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APPLI CATIONS This application clains the priority
benefit of U S. Provisional Application 60/536, 819,
filed January 14, 200MLEOF WNVENPION si onal

AIOHH CE:! BSP’EIQ@AFl?UO@BUﬁ*AI\@R@N YBRART EORMPOBIEONS

2 2008 COMSRRNCEPLU PR QBIHER A1 Lk S

filed May 26, 2004 and U. S. Provisional Appli cati on
60/ 584, n N

I wenrigRos REEERENCERS) TOREATED RRPOCAnoNTs)

i nventi onThig amﬂ@ati@n ¢laimd ti¥e Briprtytiaiiefio oS APrRrisional

CARRIE ST A AT B ahut 2B, RIS, FROORa

- chApplidatios 6(/5324568, filed Jahuanoth, 2004, BodtUh&:. Provisional

pAéEl?dHhohrBtﬁ@&Q Q?Brﬂééﬁ\ﬁcﬁ %, ?g%loéb& 'LPQSP?é&hénéﬁéle for

R plishtion 60/ 2m08 s e MAs s SIS, SO ans

OApplitativhes7584, 785 Efiled AUnE®P, PB0AZEOt ropi ¢ or near
azeotroplc in nature and are useful in processes for

producing refrigeration or heat or as heat transfer
f|UI ds. 2. DesGBAQKGROUNDROFITHE INVENTION

fr| gﬁé?ﬁdeép{hg IB%@(H’ has been working for the past

W dec replacement refrigerants for the
ozone deplTbeipigsaniinventivnoetsies tohd, 1, gntafidorobutance

hé’&hﬁ&?‘t@ﬁé’%hiﬂé’él@‘fé\*lﬁﬁ‘é‘m @H@Eﬁﬁomsha%w&@m@b@h@ as a

resu ntr Pr oto The sol ut1 on nost
r apparglisawhersin aldqomprsit '%ewmﬁae% ghieast pae ffiugraether.

OFlfmwéir e ?msé@@rrh@ntuéﬁﬂmétdsetbrdowowcms sletﬁabl@vmrd%G in
rer.rl .an

| b rEhaR sh A Sandicind ERarts et A sentigE

t mmpmfssonoifhlexfcbeqdosdlé)lmga dflilee przsestinveadjohahay pe@zastropic
M8 TR el U Bephse i REuing

pr&i@@er@uon@rh@atoaamhamrm&fer@édants Currently, the
automobi I e industry is facing regulations relating to

gl obal _war m p ,for refrigerants used in
b | eDﬁﬁFURtEﬂ%HgftF% & MTherefore, there is a great

c ur rent ngpdtrefrigéeationf mdnaw h&$ beganastkingiol the pastded
i R T I A S
ndnlerdjhmmhqrbap@ (Cle@s) and hydiochlorefluemcarmnsgHER@s) being'
nGissel blit £8a &8It §3he Montreal Protocol. The solution for most
refrigerant producers has been the commercialization of
“hydrofluorocarbon (HFC) refrigerants. The new HFC refrigerants, HFC-
134a being the most widely used at this time, have zero ozone depletion
potential and thus are not affected by the current regulatory phase out as
a result of the Montreal Protocol. ,
Further environmental regulations may ultimétely cause global
‘phase out of certain HFC refrigerants. Currently, the automobile industry
is facing regulations relating to global warming potential for refrigerants
used in mobile air-conditioning. Therefore, there is a great current need ‘




refrigerants that can be used in all areas of the
refrigeration and airconditioning industry. Currently

wEer@poersss r epl acenment refrigerants for HFC 134eCT/D810081€01506
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HFC- 152a, pure hydrocarbons such as butane or
propane, or "natural" refrigerants such as CO2 or
almridamﬁy nigwn yeigetdmds evituiggeseddjlolesl vearening tpbtemtial for the

bl STt ool S MELRY B
slreghty. apiechin hetfutre: ae eyepgraater meediwit e felttfor
We@ﬁgé}snﬁoﬁ ggﬁ{qg A4S alf g@é@bftmeg%ﬁ?d@?af@ﬁgnd air-

transf er f provi de uni que aracteristics to
ngd t!q{‘éngjé'hﬂ & of Iow or zero ozone depl etion

o e ) Carsit et g9 el sy I 149
RGRRPTERC THE2 % e v SO RPNS 0 i kikane OF GFoRass Rt
omaltwraf’ refrigesbats $lich ds GQdposatinuonisoidenysohihese sugge%ted
reblateretBts R AMANE, ARGof nalel B ShBfdy, SeRALY:
Ih@reﬁ:reenew almrnet;vmaee constantly bemgesaughy- 1
1,1, 2-t ETh%fétgeﬁtoﬁtthériﬁesént(lﬁbéﬁﬂiﬂf RTBIEvdE nbvel

1,2-trif
1reinqerrzhtzcc58{a%§nm@@dzhwtmgfef fluiel that provide unique

IeHathtleristiests hteet)thd detdhds d)ff IbWrQﬁerﬁ@ne depletion

ipcfltleﬁ ronrﬁ E)Végqgjlpp%\g? g #ﬁgﬁ%gct;&%pated to current

Zrefiigdraptsonmet hoxy-1 , 1, 1-trifl uoroet hane; 1-nmethoxy-1
,1,2,2-tetrafl uoroet hane 2- met hoxy- 1

, 1,1, 2- tetrafluoroethane

1- d| £l uor onet AR

i 2- t1hd H‘Qé@r@tﬁﬁ@é‘rﬁior?réﬁgg‘ifﬁeﬂﬂ erant or heat tr nsfer fluid

1-trjfluoroethane; uor ane;
1cqm@ogthn ;%Wf'léﬁ'?r'%r oli2 ?’(Q'P?“ia {quer'éff@P&ﬁﬂ%ﬁﬂ}J@EQﬁ%'ﬂﬁ!
lsélact?umrﬁ(thte hg?oa Zoheisting lofor 0) ﬁt hgfnleuoro - opane:
S LR 11 b BB o oo o
1, 1, 1, 2difluiordntethbey- mrnrlﬂ—tbtmubmethanqar,ane
b &SP o e propane,
1,1,1,2,2-pentafluoro-2-methoxyethane;
1-(difluoromethoxy)-1,2,2-trifluoroethane;
2-fluoromethoxy-1,1,1,2-tetrafluoroethane;
1,1-difluoro-2-trifluoromethoxyethane;
2-difluoromethoxy-1,1,1 -trifluoroethane;
1-methoxy-1,1,2,2-tetrafluoroethane;
2-methoxy-1,1,1 2—tetraﬂuoroethane
1-d|ﬂuoromethoxy-2 2-difluoroethane;
2-methoxy-1,1,2-trifluoroethane;
2-methoxy-1,1,1-trifluoroethane;
1,1-difluoro-2-methoxyethane;
1,1,1 ,2,2—perl1taﬂuolro—2-(2;,2,2—trifluoroethoxy)ethane;
1,1’-0xybis(1,2,2,2-tetrafluoro)ethane;
2-(difluoromethoxy)-1 1,1 .3,3,3-hexafluoropropane;
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, 2- pent af | uor opr opane;
uor onet hoxy) pr opane;
u

2
I
| uor onet hoxy) pr opaP@&r/Us2005/001506

(di .1, 1,
,1,2,2-tetrafluoro-3-(trif
5406358 3- hexafl uoro-2- (f
2, 2,2-trifluoroethoxy)-1,1,2,2-tetrafl uoroet hane;

-trifluoro-1-nmethoxy-2-(trifluoromnethoxy)ethane;

, Z~(diftiohematiaygi-d; B4 1262 Bolxebmfm@mopane

(

i% 3 ZAS b oA ISRe: 1 (o
( |

(di

3-(difluoronethoxy)-1 1
|
(
3-

11168 Setetrafiypra:1; (nr;ﬂm,ommethcndyl)pmpaeehane

¢

| {2 aRLRRhoR - 12 22 fon@luRidRageTn e

1, ,&(Qﬁﬁy@mr@ﬁthmwwm ﬂé&%@@ﬁﬁﬁfmﬁl’émp@n@ﬁ hoxy- 1
i’ % 1t1e;g Q%Eﬂéﬂh@ﬁi—hﬁ(ﬂﬂuolorﬂb pane;

or o t an rifl uor omet hoxy) pr opane;
1,1, 1- 141 ﬁﬁﬂ'&%" ?éﬂHaé%ne thoxy)propane;
1, i i 1-r(2f21 Mfﬂu@*o@tﬂd?@wm Qﬁamraﬂuoroethane

b eRipr iR B R Fambiib o ate: o . (1
21 et 253, Bdmxaéhbmeﬁ)rpethwypropane )

oﬁ 131’%3“9*’“’%*%%?"@ R AN S
21 ﬁﬁépﬂwmm 3;:m@ propasnehoxy- 1

33 nfrr gglpggé%tgtbmpﬁ?l}%teﬂcaﬂdorog;thhaon)? .

' S3@imromét BSOS o SR Gorchrebansy

2 2 22¢(gtﬂuafd)metrumymdxwﬂnfhmpropane and

2’ 3’ d|f11u1or§0£-] éméfl rg'%’@%%ﬁ%%@n The present

i nvent21ﬂfh®w-f| Hell . 2-tsiteafluoraathame; above | i st ed
CONPosq IdtR %Pleﬁ'z‘fe@@ﬂhgro%fhéﬁé" e for use in

refri gerat n_ orair conditioning apparatus enploying
a cent Hriflyromsthnydriepangnpl oyi ng a

1-di f
di
di

1
1-
1
1,
1
1,
2-
1

o

mul ti -paperifictber-afokyatHame; st age, centri fugal

o - HE AP ahae Poothet "Shrar e b

azeot r1),d| t—tmﬂumeeﬂ -neathoyprppane,ef ri ger ant

et obiefoR 1 2 SRR o ng appar at us. | The

conposl t1i, bas2,8r%heptafiuoro-3-(1,2,2,2-tetrafluoroethoxy)propane;
1,1,1,2,3,3-hexafluoro-3- (pentafluoroethoxy)pro,pane,
2-ethoxy-1,1,1,2,3,3,3-heptafluoropropane;
3-ethoxy-1 ,A1‘ ,1,2,2,3,3-heptafluoropropane;
2-ethoxy-1,1,1,3,3,3-hexafluoropropane;
1-(1,1,2,2-tetrafluoroethoxy)propane;
3-ethoxy-1,1,2,2-tetrafluoropropane;
2-(1,1,2,2-tetrafluoroethoxy)propane;
2,2,3,4,5,5-hexafluorotetrahydrofuran;and
2,3-difluoro-4-(trifluoromethyl)oxetane.

The present invention further relates to the above listed
compositions specifically suitable for use in refrigeration or air conditioning

apparatus employing a centrifugal compressor; employing a multi-stage,
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useful in refrigeration or air conditioning apparatus
enpl oying a centrifugal conpressor. The present

w0 pooeneisen further relates to processes for prediusIegs/001506

refrigeration, heat, and transfer of heat from a heat

source to a heat sink using the present inventive
queferablyi sotveo-staige At &RDIfDEA@RRPeSSoO6r EhiployiMEEHTHitie

T ransfer fluid conpositions of

RS REa ot fad T

1, 1; 1 3, sTb@ﬁf%ﬁannm\tmumfenhebmtﬁwtqu@tmw oobnear

2 uo%%?ro ﬂ{hl‘“efrlé ?ﬁf’??ﬁ‘l'?@s'it%s"v"ltﬂbsfé ét%BSél'ﬂSﬁs a?—é‘ﬁseful in

ers o resent 1 nventlon conpr

defrgniatien ebalr soRdHE NN ABBRRLUS. Tbelq%npwvmamsgt

| ssll iANEfrigleltiondsradip condARRIngTaspAr u@g@ﬁfdw Biﬁbé Bffugal
reslent erg byother formul a Ril&zﬁpv\ﬁerel n ﬁg prnuga

aﬁcﬁn P&§EBendent Iy sel ected from strai ght or branched

cha| n al I'Dh@brésefnl ugvetmairemmwdma}ﬁéo@mrb@dw@tﬁhm pRducing
J ol nhe ClLI1,C uor ae, e
g afiE i) il FEnsorl Eah R a Hesh saB I o hgatesink

awm@theapmsent iPvelitive ednipasitioret her s have from 3 to 6
carbon atons. Representative fluoroethers are |listed
in Table 1. Reresentatlve refr| erant and heat
transfer fDETAILE QN ; VENTIO

1 1,1,3, 37Re Péfﬁbér‘éﬁt%ﬁ “:‘ra%%Fbr fluid composntlons of the
1-di fluoro-2- et hoxye

‘1prje_s§nt3mgelbtgm %qrp%:?.@gu{ gﬁ%gmtaﬂuorobutane, commonly

lreféfréﬂ tb 4$ HFB65Mfy) inlcombidaBor withefi@bktharoet hane;

1 3 2 23T§§ﬂg§{qeﬁbér%p&tggfpg893nt inbdhtidr' 8 ABREE Lpotinds

Jgontammgaqycbngem | fluorrinie, tcansoraadd At least Drectthaf groampoexdgen.
t
I e L e b s g
1arp R® aresinsiependently §§[ﬁc@¢fbfrgnustralght or branc ed chain

lalibhdtit flublinatea-hd FBEAMEN- r%dlcals R’ and R? may be joined to
et.han ent af | uorob

fluor.o tho
him e SRlieToras e g s 6meihels iy, saen from about 2

%018 darboi- aiemtsafﬁremr@wtﬂaamam@ks have from 3 to 6 carbon atoms.

IR%W%‘S%“%@@%? eHg B%agea“sggéﬁrg*ég di ?Imaoromet hoxy) - 1

, 1, 1- triRepeseptativenefrigerant a8d hepi transfardluisuofthe
%s&nﬁn@eﬁh&\ inghkat | uoro- 3-
1,1,1,3,3-pentafluorobutane and 1,1-difluoro-2-methoxyethane;
1,1,1,3,3-pentafluorobutane and 1-(2,2-difluoroethoxy)-1 1,2,2,2-
pentafluoroethane;

1,11 ,3,3-pentaﬂuorcbutane and 3-(difluoromethoxy)-1,1,1,2,2-

pentafluoropropane; .
1,1,1 ,3,3~pentafluorobutane and 1,1,2,2-tetrafluoro-3-
(trifluoromethoxy)propane;
1,1,1,3,3~pentafluorobutane and 1,1,1,3,3,3-hexafluoro-2-
(fluoromethoxy)propane; |
1,1,1,3,3-pentafluorobutane and 1,1,2-trifluoro-1-methoxy-2-
(trifluoromethoxy)ethane
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nmet hoxypr opane;

1,1,1, 3, 3-pent af | uor obut ane and

2-ethoxy-1 ,1,1, 2-tetrafl uoroet hane;

wa 20506B35@- pent af | uor obut ane and 1-et hoxy-1
,1,2,2-tetrafl uoroet hane;

uor o-

PCT/US2005/001506

1,1, 1, 3, 3-pent af | uor obut ane
and 1,1, 1~trifl uoro-2-ethoxyet hane;

1 A, i,%ﬁ?:%felﬁ%h@frbb@lfaﬁbtélﬁﬂ? ,1an@ 3.3-hexafluoro-3-
r
1 1 1,18¢ §1

nethoxypropane

Nfor obut ane and
1 ,111 13 B4®htafknr@bmanlacambﬂ Ap4Re3,3-hexafluoro-2-

1,1, 1,3, 3-

ﬁ&gp%@{%ﬁaégéobut ane and 1-ethoxy-1

pent af | uor obut ane and

2 1e‘t,fh&&p@ntaﬂumgbata:ae:and@g(daﬁluptmnemmwﬂ et,1-

1,

2, 3- dihkthoxg

ﬂ?ﬁgt ahtﬂ;

1,1, tﬁﬂﬁ’or%ﬁ)
]111 A, 333@55@{

halor obut ane and 2 et hoxy-1
af | dor opr opane;

orobidiassanchd. 1a1\,g 2 -pentafluoro-3-
ropidnd; f 1 uor onet hyl ) oxet ane.

OBREREAR 23kt &bk TG

Addi ti onal

o

Relgt,1]993- plélntaﬂumbbellasxefﬁw 22hoakE1HE2d6R264HBbethane;

e —

ol A IS Pentafiergbutang and1, 1517
t qt'r afd @%ﬂ@éfhl@%bdﬂ%% A4fth¢ qEﬁEnﬂﬂf%@ﬁ%ﬁ‘f? ypropan

oro { hox
HF'l 1234 %'Uef@

bisreiaic -

69948- 24
-ethoxy-1,2, 2-tr| uoroethane

&' égc 3 %%ﬁ@h@‘rbb@ﬁaﬂe%ﬂ&ZMhd@-haﬁw 23410-44-2

60113 P ATHqIob

roet

ua@p-FZmethoxypropane;

ane

20CHFCHF2 1- (di f uor omet hoxy) 1,2, 2-
PRI et hane HFOC- 245ebEbg CF3CHFOCH 2F

2-11,068, Sipentasiuprabutans, 2hd BeBEX21;191 1363, 8didxafiuomiprapane;

HFOC-
1, 1-di

or

2-tetr
'eg

rese

%ﬁﬁfaEab CHF2CH2OCF3
u

0-2-trifluoronethoxyet hane HFOC- 245f aEby
cH3l tRSpentfiporpbuiasecnst wquﬂmoror4ﬂ(trtmemmetmé)ouatame
1885-48-9 HFOC- 254cbEbg CHF2CF20OCH3 1- met hoxy-1

afl u roet

ane

ty@dHoroethers are dstegin

25- 88-

HFQC- 2 ebEbg

flhane

148380- 63- 6 HFOC- 254f aE CHF2 OCH2 CHF2

1-di fl uor onmet hoxy- 2, 2-di f

TAY

lgét hane 32778-16-8

1hnvu__1

I COoY 2 5dabw ol pl_nml_u:r*l_u: T

|SBofR | UTRTT A s 28 1B B NEBR. 263f bEDg  |CAS Ree:
Fdfebigbk 3 2= MET NOXy- 1 , I, I-TrT fiuoroetiane

WFOC-28808E OC CHFZ"

Y- abudibrhdeRy-P1,22TTEt huxyjbiwem-s
461-57- 4HFQC- 338m:f Ebg CFIiEhaMaidatina . :

HFDC238aRBYpSHEATIHEST 0 - 2- ((2J2RidororBREET, 88~ 2 57041-67-5
tetrafluoroethane ‘ )
HFOC-245caEaff |CHF20CF2CHaF 1-(difluoromethoxy)-1,1 2- 69948-24-9
: A trifluoroethane
HFOC-245¢bEBy |CFaCF20CHs3 .- 1,1,1,2,2-pentafluoro-2-methoxyethane {22410-44-2
HFOC-245eaE . [CHF2QCHFCHF; 1- (dlﬂuoromethoxy)-1 2,2~ 60113-74-8
‘ : s triflugroethane
HFOC-245ebEpRy |CFsCHFOCHF |2-fluoromethoxy-1, 1,1,2— 56885-27-9
L ; tetrafluoroethane
HFOC-245faEaff |CHF2CH20OCF; 1,1-difluoro-2-trifluoromethoxyethane
HFOC-245faEBy |CFa CH.OCHF2 2-difluoromethoxy-1,1,1-trifluoroethane |1885-48-9
HFOC-254¢bERy [CHF2CF20CH3 1-methoxy-1,1,2,2-tetrafluoroethane  |425-88-7
HFOC-254ebEBy |CF3CHFOCHs 2-methoxy-1,1,1,2-tetrafluoroethane 148380-63-6
HFOC-254faE CHF20CH2CHF; 1-difluoromethoxy-2,2-difluoroethane - |32778-16-8
HFOC-263ebEBy |{CH3OCHFCHF: 2-methoxy-1,1,2-trifluoroethane 56281-91-5
HFOC-263fbEBy {CF3CH20CH3 2-methoxy-1,1,1-trifluoroethane
CH3OCH2CHF2 1,1-difluoro-2-methoxyethane 461-57-4

HFOC-272fbEBy

5




trifl uoroethoxy)ethane HFOC- CF3CHFOCHFCF3
1,1 -oxybis(1l ,2,2,2-tetrafl uoro)ethane 67429-44-1
W@X&meﬁb@ HFOC- ( CFs) 2CHOCHF2 2- (di f | uor onet he&HyS05/001506

,1,1,3,3,3- 26103-08-2 338mrz Ebg hexaf | uor opr opane
| eEad CHE2OCHE. 3-( di f | Horohet-hoxy)
I-f" o; f; 325 83%5 'qu 1:0 h%%ég,ﬁkﬁ@gﬁe@or E&%g QHFOC 156053-88-2 |
HF3eE2CR2 wwacHF@cnﬁoFa '[9 D&p&g@ 2 Mﬁl{eﬂaﬂégﬂé D 367420-44-1
BAFmaeefod net hoxypr opane l— 3OCF2CH2CHF2 -
IHFDC3, 3-t et (G:LCHO@HL- 34 7axdifualomethoxy)-1,1,1,3,3,3- 26103-08-2
BemhdEfnr onet haxy) propane [PPEfuomappgte Fhg
HHOSSPEreESE éﬁézof}ffz 2-di fl dﬁ*'fg;leiowefiag{yl 111’1 %2, % 2, 2-60598-11-0
IFeEEB2-95- O pent af buar-oethald St g }0'3'19” — [375:03-1
S e CF2 S 4 (Pl Uor ot BAs e Bper 5 5.
! - ‘ GFLEHICHPT OPAan e, 3I:ﬂbtﬁgﬁuord.4—dtﬂ-|2u—1(]ﬁl—z ‘
1341mPEGR- t etraf | uor o- 3- 168@rifBidrodhetBaky)opdnab
HROCFUTIORATBHREXYIPeBpane LDINOIEROTH TFaY 2 |171162059
1,113 33 | uor o- 2. wemtasioregione 347y Ehg
HAOGH GR, Sx“y%)%ﬁa Pare HFQC ahanmpRey- &E@?@wzcﬁﬁ"fo 81-2
Foe- 2, 2=tT C'F&OGP-E@%EI‘IF&XY) - F1,1,2:2-tétraffaord?3.0- (0- 1683-81-4 .
{avmetdpuor opt hane HFOC- * CHafbro pahe
HFDC2- tri T | |9bisRDCH(CRBYnOX Y - @51, 1955838 Heaflbor826 me c E2abg (48523-86-6
(AhiEior onkt hoxy) et hane Hifogrometh@ompaneECE3
JHFECB4%nciEpg %&h‘?%@f"@ 3- ﬁ%z %K'ﬂlgf%e%%&éﬁa 406-78-0
+ ooz
EOXYPTOP/ ocESTS) ‘f'?‘thfﬁb’ro 1-methoxy-2- 996-56-5
%:5: gm; JeEdgd 3f o 2. Ld T g poAes %y g |
ypr opajor:dEEHREEH P C CER A, (T F 32K katibrd BCHS 382-34-3
13s8méE®, 3, 3t hexaf i uor 0- 3- jmethhorppamepane
Hﬁ'gm@ 356pcf [8y) LHPRIGF2 OCH2(CHIF 33, 31heé<qlu0r0-2’ ‘ 13171-18-1
in 1
HEFOE-288Rs it I @?h @ ﬁh?ﬁﬁ“?rf’ 3or omet hoxy) - 1
, Bpc TS 0CLENEAT T HQT, LEfGORR Ry T, e2-
o e AN Ws) 37(difl éﬁmwmy’ﬁyﬂ 1,1 |
'ﬁmem@ CIB‘IGME(Eb@-IEJ I f |Be(ditvopmebamet, HEDC- 365rrt: 6t 2-99-0
E3CE2CH20OC ~2,2- perataiuoiepiepang.  373. 16-5
HFOC- CHF20CH(CHs)(CF3) 2-(diﬂuoromethoxy)-1,1,1- 327893-56-9
365mpzERy trifluoropropane
HFOC-365mcEys |CFaCF2CH20CHs3 - 1,1,1,2,2-pentafluoro-3- 378-16-5
;- " Imethoxypropane
HFOC-374mefEpy|CF3CHFOCH:CHa 2-ethoxy-1,1,1,2-tetrafluoroethane 50285-06-8
HFOC-374pcEpy . |CHsCH.0CF.CHF2 . |1-ethoxy-1,1,2,2-tetrafluoroethane 512-51-6
HFOC-383mEap [CF3OCH2CH2CH3 1-(trifluoromethoxy)propane 59426-77-6
HFOC-383mEBy |CHaCHOCH:CFs = . {1,1,1-trifluoro-2-ethoxyethane 461-24-5
IHFOC-383mEys |CF3CH2CH20CHs - 1,1,1-trifluoro-3-methoxypropane 461-22-3
HFOC-383mzEaf | CHaOCH(CHs)(CF3) 1,1,1-trifluoro-2-methoxypropane 32793-45-6
HFOC-383peEpy |CHF2CHFOCH2CH3 1-ethoxy-1,2,2-trifluoroethane | 20202-98-6
HFOC-42- © *©  |CF3CF.CF20CHFCF3  |1,1,1,2,2,3,3-heptafluoro-3-(1,2,2,2- 3330-15-2
11mccEyd ‘ - |tetrafluoroethoxy)propane i '
HFOC- CF3sCHFCFz0CF2CFs  |1,1,1,2,3,3-hexafluoro-3- 142469-07-6
42-11meEyd ~ (pentafluoroethoxy)propane ‘
HFOG- . |CH3sCH20CF(CF3) 2 2-ethoxy-1,1,1,2,3,3,3- 22137-14-0
467mmyERy ' heptafluoropropane
HFOC- CH3CH,OCF2CF>CF3  {3-ethoxy-1,1,1,2,2,3,3~ ! . |22052-86-4
467mecEys ' heptafluoropropane
HFOC- CH3CH;OCH(CF3)2 2-ethoxy-1,1,1,3,3,3-hexafluoropropane [18339-53-8
476mmzEpy !
HFQC-494pcERy |CHaCH2CH20CF2CHF2 |1-(1,1,2,2-tetrafluoroethoxy)propane  |380-48-3
HFOC-494pcEys |CHsCH2OCH2CF2CHF2  |3-ethoxy-1,1,2,2-tetrafluoropropane 24566-96-9
HFOC-494pczERy |(CHa) 2CHOCF2CHF2 2-(1,1,2,2-tetrafluoroethoxy)propane 757-11-9
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nmet hoxypr opane HFOC- 374nef Ebg CF3CHFOCH2CH3 2- et hoxy-1
, 1,1, 2-tetrafl uoroet hane 50285- 06-8 HFOC- 374pcEbg
WERBSHRBRF2CHF2 1- et hoxy-1 , 1, 2, 2-tetrafl uor oePdIENBS2005/001506
512-51-6 HFOC- 383nkEab CF30OCH2CH2CH3
1-(trifluoronmet hoxy)propane 59426-77--6 HFEQC 383nEhg
Qe CT2CHFGHFGRy | 6P SdergidtRbYE e - £4p86;80-6

[‘l_’) f"LI’) CL1D O

IGF?BAO(E);;FP OCHFCAFCE t(mypi? 8 85{”0"’4 grflucﬂf%m%;hyl)oxetane 74985-21-0
= ,

izkdOCHS SN BB, CEIBHEFREHEMES) (|44 p,2,3,3 4 4-nonafluoro-4- 163702-07-6
miktuie-of r i f | Uor o- 2- net hoxypgmepaugmiisd 793- 45- 6
EF%LSB83peEK@3)®PF3F2Q§FHEOCH MUgomemmlwl 163702-08-7
2. trifl yoroethane > 20 ﬂ\-’$1 opane
@Eﬁ?i&zoq RRERA . ggg@% 4t 0. 3. (1 0702053

isdmérsP- - 33 3[EFISCrEFIGEAT E 2J(éﬁ¥o&y@||ﬂhdﬂé}hét‘ny})-'1' R R OR P03 065
LFOC. . CE3CHECE 20CF 2C F3 fepiafidoradrogand- hexat | uor o-|3-

142469-07-6 42- 11nmeEvd (pent afl uor oet hoxy) propane
HFOC- CH3CH2OCF(CF3) 2 2-ethoxy-1 ,1,1, 2,3, 3, 3-
22137 14- ﬁmmwm@s stpe dinl Tale Jrarpaauailableccommercially or

ysrodesidorMown i tHe art2. G 86- 4
Rl e ngﬁéi}%%i 2

zhx@mﬁ'glatzngmmﬁ@t@al twwm%&@ufa
&u:& 494pi|'§égC 5o f%ﬁyz‘%%éggta@’%?ﬁ%& E’f are

,conhinatiens mby lhn@rmppamwzttyaﬁ}r%nmnﬂlﬁmma@mﬁugne the

(

Ogé?bg t et r a i%ﬁﬂ%o@td ld'jlil p(}oorB%onen}g? Pip rlefgli_'ggewethod Is to
@HFﬁ@QOanOQeBt annyumiswaaéﬂmer@a&eécomwm th‘eur an

(:345nrzelzucg%méﬂﬁd @Eﬁl@ VP r10 ngn@, dgpka‘uon
pbtedtizd Bnddow global 62 Aing bcﬁerﬁﬁalxt%ﬁe)@fmmét fghtput ane

RLOLO0 tho
RIS R AT R RS ool én&%ﬁ&ﬁ%ﬂ
trsericha 2CRANG potbrdinlsoower than many l-tB:Oirefngerants
&@é‘é (m xture of nonafl uorobutane > | somers)

%ﬁ@ %IZZHSZ et hox dlfluororreth')

.1, 1, 2, 3, Bierefrigerapbonbeat iapsfer fuisk an@palﬁ@nsmthe
Qﬁgﬁaﬂﬂﬂ@edtioﬁtcﬁﬁn;bﬁ‘slﬂ'@b|1e113 er;%raamjdraeh%r\gﬁmém al l'y

% re Brocesses {gwown I'n the art

&'@5@%‘1@ EVa (5! Ifm%{% QWP GBPRISHNG Ofir es of i soners as
indicated in Table 1 and are available commercially
from 3MtRle (eigeraft'br hdhPRERSef Eompositions of the present
invention may be azeotropic or near azeotropic compositions. An
azeotropic composition is a liquid admlxture of two or more substances
that has a constant boiling point that may be above or below the boiling
points of the individual components. As such, an azeotroplc composition
will not fractionate within the refrigeration or air conditioning system during
operation, which may reduce efficiency of the system. Additionally, an
azeotropic composition will not fractionate upon leakage from the
refrigeration or air conditioning system. In the situation where one
component of a mixture is flammable, fractionation during leakage could
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The conpositions of the present invention that are
conbi nations nay be prepared by any conveni ent nethod

W@ eoosoeisschie t he desired amounts of the indivi deek/US2005/001506

conmponents. A preferred method is to weigh the desired
conmponent anmounts and thereafter conbine the
q@ﬁ@ws%mmablermg&sm@m aitReVRRARI theAlistathi R oUTBIMe F the
use if desired nposi tions of the present

i YP¥ i on have no ozone depletion potential and | ow

gl obal vvatkniealaz@dstmsmcaiom dsitioreisaarplibstahtigliht tonstant |

ot 1 ﬁﬁ%ﬁ‘i’a@wﬁ&ﬁe«?%ﬁ%@iﬂﬁ?ﬁﬁﬂ%ﬁ%ﬁﬁﬁa' o

| essentiallyaas awingléeiEdbst=integ Onawayciorchanacterize ausear The
rﬂe%'tr@?fcaégmﬁ({)sﬁgﬁ fs fhizf B %p(ﬁlj @‘o@uﬁ@%@%éd@f‘évéﬁor&%

oraiistillgtion af thehadNass hapniialy be 6ameFomPPsitioses the

| farq@m {6 WhitHRt waS vabbrie@lor didtfet efat @aertn@tadﬁmxhue@t

npgsi tions of . .the. resent |nvent|on
RN SRRl SO PhagRe. ARRIHEN e to
azlméctteﬂze: aqwwezebtropid @orﬂpbsltwn ds titithie bubblef poinbvapor

G SuEE AR e BBl BReP pEARERG B afe BB fiph e d
i mlwlau@lmm’p‘uaaﬁe subatantiaiy th@ﬁamdﬂawﬂ,ca composition
pﬁgﬁﬁbﬁé&lf’odﬂlb il aflet 50K ?h%@ﬁ@n%ﬂh’eébd;ﬁﬁosmon is

|gerat of “ai.r condftionin urin
or,@ame HoBLchnas blY evaporaliniter E@#Ine.Oéfy @aﬁ %C%grsv%riﬁr
Apﬂ@b%ur@ftﬁ%t\bvéenaﬁe l@ﬁgﬂdl @@P’ipdéﬂtlmpémd tmﬁcdm'p?sm@h remamlng

onat e upon le e.fro e.r igeration or a

R0 aRioR BB B, AT Srialb Ao miReRBhn (ST BRe ribvél s
Clespthamabamit 1&0 pepcent.e is flammble, fractionation
d I I
o 9| ok Sl B ne AT FGREGRELE",
niegentipnearerlighed icbaples2.tion is a substantially
constant boiling, liquid gadmpgore of two or nore

subst ances that behaves eSSentrally as a single
substance. One way to characterize a near azeotropl c

conposi tion i.s that the vapor prodmﬂéﬁﬂﬂgﬂﬁartw
evaSonponentoh d& _mmmﬁ of th&ancemntrption BP (°C)
substantially the sane conpositi oWt¥% A Mt%iBuid from

whi BFO-865vafc evagpO@-gd5esEapsti | | €8,1 1thal.9s, tBe.4
adnyrcusesmFst | 'HPO@@B%SE thou‘51S4JbSt4@r3' al 283

h
2339' i‘%%& :”'q %4 Rx\tytﬁg E?a‘mlﬁ{; Bor
p”ﬁ%{ cdi ZH aYel @@eac—:ﬁ?gﬁ{)ef ° tMe31q

sub Qnﬁ@@mf@ t NdFOAM72fzfyi n, a dOnposi?Bidn i s3Hehr
azepFCPBESmIc aHFe)C-3a7W&Jf'm per 6@!?6 of39%tshe 37.2

CONPIFE-B65Mfe S IHFRCRB47REFR RS by 64v@po3di2 on 0837.3
boi Lirta38bifc t henpold- %&WrFfSELB vapgp3 377 - 374
HFC-365mfc ~ HFOC-347mmzEpy 871 129 - 396
HFC:365mfc  HFOC-356mecEys ~ 73.5 265  37.2
HFC-365mfc = HFOC-356mmzEpy  84.3 157 396
'HFC-365mfc  HFOC-365mpzEap  77.3 227 392

HFC-365mfc HFOC-365mcEyd 75.2 24.8 - 38.8
HFC-365mfc . HFOC-374mefERy 86.5 13.5 39.1
HFC-365mfc HFOC-374pcERy - 82.0 18.0 38.8
HFC-365mfc HFOC-383mEpy. 874 12.6 39.6

8
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pressure between the original conposition and the
conposition remai ning after 50 wei ght percent of the

W@Rr008i06ss6 conposi ti on has been renoved is | essPCTTER2005/001506

about 10 percent. The azeotropic refrigerant
conp03|t|ons of the present |nvent|on are listed in
TalbiRCB65mBLE HRQEREWErAzeot r Sfe2Conpéfent A 39.3
CothEﬁéﬁSnﬁchombﬁ?@@aﬁszBm (0C) ™.% A 28 B 37.7
HFQ%WMFOCH%@% 8 1 573639. 26 HFC- 363817 C

HF@;F % HF@R5NT 0 HFOC- #HdebE
OC- 254t
09 Pt 2R CUBIEE oo i 0 1 A
HFC- 365nf c HFOC- 272f bEbg 70.7 29.3 31.7 HFC 365m‘c

E'Z?r?m 34m@%’f@pﬁ%eﬁ%%&%ﬁpﬁ%&l?n%fﬁ‘gﬁortcegltratlon

NIV thesvres,ewm!%m@emﬁtﬁglms Mer®bg 87.1 12.9
39. 6 HFC 365nfc HFOC- 356mecE gd 73.5 26.5 37.2
HFC- 365nf ¢ HFOC- 356mrz5tﬁég1§§ 15.7 39.6 HFC 365nfc
HFOC- 365npzE ab 77.3 22. =2 HFC- 365nf ¢ HFOC-
365ntEgd 75.2 24.8 38.8 HFC 365nfc HFOC- 374mef E bg

86.5 13.5 39.1 HFC 365nf c HFOQNe@ AAedthepie L Ondénftation

38.8 HFCG 365nfc HFOC- 383nE bg Rande
HFOC- 383nEgd 87.2 12.8 - R65nf ¢
e oot TR
¢ HFOC- 467myE 0.1
8- G-3gpmigbHipe- 45nmzeEab 78.7 2? 1' The

32
irtC-3@bedchifPe-2%Fabbfyr ant conpositi ons83a9-17
HFC-@obnaEtiHFOCa2HaEof t he present i nvEhODES-br e

IHFEC B 5nfc/HRbE-263cbidyE3 Near Azeot r 0p0e88/50-12

e aEshatiroBargapEpPounds (AJB) W 3 A90/6640

HFC-365mfc/HFOC-347mcfERy 1-99/99-1
'HFC-365mfc/HFOC-347mcfEyS - 1-99/99-1
HFC-365mfc/HF OC-347mfcEaf 1-99/99-1
HFC-365mfc/HFOC-347mmzEpy 37-99/63-1
HFC-365mfc/HFOC-356mecE20py5 - 1-99/99-1
'HFC-365mfc/HFOC-356mecEys 35-99/65-1
HFC-365mfc/HFOC-356mmzEpRy 1-99/99-1
HFC-365mfc/HFOC-365mpzEap 1-99/99-1
'HFC-365mfc/HFOC-365mcEys 1-99/99-1 -
HFC-365mfc/HFOC-374mefERy 45-99/55-1
HF C-365mfc/HFOC-374pcERy- 39-99/61-1
HFC-365mfc/HFOC-383mERy . 1-99/99-1
HFC-365mfc/HFOC-383mEy3 37-99/63-1
HFC-365mfc/HFOC-383mzEap 1-99/99-1
HFC-365mfc/HFOC-383peERy - 45-91/55-9
HFC-365mfc/HFOC-467mmyEfy 1-99/99-1
HFC-365mfc/HFOC-C345mzeEas 45-99/55-1

- Additional compoundé from the list in Table 1 may be added to
the binary compositions of the present invention to form ternary or higher
order compositions.



HFC- 365nf ¢/ HFOC- 245caE ab 1-99/99-1
HFC- 365nf ¢/ HFOC- 254cbhE bg 18- 79/ 82- 21

wOE©s8658 c/ HFOC- 254ebE bg 1-83/99- 17 PCT/US2005/001506
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HFC- 365nf ¢/ HFOC- 254f aE 42-99/58- 1
HFC- 365nf ¢/ HFOC- 263ebE bg 50- 88/ 50-12

HFC- 365ﬂf'Cl/1é‘|E§_§‘ot?84pBé bfléeaﬁéz&ﬁ/réﬁc&mposmons of the present
nc

FC- 365nf c/ b
ey e oA bt b pd gudiaht percent to about 5
Mg BEBerfcent BT st ivel stebilizer 8ath%Bsinitromethane.

s S Vb gn may furter

mmmunmomwa Eyg@n pyipredly | solubilizing agent. The

HFCdg@ggfaq’ Gt Communes Ef&%e’ee@ﬁ?@?eeﬁ(s of the refrigerant

M RRSItieR Hﬁ&m’@lgaﬂg@ eg\g# dlee fluorescence of the dye in in
Fﬂﬁ@f@ﬁ?@‘t@ﬁt%@@a@%ﬁ@ﬁeﬂlb@ dhfmgaéﬁ%lat a leak point in or the

HEC- 374pcE ba..39- 99/
g)égfg%?l %oggg%g -GO, %it O@Q)ggpi)aratus One may obserce
Hﬁ@f@&ﬁmﬂm’(ddﬁ(ﬂ(ﬂqé;as«iﬁgdesﬁn aftra4dlet light. Solublhzmg agents

F"Eé’ ?%gﬁéaﬁﬁ% @gﬂﬂ%g gxtbllg%%g f?@:@ltév dyes in some

HEGICREBISe/ HECG. 467y Ebg 1997 99- 1
HFC- 365nf B? Mt o8P RS Atk P Wﬁuéfeé@'ghtt d:d?ﬂﬁbsutson ’that

cAeangs ihiioahe #B%\'ﬂéfett R o BFAMROIBHOR Bt or
taéawMagnem ghectrumn. dFhe floorssddricensrodneed bythe v or

e il BB o ALRRIAATR 0V iy 5Pl ki R

ameleﬁgﬂmrgmhqme froem 0 onameter 56 tnainiohieter maydie as

t
Yo en! Ao St RATRASHE b ha SEN B fllorescapt dve is
deakiggdraspa @JM%H‘ P9lnélr‘s@ F%QBT%%OE\@@S gonditieaing,apRaratus,
théﬂ%%sc%?ﬁﬁgﬁﬁrﬁe ??&écﬁé@taﬂqgéﬁﬂéak %hﬁo‘ﬁgeu%[}g\e/rﬂygrescent
(i DGRt S5 DALY Findar auiyids. Rity 2RBSoFowBALNS.
tarthedicehet| ph@namma@anés Oantienes, gnloxpn_thﬁnesn or the
Vi Cl,Nn [l | an [, o - J [ TLONl N
iarhbthehel TLAREEbRT Bl Ao Bl HebhAedbng. . oy
waiebinations thexeof. ol et | i ght. Sol ubilizing agents nmay
be ”eededsﬂlﬂ%ufzﬂxdoé’é&nté oF Hi b#és)én‘?ﬁm%ﬁ‘ﬁ%n%n‘?yﬁs% beast

sone
one.compound selected from the group consisting of hydrocarbons,

hydrocarbon ethers, polyoxyalkylene glycol ethers, amides, nitriles,
ketones, chlorocarbons, ’es‘ters, lactones, aryl ethers, hydrofluoroethers
and 1,1 ,1,-trifluoroalkanes.

Hydrocarbon solubilizing agents of the present invention r
comprise hydrocarbons including straight chained, branched chain or
cyciic alkanes or alkenes containing 5 or fewer carbon atoms and only
hydrogen with no other functional groups. Representative hydrocarbon
solublhzmg agents comprlse propane, propylene, cyclopropane, n-butane,
isobutane, and n-pentane It should be noted that if the refrigerant is a
hydrocarbon, then the solubilizing agent may not be the same
hydrocarbon.

10



refrigerants. By "ultra-violet" dye is neant a W
fluorescent conposition that absorbs light in the

wa@kdosasiss®l et or "near” ultra-violet region of P€TES2005/001506
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el ectromagneti c spectrum The fluorescence produced by
the WV fluorescent dye under illumnation by a W

light t haHy&mda$bc§radihét" eolmbmztrfg Agaets i ahs presartengention

ibdcs ARy EbEtailife PR CEBRTArrERY alk GlgeR. Sich s
fdilmﬂfthﬁcaiher (@MEj).s | eaking froma given point in a

f
{1 uor asconedoxBBeh EARE) bR SHLARAT Bshis bl fhg present
uavenii ascepressnied by dhe farmile %[(@R]d»tORu i Wherrein: X is an
NARYr I dB Sy isRRT M{éﬂé‘?ﬁﬁﬂorﬁ QuiTER! RSyl SHYRBTASA MRIrogen

A A Ralragarban Ged GBS Ao BeA Brbtams ANt
?N@‘idlﬂ@ éltéfﬂﬁ(ﬁ B@stlélﬂéd froat QMhatmmbbatrbg:]?@% éails ‘h%tvmg
n I nventi o

s I Eeidh R8s B BBleef g Btthoh i Blhate and
halctryobcahpdmcadtbw ﬁa;dlqaitd haviga tffonh drie &tarban a':)hea" at least

A
aS'i'\ §f} R; %'nh rFk E%ahcl‘ﬁi&Bﬁérg;r gﬂﬁggc%g,aafr&%ﬁer&g Said
m@yqxxalkylwmgkyapk%th@@ hawa saelepdiar weidit ofifiamgbout 100
aﬁe’.!ril%c?t@foo;egé?ﬁl’é ﬁﬁg?hn'itg;/?ﬂi‘{ﬂé)?réseﬁ?% foX ?lgryl/lene OIglycol
e Salubiizig adents EeeSentod R CORAROR M s preferably 1-
fzwprs mafécrablyat Risarah/® ard ys{dwrm;@ m?ﬂewehﬂehﬂy ebleted from

N [ OC

Jbﬁr”cﬁéb?”%nﬂ%hﬁééﬁ? bVERRARRLL Al R IhG Bl dsbon atoms;
cit isopreferably, seledtad doe alistutict lydrocanbyflenepeadicals having
g f’oP c?ﬂattoﬁ?%‘ rﬁ&tﬂ%fe?%l&'ﬁ@érﬁaﬁ étﬁm% the | .

hydr ocar agent

twy@w%ksﬂw gyepbeiheHyWlestdanueai Wemreianr [ from algout 100
a@eAB Gt 250t NEmiE mghnitg\gékt ;%fé #r&fh 558@@5 to about

Aah Blamicdness dribueste B ﬁﬂc;u%ga@oﬁ Siditalaguing 1 to 6
scdurbbnlat?meg%aggbémae@f brdrfcheidesredyiclic n%ﬁrb@ént&tlee R' and
. [
&P hYERRbE Pl I @@J@mﬁﬁl@( TR SR 1T, Bl
| lsobaﬂyé cSte@ebLftylotarhlyUWb @entw,ndoaemt}yh aeopenmidy maoemtyl

SRS T R o

pelyesyaikyiens alycekethepseldb WZ@QrQﬁﬁﬂ aﬂw; emmcqrspatlble with -
S@émh %drﬁm@ésnbu %ﬁg@@t:@ﬁ%pﬁar@mtmsteﬁavs 8t b&i’éﬂu&lon (e.g.

WIRERRORed B 48 pistaray BuPhala v Srartingicars haying 1
atodd chsonl atoswsi, chost preferab!y 1 carbon atom. The R? aliphatic
hydrocarbylene radicals having from 2 to 4 carbon atoms form repeating
oxyalkylene radicals - (OR?), - that include oxyethylene radicals,
oxypropylene radicals, and oxybutylene radicals. The oxyalkylene radlcal
comprising R?in one polyoxyalkylene glycol ether solubilizing agent
molecule may be the same, or one molecule may contain different R
oxyalkylene groups. The present polyoxyalkylene glycol ether solubilizing

~ agents preferably comprise at least one oxypropylene radical. Where R’

is an aliphatic or alicyclic hydrocarbon radical having 1 to 6 carbon atoms
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pol yoxyal kyl ene gl ycol ethers have a nol ecul ar wei ght
of from about 100 to about 300 atomic mass units. In

wo b@spemsent pol yoxyal kyl ene gl ycol et her sol ubdT/U&1008001506

agents represented by RI[ (OR2)XOR3]y: x is preferably
1- 2; y is preferably 1; Rl and R3 are preferably

diﬂ)r?gggﬁém@?{te%eﬂﬁq’(aﬁﬂzdil : %y%émebr@igwne@ldtxo PElicC
HEngRahRgve & BBt Pisitadrian oS hasthe b Bnding'stes

ruadude] for lesaimpde, faroath@lemie radn:af lzopropy/leme radicdl, a butylene
BBl 2 bl B PRty o O KL SR Ko

@mba czslohaxxdane ramgal Represemtaive it efliphabichytregarbon

%Eehtfa dslﬁéwh tifeeWr fg&ob@"ﬁ]d?'%,’ %nté@ﬁw%ld&@ n‘e%n%Jé“sedéﬁvé’d“ﬂom

ocar on radj cal carpon atons ma

Rolyalgels, w%@wn@hy@;mppane F@&¥ﬁ%’§b Pentagrythios 462,3-

Fﬁﬁhwm;:@mmarn@cbmm 3, 5-IHHydesxyERtidYiexaft hy rernbomgl their

i,sopropyl .. butyl, |sobutyl sec-butyl, ferf- utyl,
ﬁ{? ﬁ¥ §8 ntyI neopentyl terf- pentyl

cycl oplent RbpramdtawelMyoﬁwblkymgyémlmbydoluwizmg agents
t
AR G2Ic0s 2o IS R ERURAEKLERG 8 K38) (SlcSlene
mlmﬁhah?qrﬂmewagﬁ@?ﬁ ggp@[@ﬂz@l@ﬂmﬂld%og%%ﬁ L
C(arp%bgehé@ry nfethIbAE ) B CID S8, GHEE AL b H
| b 2
1dhs) (RrDbyieBs SIeRk e (PE PSR R2 a1 phat | ¢
WM@@IHQ&H@(DHP,)(}(H!I @ed:,»_ﬂ-lamprndpgle‘ne@jééialtsthﬂl (@&l’dhﬂh |) ether),
ene radica
bkl o e A ST A LA M @pe}hi'ff? ethy)
rethen)aCsiHsQFEH 836621 3)Odstl ar &2z (tsipropyée e ghicky ety (or
AR etRAPELSIOGHEBHCHORR LA EH3bIRESe BlyEePh-propy
A A a@H{@He)Q] onkdgb{fliprapylene
?étg% rapyl Rfr%ﬁ‘h%roﬁ?i%%?' EyHeORCIgonet H ‘é‘g‘ or CsH7)
SipiPHne S BrRranyl (of 6o pyTLotierh G Ak CEGH(E R OH
br@mnéme: lyeer thchdrﬁdm-@b[nwcmcms)@]zﬁﬂQﬁtr(hm,
onsa
?)(Paqxeﬂﬂsnérg?wfn%@“ﬁ bAoAl ?\%‘)Rb@aégﬁﬁk{:ﬂ&ﬂa)ols(“
W(Edﬂbf)l(lmmomdme:glysoha-\but}@ (envati-rsbuiyl)regher), es i ncl ude,
e *‘F’@EL*EPa ?@Méﬁ@%@fg ikl “Wﬁ"‘“bﬁﬂixr fene
r(&h'adaa@ GHSH(GHpaafHeard G al) ddibramiens siepbheub Loredit-
I l'?f @Fﬁ%@"@ W@s%]a%%‘(@H@)é?[(ﬁ%ﬁ;ﬂléne glycol t-
@3 ﬁ@één BthicRthen sheuiRCEH: B Gropyiens giveol -
t[ﬁer:]tgzltéthér)l OLid§ROE,,CHI(Csies)OM (Hutylenely lnt-lmhtiyl %thérﬁ
i cl ohexane,
R DI fBUehubpal ABURL RGNS e
pdimediiylalpkgpameetrigh-pob)l emere(CzlsI@GLQHiG)(ﬂh-lg)g@gb)m) and
éﬂ%é{ﬁg ga?b?é}{eedﬂ?bu VI Bt dchiQsc e S ERHL SEM, e BH).
Amlde solubilizing agents of the present invention comprise
those represented by the formulae R'CONR?R? and cyclo-[R*CON(R®)-],
wherein R', R?, R® and R® are independently selected from aliphatic and
alicyclic hydrocarbon radicals having from 1 to 12 carbon atoms; R* is
selected from aliphatic hydrocarbylene radicals having from 3 to 12 carbon
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gl ycol nmethyl (or dinethyl) ether), CH3(Q CH2CH( CH3
)Q 2(H or CH3) (dipropylene glycol nethyl (or

_ CH3(J CH 2CH(CH3) J 3(H or CH3)T/US2005/001506
(tripropyl ene glycol nethyl (or dinethyl) ether),
C2HSOCH2CH( CH3) O(H or C2H5) (propyl ene glycol ethyl
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oD B R DR R EAR bl RBHon ol incluce
dnemylb,téthyl ptapst, igoprepy( DHYOBsamtP) ez&@pwmputmrﬁeﬁyl ,
TG, HeBBeRE BbEpBhnl WAL cldbiRil RomglroAe
ayanyb.-daeyh cmders) deewh@nérthemonf@uramnahﬁom?rﬁr &
hﬂg @H{Ho\ﬁnrﬁéﬂxt%ta%dérs%mmﬁzmageﬁtsaené tAbis6 Yedrein R*

b | ‘
A the aderegrantianesl gorils EHARr I RRNGES) e e PelrRearsd by
hipei réééﬂﬁyl%nb%d@a @RﬁRY (rethermbraécthe forsalad cyclo-

RS GV R S R R o o

sweiht apghs niis aprintbgeatiom 3 tof Rhiua satoates hydiecadsm
a]tr"f‘%lrgl? Ee@mﬁg t1tt5 J g:%arggﬁ atés?Rd 3 RméfeQHHé?QﬁéiéMIy

rocar boh radi cal s

r@@lee@us(f@mcm M hygthﬁdnlqsﬁehs@aﬁwcﬁffeg%éq lmr@hRs§ In the
@b%%@?eﬁr@@ah@aluyqamomlg cycﬂbJp(@:rRW)n@@mR?pp)ananand

(0.4 es

oBt PER RIGTO aeqlag hx&ggﬁ@t@ %%%%ﬁ‘!&‘f %%P@eﬁ%%%ﬁmﬂ

rman@almoﬁgwnte)m methiyiche ahits, artd RA |s:aasamrated1hydtmaﬁ)on
nj t a

A Bontdlf ok el pBohalBins. Foshelitiel 1 Lpatateh, ®
ghydmebrbomradmat --ethylhyrelidior?-a9e8.ocar bon

substit ue'ﬁeﬁr?&%tﬁﬁfeeérﬂ ublﬁﬂﬂ R Eﬁ;’ MRV Bul@etnot

than one resent for ea c
limited to: 1-octylpyrrohd|n-2-one 1-decylpyrroli d|n-2-one 1-octyl-5-

methylpyrrolidin-2-one, 1-butylcaprolactam, 1-cyclohexylpyrrolidin-2-one,
1-butyl-5-methylpiperid-2-one, 1 -pentyl-5-methylpiperid-2-one, 1-
hexylcaprolactém, 1-hexyl-5-methylpyrrolidin-2—one, 5-methyl-1-
pentylpiperid-2-one, 1,3-dimethylpiperid-2-one, 1-methylcaprolactam, 1-
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carbon atons in Rl 3. and the presence of any such
non- hydr ocar bon substituents and heteroatons nust be

waeonwsiogssed | n appl yi ng the af orenenti oned nol BCTIUS2005/001506
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weight limtations. Preferred am de sol ubilizing
agents consi st of carbon, hydrogen, nitrogen and

o»swgﬁp rr&RIn-2s@ng, attﬁsdanaﬂwyuﬁ?en&ia -&i] 1R%e |J5phat ic and

pm?ge/{ﬁ [ C%I%_gocar on ‘éﬁ?dllﬁ §6’2‘9t‘§0| uoi m@g lforr%tamlde
fentﬂJ\bNtd&lspppmyla}de,’camEimentyl neopentyl ferf- pentyl,
I t
rdeont " Ketork %‘@ﬁﬁﬁi‘h gBAES # thellibont iR .son%?ﬁé‘hae
pk@b@eséapreﬁg drmhﬂweo‘ﬂrrauhad% Cé@ bWherzsirnB agdrRsarﬂe
&h sEél rdn'?%hﬁlﬁé’t’ic?%ﬁ%li%e'%@ éﬁfﬁ%r@carbon

represent

hM%EﬁBWG @m éldﬂpg@v CRIERBRIEPMS, ARd &\th%@mwaich&eton@@ have
f amidlesulac welght of freR6EomGONRRboUt 300edteimic nidie unlts R!

Ry FRR BT iR A pETerabl ReBE ity e ea TRR Y "
hgilipheatiardrahalicydiic by drooatbainniadicals havitg 1dardcarbah@idms.

hé?ﬁ?lggulgf @9!@?%?55‘&% Yo B e@%ﬁe‘?‘%bl@&@r%%ﬁﬁgt .88 200

| atgraﬁgnamm’gserﬁean@ﬁ trhay tngtheraform a hydrocarbylene radical
CM@hr@edté@BﬁB?drﬂ%@ﬁ@ slx, o?'sbv&@-n?é?ﬁb@éd%@ cyclic ketone,
ef er abl y/%%g or con ain a si ng e sa urat ed 1
b EEII VLRI oG SYC PhEXNGRS: [P B hPtanongn R
ieénd R2anapbplienaly iholdde %&bbmntécﬂﬁydrt@bam@htradi&gm tﬁ’atb B,
ex Sa [ roga on
- afiRlR POaBii po b B iBRT subifidias saﬁ%cﬂsﬂ%‘ ? hilogens
a(a ds flaotingidhiarine) angeatkexides (a.demethoxy).e Rl @nd! R%n'tayi
tB%tlct}naﬂI?/ P(&Ifféﬂ%h #érgéf?)n%s@ﬂ@htﬁt]eod@féfég%ﬁ)?ﬂ:réglcrﬂrsrzg
1ra§9@ala>n@bu9h ;gpn%/am i/hﬁ atompirogen (aza-), oxygen (keto-, oxa- )or
1sineiy Xihlé-%"f?é*?%bl@bpﬁfdlﬁb%émﬁse composed of carbop atoms. In

1 eri capr ol act am
ToRGRA 1o mere AR nani\ygm?éborss%%mm&an
Dﬁétéfd)ﬂbﬁ%f bAd %f@t@ﬁabl \ né-rdorethan! d?ldJWiII Be %Témsfht for each 10

%?%gmlﬂlé@rﬁxg @% dgkz 1ed]d;tﬁ1glpr§éé{\,$e qf any suc% non-

nbydmbpghuncsumhtuezm)aad hetatodtnys must be icongiders] in applymg

rté %ﬁt&dﬁ BlécﬁFar g lh'['\ﬂétio?\%p " rb@&ﬁ%ﬁ{?é B and
one 'so 1 ZI ng 'STO0 I nven
carr@hPB@“Ck elieyglis wpawbiéydrelar@pntmdlca&lnﬁha gaﬂ@taiuzormula .

WRECOIRF, |ﬁ€|ua@ @héilﬂ Iaéﬁhy'l seﬂn&%%w S&Jtﬁcis%ufyl %@c-butw

sy Aav pon, i§ 5L, A | SR PeRR, SRRy < aidohex,
klaepﬂyes)ctw,\m)rwl ragcyl; lmlndeCyiedcbécwfanﬂrtﬁéir @bmlvguréﬂorﬁ al
2 Rterse s B0 5 PdaRE HBRY puerd ey, BivRrduldRec
aplbiemgthglycl i ¢ hydrocarbon radicals having 1 to 9
carbon at RRBresentative ketone solubilizing agents include but are not
limited to: 2-butanone, 2-pentanone, acetophenone, butyrophenone,
hexanophenone, cyclohexanone, cycloheptanone, 2-heptanone, 3-
heptanone, 5-methyl-2-hexanone, 2-octanone, 3-octanone, diisobutyl
ketone, 4-ethylcyclohexanone, 2—nonanone,' 5-nonanone, 2-decanone, 4-
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The nol ecul ar wei ght of said ketones is preferably
fromabout 100 t o 200 atom c mass units. Rl and R2

woreyset§es her form a hydrocar byl ene radi cal coPeEUS®AS/001506
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and formng a five, six, or seven-nenbered ring cyclic
ket one, for exanple,. cycl opentanone, cycl ohexanone,

aaécmsﬂeo hed GIeNS; - 2- Rt cRBAORE, dTRXYP RetoPRAdnd didyelondsyi

bsti tuted hydrocar bon radicals, that is, radicals
c ‘T’ltP Bni ng non- hydr ocar bon substituents sel ected from
haI ogens (itrie $0|ﬁblh21hgr’5£gemﬁbbﬂ19rmbsamtdnaémm demprise

nt s FEbaSE e R R GRS RS S8 o

r ahphaims aligydliclor emmamqanbomrmlauham@émma& to 12 carbon
Oﬁ ér@%ﬁerew?ééid)nlf?ﬂ%émfn?é‘é nﬁél@bmﬂa? w‘eﬂ;ifl‘ o‘f%n‘i %'bPut 90
aln ‘ot

' S€ CO
200-afotmie élzﬂﬁﬁ;dﬁl'ﬁy drgp aﬁatsbwtrﬂa Mumlm §lg§ﬁt§ is

hSéeggﬁbl)?g@ect@Bthﬂﬁgggpéﬁé ana@newu@ ASLRPEN rwicblsbe
Ph&BA e-ooto SAPon TR RIS S g
hecblebmaMrmgemms referabbi flemexboub 120 b ybogt 146 atomic mass
SRS TR PhATGER51de UEb Mcld ha Bragicg tht s
arqdlcadg goniadning monduidracarbion wbstltgén@r@lemedrfmm halogens

ubRfé YsHoriRd alﬁbﬁﬂbs LORE *y?ol@i"%ly ;optionally
sm I Sogm%ms)gatltutp Hgép{rs(pn r@ .p@ﬁ;i/g radicals,

Cmimém theRitons r@l@ég’én (ax@ny begEﬁ Metoy @Q@C)/d)r sulfur

pﬁg ||n %Eﬁ%ﬁéﬁ %'hr Co{ﬂ’&g uﬁé.‘%tn'eé)ﬂ%aed %ﬁc%%éri? cg;psmﬁrageneral

phe mmmbythan Iﬂapeemhmmerbcm substiteinibahd hebgroatems sand
Féf&pa% r,}pHB ntre tﬁg onb”Mlleﬁj%b[’ese%t ﬁ#te%%ﬂnﬁ) carbon atoms in

one, ace Fhenb e yrophenone
h&(awmbﬂ‘@w@ne@en@@@ 8ny supb nen-hyyeoestiban shbstituents and

ZhB%‘Péé‘tBﬁmmu%t bé& %ehéiaer&i nn%ﬁ%hg the aftpEmeeiidned

Qct anone, _di I so tone

t anone,
Wléwﬁlgﬁw@ﬁaws oRgeB nﬂmﬁeahcyc"c and aryl

2h amﬁ radlicits Rnibeey e&rdH@ﬁh@l@@%ﬂ\Nrﬁcl@@e:
et one

< IsPR . e BB r e gy, BV pentiE © ﬂeaﬁwoﬁee@ha%
nnbnyll decyl,etpx}lcmmhtctudielayl arck their canfigu REIONAI mhnmensnaﬁ%ﬂvell as
ijﬁ%l %ﬁa%l rcg'gﬂ% ll YIC'(OI??W?Y{&D%W ca bon at ons,
tivesnitrie ﬁpmﬂlzm amrgs inchilebul aie R lnitedto: 1-

cﬂ&éméneg@ .ﬂzsaumemjﬂ-ﬂc%né emaﬁewfovaﬁahéﬁané?h in
a|d |tr|Ie sol ubi | |2|n%ﬁ@9ents is ‘preferably

s@Y%QQ tan& h-ay3 A0 %S?’@PBE’QPBSM'
r aybmjetahayizrwaﬁod@caﬂé qad:mmmdemm ahe 1reyawdoalecane.

brefer abl SRR ROBRAHG gsplsr ot e BabSartinyation

undmpris&thtoagcarpons nepregented hydiedotrsuliat REkd wherein; x is

YRRy ﬁ’&ﬂ tﬁé%t@@é% 1bpat R' i8 selected from aliphatic and alicyclic
hydrocarbon radicals having 1 to 12 carbon atoms; and wherein said
_chlorocarbons have a molecular weight of from about 100 to about 200

. atomic mass units. The molecular weight of said chlorocarbon solubilizing
agents is preferably from about 120 to 150 atomic mass units.
Representaﬁve R aliphatic and alicyclic hydrocarbon radicals in the
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radi cal s containi ng non-hydrocarbon substituents
sel ected from hal ogens (e.g., fluorine, chlorine) and

w@bdsxnses (e.g. nethoxy). RL may optional |y iPCT/usmos/ 001506

het er oat om substituted hydrocarbon radicals, that is,
radi cal s, which contain the atons nltrogen (aza-),

A folAbRr RC%ﬁclhd@?nétH if éfhy( tdrbpyl) isoPrapyl, aslitgial

S dE BRI rieERb R PRy R S aharin. AL Sty el Sashl
ftﬁjb&fpeatw,t‘wckﬂmkynrr@‘pqn abdtyl, nonyipdecylhandeuyd, doddcy! aed

arbon atons in RlL, and the

beseﬁb fort ﬁ
3 gL& B Y ? '§ﬂ Snon hydr ocar bon substituents and
het er oat diepressntaiiveobitsddanbed soutilizihg aggntshiaclude but are

@&ﬁlﬁﬂfé&t boﬁgghlggérﬂﬁfﬂ@ﬂg?%@hg dh'lJFFtsaHe‘?}gﬁgen ane, 1-

epr esent at ic an

hiprobaXaR T, Sulighipoheanec] -@B\ﬁ’é@hﬁptﬁb@ drehloragsiane, 1-

i dmd)r‘ebﬂénﬁﬁé‘t VJchIdré@ét%‘eY bnd ReP, @&ﬂémbrodé%:%\hepent yl,
cycl opent non dec

oct
oo e SURIBIAIY $amS e HBeaN ARG GARPELe 1s
V&itérsa@préwmyéd bpelﬁkzgénemumﬁﬂa Rt€8,RY) whemdiy R' am!i'.R%

28 PSSy SHRAET O oy, Sgrenea bh"
ayrsatyrated; mdkyl 2nd-atyimadicyls. Erefpmedmﬁemmnsnst essentlally of
]thslé?émaﬁgéaé eH abd 6YRAADS %&B&Taﬂm&gﬂﬂgﬁ%ﬂ? &bout 80 to

2- 6yanooc cyanononane,
cahap H5Qtamic ”@Séy&\ﬁéundecane and 1- cyanododecane.

Chl or ocar Represehtttiveicktdld ifdadé BuPhrd Rt IRAIBSEY:

(o R OB AT D CORFECH bt @ﬁbfﬁn@a%wé@as

lethyl HexaRoate, mﬂmwﬁe@m:fdawn rbutyh ptoptorte, alprcwllpr@puonate

DA, U5 SBERLRLAE, e ot R R R B

fdipropybcarbonate, ' bxxdte (002 (@ camomércialfs alihiacstata) éExxate
I t '
P it AL, ARG ANaRR RN et By,

afietate. Representative R aliphatic and alicyclic
hydr ocar boscthad 's@l%lb‘ﬁnziﬂ?; éé@ﬂE Befd pféé@ﬁﬂirﬁeﬁﬁé% comprise

|I§g ggrggég)éntﬁﬁ by Xt”t“gﬁ %\h y[B %ﬂ]@y i ggégnt yl,

neopentyl, terf-pentyl, cyclopentyl, cyclohexyl,
hept yl , octylc)nonyl decyl Epdecyl dodecy| and
their conngu ti onal | SORErS Represenfhtl

chl or ocar Bem[ soRubi | i zi ng % § includ ‘

limted tRyyS< 'R@ronethﬁv) é ane, Rg
3-chl oro- 3¢/ne Rpentan ? B¢ ohexape”” = f:Rs
1, 6-di chl orfoh E%ne hIoroﬁ%pt%ne 1- chi &¢oBet ane,
1- chl orononane, 1- chlorodecane and
1,1, 1-trichl gnodecane. Ester  ubi I'i zi ng ents of
the present i*hvention conprisie'esters repr€sented by

the general formula RICC R2, wherein Rl and R2 are
el%fgi?u%y o?ﬁétﬁ‘iﬁ@ﬂﬁc‘iﬁﬁél' drBEB-CBYirFY Fhb%f six (A), or

Sprte%errgtlbly five atoms (B), wherein for structures [A] and [B], R¢ through Rg
are mdependently selected from hydrogen or linear, branched, cyclic,
bicyclic, saturated and unsaturated hydrocarbyl radicals. Each Ry though
Rg may be connected forming a ring with another R through Rs. The

lactone may have an exocyclic alkylidene group as in structure [C],
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unsaturated, alkyl and aryl radicals. Preferred esters
consist essentially of the elenents C, H and O have a

wonisoeisss wei ght of from about 80 to about 55BCHUSINN® 001506
mass units. Representative esters include but are not
limted to: (CH3)2CHCH200C( CH

ﬁ\gﬁ?ﬁ@m&ﬁv@d@m &(e?hdé@&hdéﬂtly@dl’@&é@ fl%?\ﬁ ﬁyélrogéh tllinear,
GRSPERRN el e, ARt diablreiod BVeidgagiv racicats

phatiaRatteoudreRz onay be cdnaettted;femimg eeshe withdinotiogryR,

BIEFE: T 1adbRs Slioi ARG HAvl S Tdkiar weight,)

diangeyaf frse mbpkt 80 toaabowe%ﬂ alonyit re@ss units, pl[%ferred &rom

sabalitigg o AbA20 o c hiads R e ' nvent' or conpri se
‘ Idgctones represent ed taj(i structures & and geci
gpiesgntat |vgia<p§@n@sggj izing agg]lts[l@ofluq}ﬁ@g are peiginaited to
Cm@twr’lipcbmﬁw‘lwl‘@d iroTablegrqup -CO2- in a ring of six

(A), or preferably five , Wherein for
structures [A] and [B], K h R8 are

i ndependent |y sel ect ed from hydrogen or |inear,

br anched, chI ic, bityclic, saturated and unsafurated
hydir ocar b ¥ di cal s Eg'e'ﬁ““'ﬁﬁs"f'ﬁ%gh R WEEITe | oo

Thetinjdecftraprieanenay have cycl i c, al kyl iG%d&®e gioup2aas
instructure [C], whe hrough Reare

[ n.ﬂ_gz.)%b Eyiltfehe)Sn%ﬁ’le‘" & rourn JﬁyﬁH egenTof -+ Reat

br aimghadan-2ayc! | C,  bi Qat urat ed angHonsat ur ased
hydr ocar byl " r adi cals‘ Eaer\Rixl hough|R6 may be
connected formng a II’IOO\M h another Rl through Re. -

Th ﬂ'hidaégggﬂ\i’g%e SRt | ] ts have|a ggqbgcul r

154 -
we range of from abeut 80 t o -abolt atofri ¢ nass
un preferred fre abo ~“80-T 0 abdut 200 atomic

nabﬁzggﬁ’{:’ %’;iﬁé’}ﬁ?‘%sem act.one sol uhilizing agents
in Ut™are not |imted to the ccfn'pounsllste in
Tabl e 1A. TABLE 1A Additiv af Structure '

Mo (enulmyndm&etwl-ar FOT eyl g, Vi gnt (@)
( Ejdpyoduasitegq i dene: 5] di hydro- fur&nH@®ong 182
TN\ (

Weight (amu)
COoNBBGER@dhes-HtIg a {1 NgoW 1433 anot nel- Rt nrougn %a——'
an\ e
ei.

v\

v

(074 -IlO(I 126
(E,Z)-3- Heptylidene -5-methyl-

. CiaHz00, 196

,|dihydro-furan-2-one
(E.Z)-3-octylidene-5-methyl- : ‘
dihydro-furan-2-one - Ci3Hz0, :, 210
[(E.Z)-3-nonylidene-5-methyl- : .
CigH2402 224

dihydro-furan-2-one

(E,Z)-3-decylidene-5-methyl- . . . ,

dihydro-furan-2-one \%\/\/\/\/ C1sHz02 238

(E.Z)-3-(3,5,5-trimethylhexylidene)- 0-° . : . .
5-methyl-dihydrofuran-2-one W C14H2402 224

(E,Z)-3-cyclohexylmethylidene-5- 00 :
methyl-dihydrofuran-2-one Ci2H1502 194

Gamma-octalactone oo '
o s CeHiO2 142
Gamma-nonalactone , O __o i
, \/\/\Y_\/‘% CotHie02 156




(E, Z) - 3-propyl i dene-5-net hyl di hydro- furan-2-one CbHi 2
g 2 140 (E, 2Z2)-3-butylidene-5-nethyl di hydr o-

w0 poaneBsone COHL4O2 154 PCT/US2005/001506
(E Z) - 3-pentyl i dene-5-net hyl di hydro- furan-2-one C oHi

168 (E _2Z2) - 3- Hexyl [ dene- '-Lm:unvl di hydro- furan-2-one
Ca [
mfﬁﬁ%’@ Pl °(E Z) 3;W- 5- et h)éJgJohyd 0- 179
200 npt
ﬂln CMGL qu L JU \ Ld J A\ A ) I LI %A ILAYZ A LAY IIyI
0 pihydro-furan-2-ong C 2 0 . CuHx02 184
( EiGépmax WW- Urar=2-"0TTg
OMDACR 224" (E, 7) - 3- Hecyl | denel5smet hyl dithgdr o] 198
f upany@yanieraicér26 02 238 C
(H2)-3-(3,5,5-trime Melene) - |  CioHuOz 170
5- ; 4--2--910,@3L TAH24021 224
=k ply lydrofr -one [ hvl i L .
( cycl ohexyl methyli dene- k- CuiHoOz. 184
met hyl - di-hydr of ur an- p-oné- C12HLBC2 194 ~
GafiEBetiyCE-radtrpuaih @R eurdod 147 Gamma- honat act ong CoFr bQ
2 B8®Jammu- decal act o H bC>2 170{ ~CrteO: 128 -
Gayme- undecal act one . “al rj ma- dodecal act one
C1RH22@2 198 3-hexyl di hydto- furan-2-pne CI1O0H18(2 170
3-8 e;g PRt “wdrerr ap. CnH 200 1%4 '
c/Br t‘ge'fehyl 5-net hyl } Jfuran-. p-ofe"“R7H | 2c3*128
c;6-.(3- propyl 5- neth dr of urany '
cis-(3-butyl-5-methyl)- dlhydro- ‘ ‘
furan 2-one . CgH1802 156
cis- (3-pentyl 5-methyl)- dlhydro
furan-2-one , ) CmH;st 170
cis-3-hexyl- 5 methyl dlhydro furan- ‘
2-one - C11H2002 . 184
cis-3-hepiyl-s-methyl-dihydro;
furan-2-one . Cy2H2202 198
cis-3- octyl -5-methyl-dihydro-furan- I ]
2-one o ~C13H2402‘ 212
L 3 | !
cis-3-(3,5,5-trimethylhexyl)-5- )
methyl-dihydro-furan-2-one - _ CigHz02 226
cis-3-cyclohexylmethyl-5-methyl- ‘
dihydro-furan-2-one - " CiaH2002 196
5-methyl-5-hexyl-dihydro-furan-2- , .
one C1iH202 184
18-methyl-5-octyl-dihydro-furan-2-
one CiaH2402 212
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2-one CBH 2 142 c/s-(3-butyl-5-nethyl)-dihydrofuran-
2-one CgH b2 156
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170 c/s-3-hexyl -5-nmet hyl -di hydro-furan- 2-one C11H20Q2
184 _c/s-3-heptyl -5- hyl -dihydrofura -2-one Cl2H22C2
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Lact one. sol ubili zi nglagents ‘generally have a kiinematic
vi g §i°fz“e diydofuenhaln_about 79 centi $t okes at. 400C,

Fo E%@aﬁ%?' ?W?‘gﬁygﬁfﬁr%w déa”%ﬂxgiﬂg has rki fefekic| 10
viscosity of 5.4 cenfji stokes ard (ci s{(3-hexyl -

5- fret hyl ) di hydr of ur af J\Qﬂe»héiw scosity of 4]5

cefti stokes both-at 4#00C. o o

Lactone solubilizing agents generally have a kinematic
viscosity of less than about 7 centistokes at 40°C. For instance, gamma-
undecalactone has kinematic viscosity of 5.4 centistokes and cis-(3-hexyl-
5-methyl)dihydrofuran-2-one has viscosity of 4.5 centistokes both at 40°C.
Lactone solubilizing agents may be available commercially or prepared by
methods as described in U. S. provisional pafent application 10/910,495
(inventors being P. J. Fagan and C. J. Brandenburg), filed August 3, 2004,
incorporated herein by reference.

Aryl ether solubilizing agents of the present invention further
comprise aryl ethers represented by the formula R'OR2, wherein: R! is
selected from aryl hydrocarbon radicals having from 6 to 12 carbon atoms;
R? is selected from aliphatic hydrocarbon radicals heving from 1 to 4
‘carbon atoms; and wherein said aryl ethers have a molecular weight of

from about 100 to about 150 atomic mass units. Representative R! aryl
radicals in the general formula R'OR?include phenyl, biphenyl, cumenyl,
mesityl, tolyl, xylyl, naphthyl and pyridyl. Representative R? aliphatic
hydrocarbon radicals in the general formula R'OR? include methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl. Representative
aromatic ether solubilizing agents include but are not limited to: methyl
phenyl ether (anisole), 1,3-dimethyoxybenzene, ethyl phenyl ether and
butyl phenyl ether.

Hydrofluoroether solubilizing agents of the present invention
comprise those represented by the general formula R'OCF,CF,H, wherein
R’ is selected from aliphaﬁc and alicyclic hydrocarbon radicals having from
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Ideally, the UV fluorescent dye could be dissolved in the
refrigerant itself thereby not requiring any specialized method for
introduction to the refrigeration or air conditioning apparatus. The present
invention relates to compositions including UV fluorescent dye, which may
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this family of chemlcals may be used in compositions of the present -
invention. Other antiwear additives include natural product oils and
asymmetrical polyhydroxy! lubrication additives, such as Synergol TMS
(International Lubricants). Similarly, stabilizers such as anti oxidants, free
radical scavengers, ahd water scavengers may be employed.
Compounds in this cétégory can include, but are not limited to, butylated
hydroxy toluene (BHT) and epoxides. |

21



agents, extreme pressure |ubricants, corrosion and
oxidation inhibitors, netal surface deactivators, free

WO awbsoelssecavengers, and foam control agents, . PCTIUS2005/001506

10

15 C

20

25

30

35

general, these additives are present in the inventive
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ARG NS - ultra-violet fluorescent dye as described herein, and optionally,
a solubilizing agent as described herein, to refrigeration and air
conditioning apparatus and employing a sutiable means for detecting the
UV fluorescent dye-containing refrigerant. Suitable means for detecting
the dye include, but are not limited to, ultra-violet lamp, often referred to as
a “black light” or “blue light”. Such ultra-violet lamps are commercially
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condi tioni ng apparatus containing refrigerant and/ or
heat transfer fluid. The resulting conposition is may
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shighar-prassuce level in the condenser to the low-pressure level in the
evaporator, thus repeating the cycle.

There are various types of compressors that may be used in
refrigeration applications. Compressors can be generally classified as
reciprocating, rotary, jet, centrifugal, scroll, screw or axial-flow, depending
on the mechanical means to compress the fluid, or as positive-
displacement (e.g., reciprocating, scroll or screw) or dynamic (e.g.,
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spressyrex st age of the conpressor. Centr|fugal
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| _9% pgg%ﬁeglen But rather Wh is caﬁlede dynamm—compressmn
~ The pressure a centnfugal compressor can develop depends
on the tip speed of the impeller. “Tip speed is the speed of the impeller
measured at its tip and is related to the diameter of the impeller and its
revolutions per minute. The capacity of the centrifugal compressor is
determined by the size of the passages through the impeller. This makes
the size of the compressor more dependent on the pressure required than

‘the capacity.
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Pressure delivered by a centrifugal conpressor is
practically constant over a relatively w de range of
Posi tive displ acenent conpressor SPAT/EB2005/001506
vapor into a chanber, and the chanber decreases in
vol une to conpress the vapor. After being conpressed,
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on the cepargd siifual e&nefegsbes ﬁaﬂau%ee?atbrm%dogrtot 0

here

C ess the vapor,
2&?0@%@11 ﬂﬂ?é’%@'ﬂﬁ%‘c&ﬁ@'ﬁt STha wﬂamﬁeqer\mfagai corpprassars . -
dareada sigwadforéigh speeds) ﬁdﬁﬁ @bsut 40,600 @@bbbﬁﬂ@@lboo (rpm),

e e

“measur ed - Atmultisstage lmpelllersmaye batusedtin at dentdfugaetemprdssor

L DSS bRl SN k388 RE LB TR, for o
qu-ﬁf@geu systesn, inrapesaliondbe diseherashot the f|ratpﬁagenmp¢i|¢rs
f@;dé?gtd fhe @cﬁls? iﬁtaké‘ ®f @@&bﬁaﬁﬁh@el@* eacggnﬁig@ﬁgisl Ray ythe
Gt Bu S8 5t PingR Shaltlah ExPIEaLh Stk G2 Bl up a

f cordpression ﬂajzioaaflabght 4 ¢b Unehatliowhe ab?ﬁlu;@fiiﬁﬁrg@prer%sure
CE0H bh AIm S SBE e kb It b AT e P RS S
ostage Zeptrifugaltdopnpressor systerat heihés ¢aseCor ama:)moilnaar ge
7%[%[(9&1&89?' s QRuRiteP f?\r@St GB? @bbylnﬂgﬁaﬁt%tdaﬁ%rg

revol’utions per mnu
@heientagal conpressors are deS| gned for high speeds

f rom abﬁ@boﬁ%o@%n& @f ﬂ’@l@HFes@P\t ﬂ%nﬁélﬁ’ %rtalﬂ@%h@é!@m a

ess met ers.

Ahigere Gy g5 8 coRoBING BpP T RBPIONNY & GRRITYGRIa
CeomprEsSor dompriver DYE, Sanmrﬁalfi@mobﬁiar@ @rtm:d flubrtst{wer
r or a two-stage syste
ﬁagﬁ@gﬁ?’ﬂﬁﬁ%%%@ﬁﬁ@eﬁof the first stg agey "
i npel | &difyosemethaxyet 3§ 2 tetnafludragthane; a second

el | 4 er use of a
Isrﬁgl eﬁs ﬂ@%% HHQ(QI1 i ﬁ%@awf)gﬁgagybw ld up a
conpre%é@'ﬂHom‘Ptbo&f) Aertrifluoreethanghat s, the
absol u{ g, ipPchatafudioessstRog@thagef our tines the

e U S IRy ARARLC, 1, 122t o5°
aut ono24ffueromethoxy-1,1,1,2-tetrafluoroethane;
1,1 -difluoro—2-triﬂuoromethoxyethane; -
2-difluoromethoxy-1,1, 1-trifluoroethane;
. 1-methoxy-1,1,2,2 tetraﬂUoroethane‘ ‘
2-methoxy-1,1,1,2-tetrafluoroethane;
~ 1-difluoromethoxy-2, 2—d|ﬂuoroethane
2-methoxy-1,1,2-trifluoroethane;
'2-methoxy-1 ,1,1-trifluoroethane;
1,1 -difluoro-2-methoxyethane;
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applications, is described in US 5,065, 990,
i ncorporated herein by reference. The conpositions of

refrigeration or air conditioning apparatus enpl oyi ng
a centrifugal conpressor conprise

1,1, 1,843 Qezﬂbéﬁﬂaﬂeémmmezwmoﬁoéthw)@tme sel ect ed

OOI—\I—‘HI—\I—\I—‘HI—\OOI—‘HI—\OOI\JHI—\

1
, 1,

, 1

1- dllf K uapéﬁgﬁﬁaﬁw@

o RS MR bt b, o

1, 22 gifluefdmethoryRériet, 3;B,$4bhef<bﬁummpmﬂmey) 1

1,2, A GHHBEAHIRNSL 1 .1 2 2 hoxuqrgpropans:

- (di f1det, ﬁrﬂeﬁﬁdxgptaﬂuom -Z-mathoxypropandiane;

1! 4os AnEsheiindorot Jifd Bahb ARSI
" di f | idR @ndifluesaethoxy)- 111,253, 2nestafiianaetaane;
- et hgk(urﬂ&oﬂorﬁet%ok%ﬂ af1,pgpentafisiopfoparidioxy - 1

%ﬁ??'@@%@?ﬁ@ﬁ@p@%t hoxy- 1
» 2- t1]1,1,8¢8,8aidxafleoro2-(fudrometiioxy)propane;

L 2Rl AR e 1 oy Mo B L e b
1 oWb?-@!ﬂuarq-12:r@tlncmyr%ﬂ(ﬂnﬂuo@mthame)ethane
11}’10’{ 9@3%&2 %roé»nietg érpgbﬁéﬁé‘f' uor opr opane,

uérohé exaf | uor opr opane;
12 theyelp it T hARNBRIPFopane;

T e
ﬂar Befho %9) “h1 ?lzzgé}rdﬁ%'ﬁ?%‘?qf'ﬂ'a?’opr opane;
UEIUb&frhetbmyB-‘l ,(11;2 Ritetraflworeprapanepr opane;
égvﬁoﬁ?ﬁ@%gémﬁ SRR Y P Sor oet hane:
a1 Q%penmﬂuetmaxpemommpaner omet hoxy) et hane;
%@ﬂi@??h‘%ﬁ%ﬂ Y bt opane.
-ethoxyrdidad 2dstrafl '950" |'ﬁ’cb%@ypropane
Qtﬁflu@%rﬁéﬁﬁ&&)ﬁroéané 2,2-tetrafl uoroet hane;
uo;i ?rnﬁeuoroy-gthoxyefhahe t et raf | uor opr opane;
1 1,1-trifluoro-3- methoxypropane
1,1,1-trifluoro-2- methoxypropane
-ethoxy-1 2 2-tr|ﬂuoroethane,
1 .1,1,2,2,3,3- heptaﬂuoro-3 (1 2,2, 2-tetrafluoroethoxy)propane;
1,1,1,2,3,3-hexafluoro-3-(pentafluoroethoxy)propane;
2-ethoxy-1,1,1,2,3,3,3-heptafluoropropane;
~ 3-ethoxy-1,1,1,2,2,3,3-heptafluoropropane; .
2-ethoxy-1,1,1 ,3,3,3fhexafluoropropahe;, .
1-(1,1,2,2-tetrafluoroethoxy)propane;
3-ethoxy-1,1,2 2—tetraf|uoropropane
-2-(1,1,2 2-tetraﬂuoroethoxy)propane
2,2,3,4,5,5- hexaﬂuorotetrahydrofuran,and
2,3-difluoro-4-(trifluoromethyl)oxetane.

—‘*-&)M*

— A MOJNSJQ M}JN

..

. 26



2-(difluoronethoxy)-1 ,1,1-trifl uoropropane;
1,1,1, 2, 2-pent af | uor o- 3- net hoxypr opane; 2-ethoxy-1

WQ 290%/0@758€t r af | uor oet hane; 1-ethoxy-1 PCT/US2005/001506
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,1,2,2-tetrafl uoroethane; 1-(trifluoromethoxy)propane;
1,1, 1-trifluoro-2-ethoxyet hane;

1Tﬂe§e abo\ﬁé-ugtea "COMPUSHDAEHreASS suitable for use in two-stage, or

bl bt et B B RaY Shparatus.

1,1,1, 2, 2Tae$ohqmsafdnsmfdh6’ptds&\tm\2—>mlehrméy berusethinxy
S8R pirconditioning, hieat pumps or mobile air-conditioning and

- oreftigerajion syai;em& %ta‘koeane@f a@ndnbaonpgmbeammmoxy 1

épﬂhc%héﬁ rﬁlﬁ‘t?é’%ﬁfdowrdmﬂeé’@%cte?d HdtR%¥ed terminal, chillers

f or dpr opane
1a'e<1 coimnercialingltdingr RrAkASRY Ypeliprn Refrigasatien ppalications
, thofde derhestid @ﬂlﬁcﬂﬁé@@ﬁt@%rators and freezers, ice machines, self-

2c<%1]t§m§d5cqootl%§§@gH ffoe: oeg,g‘%%ﬂg B%ﬁ? gﬁdd‘%ezers and transport
ZreSHgbrhltlumsqstéMS ri fluoromnethyl)oxetane. These

b I

fvo- st age 15 CRTRERIdH g peErilinait Ty aBHsRELY P
apgrd i @u&comd@oampbgatngmed mfrlgﬁﬁetmnefwgems ithafrarnplay fin
"Bid R 'El?oélﬁéfa“’t é)&bhéhgén‘so ﬂ%ﬂbcﬁbhnéméattéxeﬂéﬁgers% vetiERor

alr-con t|on|n ? re rgg rat n systens.
shgrtwqmg'r%)nalprpa@éﬁab% pasma%@ yaeherlf cganﬂeaspm i cati ons
i ncl ude wowmmnmwnemhaduétmbt exehlnges rhay monBe ideal

i L d com I I ckaged f
CBl Sl BRSFETIGAB o LRoRd RIS BRREr bR The
r lolv op@nading meesswle fandem'ssiy resudt mnatmgh filesy, velocities and high

k
Sﬁ'é:il?ﬁgltlﬁbggéjlnﬁéjp# ; aﬁspor gf” S8 aﬁ@%’s fHene\fagﬁ'rﬁtro?rﬁemgn
coaydag magifisdofRather maéswralnmﬁwhﬁmeéﬁl donneatedi ip

b%ﬂ@ﬁ@mltmreﬁpbcﬁmﬁétréﬁ@e?ﬁat ﬂé@ﬁ} 4 Bthghé! Qla'bﬁlﬁglﬁ%fa%%'r@ét
stens that e I n-an at™ exc
EGetsh AerangeRtent M he Uped ol et § soened heat
hemrmyewfoﬁthégd)w ppassure Ufbﬁ‘lg@f“arﬁb f ﬂ‘lté ﬁ@teheﬁwlfntlon is a
n rochanne eat exchangers
f?ggéé"?gg%%g%?g{q%’écﬁ%@ Br essure refrigerant °
Corrposlrt additionfo twrestageseoripiessenapparatiih éhé cefrigerant or
?éﬁ‘r%ﬁ@ePﬂl‘ﬁg% @o@?%n@e&%‘&lpe{i Stih qoﬂmﬂﬂ% 4 PW 3 3.

oCclitl es I Ona osses
cBﬁW@ﬂéﬂf@Utﬂﬁﬁ and Suoragther, aretrlse suitaiNe for Ui rgfrigeration

or air conditioning apparatus employing a single slab/single pass heat
exchanger. Representative fluoroethers include:.
1 -difluoromethoxy-1,1 ;2,2-tetfaﬂuoroethane;
2-difluoromethoxy-1,1,1,2-tetrafluoroethane;
1-(difluoromethoxy)-1,1,2-trifluorosthane;
1,1,1,2,2-pentafluoro-2-methoxyethane;
1-(difluoromethoxy)-1 ,2,2-trif|uordethane;
2-fluoromethoxy-1,1,1,2-tetrafluoroethane;
1 ,1-difIuoro-2—triﬂudromethoxyethané; g
2-diflucromethoxy-1,1,1-triflucroethane;
1-methoxy-1,1,2,2-tetrafluoroethane;
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may be nodified. Rather than several m crochannel
sl abs connected in series (Wth respect to the
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exchanger arrangenent may be used. Therefore, a
preferred heat exchanger for the |ow pressure

r Ief LI/ ggfrﬁéﬂw%xW1 1h€2-€§t@$lﬁﬁ¥oétﬁé(ﬁé*}' Ondldst a si ?9' e

sl ab/sin as anger n addition to

t wo- stééﬁl EB‘IEE’% gpad(g % a%he refrigerant or
heat t2anethexy{1, qurlﬂmrpemdnapns descri bed herein
conpri si : , f yor obut ane and

fluoro trﬁ%tlh%é& 11& Stﬁﬂg@%?&% ¥ for use in refri geration
or ai r1dedifluormaimethayathanes enpl oyi ng a single

sl ablsynol o P38 a'ﬂﬁéFo-Q’iQ,@?@-‘BﬁﬁuorBSﬁbﬁy?)%méﬁé ve

f | uor oet her

-di fl ﬂjdr'@wlt)lﬁf)"x%zlz -tetpafiiorelethanaior oet hane
((j:JIT :‘2 Gﬁlgantéc?ﬁgmo%y) W 111 g Sgﬂe?(fﬁh roe hane
, é%a'ﬂﬂemra?f%%w Js kétzn% %\WQpropane
- ( dl 1 ot QrﬂzBlﬁombtaﬂuorbri-me“thbkymbpahétane

1o bR Aot i B et gt

- di f | tdR2@vdiflbosoethioxy) 111,22 2+pm1’caﬂudlraathane
j rre: hﬁzd‘ﬂ%oﬂorﬁetg\o&g% -4 G\f1 E%géﬁ%ﬂ%mpmpane

r'af |'uor

~difl udn%eetphaﬂyorQ S{fleorasetBoNUREOPaNSet hoxy- 1
% i H:W‘ oor Qﬂféﬁgﬂ@or@?]dr@mﬂoxy i taﬂgx et hane;
1,1, é(gng 8’(;!5- Zteﬁﬂﬁﬁlﬂq’rﬁ?gﬁ‘@é'ﬁhgxy) et hane;
1 oXyib?-isﬂiflharﬁ-12m’é=tl1c9¢yﬁa(ﬂnﬂuom)mé’rha?yii)ﬁg}a:erO ane:
50{ gg%hoxéi’ c}r -%—nietgogy%oﬁgﬁ I uor oBr oBane
12 1213 GSBHaxaﬂlﬂmﬂoe’i‘—mahonyprowm,opane
$, , Fré"é' o%%éthé?;gﬂ?ﬁéﬁ@xy) propane,
ﬂ
&-

RPNRENRPNERENR

i f
i f
1,
3;
Uar oet ent af | uor oet hane;

'[,( rlogifitaroe) 0>9Y -111.2 %teéfqﬂmf%ﬁ hare;opr opane;

i f
2, (amhb?émg%szy)% (1t2 thletraﬂ Rsparkr opane;
1 exaf | uor or onet hoxy) propane;

(2, ZEigiﬂlupf rU%‘ihS&hgozﬂ rﬂ‘ uoIerogaf\gt raf | uor oet hane;
2- 1 11i, 1 2y pentfioetdidsyethokypiobaney omet hoxy) et hane;

L Z:ctndoynt 12 248Ir3nct BBtiReL Pr opane;
1 -ethoxy-1,1,2 2-tetrafluoroethane
1 (tnfluoromethoxy)propane
1,1 1-trlﬂuoro-2-ethoxyethane ,}
1,11 —triﬂuor‘o—3-methoxypropahe;
1,1,1 -triflUOr072~methoxyprop‘ane;
1-ethoxy-1,2,2-trifluoroethane;
1,1,1 ,2,2,3,3-heptaﬂuor6—3-(1 2,2, 2-tetrafluoroethoxy)propane;
1,1,1 ,2,3,3-hexafluoro-3,-‘(pentafluoroethoxy)propane; |
2-ethoxy-1,1,1,2,3,3,3-heptafluoropropane;
- 3-ethoxy-1,1,1,2,2,3,3-heptafluoropropane;
2-ethoxy-1,1,1,3,3,3-hexafluoropropane;
1-(1,1,2,2-tetrafluoroethoxy)propane;
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(d
1,
1,
(2
-(d
1,
1,
(
1,
1,
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P

3, 3, 3- hexaf | uor o- 2- net hoxypr opane;
, 2, 3, 3- hexaf | uor o- 3- net hoxypr opane;
5684 f | uor oet hoxy) -1, 1, 2, 2-t et r af | uor oet hBEEPS2005/001506

[
%’N

I—\I—‘H’\(D‘ HA/\%HI—\

uoronet hoxy)-1 , 1, 2,2-tetrafl uor opropane;
uoronet hoxy)-1 ,1,1-trifl uoropropane;

I
I
&&h@ﬁ?—ﬂa’f Q@féﬂraﬂuﬂﬁid?@ﬁdlﬂé opane; 2-ethoxy-1

t
B teliaGordthonnBemaRe.
r i QI mer@ﬂﬁt—mwmbrcﬁeﬂaﬁydrofuran and

T RS RS Sne.

, 1, 1- t ri fTheocampesitomoel/theqrasent ilventioxgreiparticularly

é %ﬂg H Eh‘éﬂ?@%‘iﬂ@@%ﬁnﬁ: i E:or?\g?esoéo?s RERERTEH YePaskd th auto

etra uor oe
1and windgwainesrdifioning o (spbnum afowelb e etyeRpligations.

ZTﬁbﬁéhﬁgHeﬁ&léw rﬁm?ett?rré"@éﬁt #g‘épé@dﬁ RIX30Fs rr%yedé‘eﬁ\)’eriby

gnplgctgcgnq);_@;‘( gﬁp @@pgg{e i %gt?e operate lnd)e)éendently of the
1eﬁ ink shetd. eA cahbiant cembpecssopsppadn elléwsiill‘ﬁ@systém to provide

% %%W{%E{‘ {;Oj}ﬁlt%b rcgdg) ﬁg%%&:@/ étngl eriglﬁe §pgeds This provndes

5 AB-dppeatunity fort @flcahyyi iroprovements especially at higher engine
épgﬂé L %ﬂipﬁ%;ré& kb G dé?\élgﬂﬁéﬁhﬁ 'Fi—%% %ﬂ?omgﬁfe ?lr-colndltllonlng

osl tlons I'nventi on are

u§g$t@m .i Whearethe QY@F'BQ reedionafcogyentieng .sygfemssat mﬁhch
Caﬁviﬁg sseRdisii taﬂ@ﬁnﬂﬁﬁcd@m (e ddvafit@ dfitABEE HWP bﬂessure

' other applications. These
eﬁV?@M@?‘:‘?ﬂ’ﬁ? SVER Sr%aéﬁ'f rifugal conpressors may be
driven by Sumeloéthe low pressurearefrigerant fgideobtiee present

ORRSAUE AL SEUHED 3 SR SpSRERBSERE e G Aing

r ebatrifugalyeqtiprseaint cool i ng capacity at all engine

@
f
i f

(el eoX
H__

speeds. TRy ;ﬁ?r’e%éhfjﬁ?f Féﬁ%ﬁ% it prob8Es ﬁfr&i{gﬁdﬁ&ﬁé

i mproovenent s ‘especi al n Ine s
mfﬂg@@ilqn&wew% ﬁVﬁBW&F'“QRih%%WQ%'ﬁBEMf@G present

2irveRBBiil LRNVRMI T o dMbSE EbSleqyahd ﬂﬁr@ﬁﬁéﬁéér@énﬂfng

con@entl ona{ %/sterrs at" high driving speeds is taken

i Af %fEEB?Iﬂ ION%-he advant age of these | ow pressure

syst ens bél’ctmmsenﬂnvgntem mrtheswatasftotdwprdoess foremwdueing

" bkl gmngmg'a?%ngﬁqgaﬁgggh@%t%g SBYRAL PRI Rfton in

e)‘d]esvlpﬁgty of a body to be heated and thereafter evaporatlng said
compositions. :

The,prese‘nt invention further relates to a process for transfer of
heat from a heat source to a heat sink wherein the compositions of the
present invention serve as heat transfer fluids. Said process for heat
transfer comprises transferring the compositions of the present invention
from a heat source to a heat sink.

Heat transfer fluids are utilized to transfer, move or remove
heat from one spéce, location, object or body to a different space, location,
object or body by radiation, conduction, or convection. A heat transfer
fluid may functieh as a secondary coolant by providing means of transfer

for cooling (or heating) from a remote refrigeration (or heating) system. In
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We@@p067sé ng t he conpositions of the present
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20

25

centrifugal equipnment. The present invention relates
to a process for producing refrigeration conprising
| PUB$20051001506
in the vicinity of a body to be cooled, and thereafter
condensi ng said conpositions. The present invention

f soibesysterhsl the Heat rapsferdiutd iRl rBfrea i Q@oh@t&ht state

c nde sing the.co sent
RUBIORON g G rirest 51 '@‘fﬁaaw%e 85 chageRe)” anc
tAHeﬂm‘tNety evaponativé cgobag granespes mayoutiize Heat fraasfentluids
Wz%!lon further relates to a process for transfer of
heat foma heat source to a heat sink wherein the
conp05| t i dneaifsource maysemdefinaias aoy specedoastidraabiject or

fr%?n Wh‘th@IS Al Rﬁﬁﬁﬁsffaprm&?é‘g)r td ﬁ at,
c%gg érans erring th nmpos, t1 ons of pr esent

heghsQUFRas mgalhec@qc&se(oa@apr§nﬁ\@sedbeaﬂqumng

I‘eéfﬂgél%ttlowdrldd)@hﬂg &suchi Ad et ér@tdrfcﬁffﬁé&br CHSYLINO4
enmove h ace,. ect or bod

SRS EnatiEl oA Bl 3ac3R 36k g ST RS s 46 passenger
r coiinpairtorgntof ad etitoroobile requinng atrlcmnmtlénh'tgatAhean sihkrmay
Ll §Y[e ' a c

bé‘ o%fﬁ?ﬁt féépéﬁ]gbﬁ)c%géﬁ] o5 gr k%&hg@# t}?%( oPéB%’érﬂHbg
rBﬁ%’t eAN@ppr g@mar&&smr( Eﬁfrlmr pn@ys@y@.tseme ex@mnb of sucha
shehesik. the heat transfer fluid may remain in a .
constant state throughout the transfer process (i.e.,
not evaporate or condense). Alternatively, evaporative
cool ing processes nay ut ENAMPLESt transfer fluids as
wel | . A heat source may be defined as any space,

| ocation, object or body fromwhich it is desirable to
transfer, nove or renoveEXAMPLEXtnpl es of heat

sources may be spacgs, (agpginvg orq_rb%h& gd) requiring
refrigeration or co O'I"Pn'g—su'cél_a’ﬁeﬁr‘l gerator or
freezer cases in a supernmarket, building spaces

requiring ané‘s@Bﬂl'stdh%'ﬁgéwwﬂﬂrarf |hﬁ|3@€éﬁ1§6§ﬁ’bn at a specified
ct?ggartment of an, autonobil e requi

pealiiiengnd the,inifial yaper H’éﬁﬁsHEe ﬂéﬁ‘ierf@d“%s'm'ss pace,
| praisuesd. The ectnp@eni@nds afleweallte |edk mthlv@gséle%ile%e

o PRGbe R IR BBl LohrsTars AR Reighl BpEe8r pr ki ™ ©
Vepmpokitiakdsy eemoweﬂssaélwhleh tiver thed/apior Ipressuire of thal
C@%B%Fftlbﬂr}eﬁblrﬁni ﬂ?ﬁief {s%teL %%Séeﬁﬂéﬂe T@%Sﬁﬁ& are

nitral vapor conposition is
summanzed in Table 4 below

- TABLE 4
~ After50% After 50%
Compounds Initial ~ InitialT = Leak' - . Leak Delta
wt% A/wt% B Psia© kPa Psia -+ kPa P%
HFC-365mfc/HFOC-245caEap (39.4 °C) -
- 48.1/51.9 14.67 10115  14.67 101.15 0.0%

. 20/80 - 14.58 .100.53 14.58 100.53 © " 0.0%
10/90 14,50 - 99.97 . 14.50 - 99.97 0.0%
1/99 14.41 99.35 14.41 99.35 0.0%
0/100 14.39 - - 99.22 14.39 90.22 0.0%
80/20 14.57 10046  14.57 10046  0.0% -
90/10 14.50 99.97 14.50 99.97 0.0%
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nmeasured. The conposition is allowed to | eak fromthe
vessel, while the tenperature is held constant, until

wo0msTFRe percent of the initial conposition PEI/US2005/001506
renmoved, at which tine the vapor pressure of the

conpgsjfion r ni in the vessel is ured. The
resul%i%ﬁ are sgﬁ@r g%"&n 6‘I4e$7§1 bel o@ge‘%iBLE Qoﬁ’t er
50% A0V SOmwﬁpouﬂaé’ﬁl ni tit441 ni ti alf%¥ak LeBO%
Delta % A/ wt% B Psia kPa Psia kPa P %

e S8amhfc/ HIFOC-28obh R yaB8(BLY 0C) 48.1/51 .9 14. 67

10551.4A4818. 671404 150490 20/1@071.4. 58 1@13453 14056%
100. 5 §8@ 0% 160498 149§@199. 972185 50 99.68759. 0% &/

99. 2 /1 0% 80/ _?]100 46| 57 106. 0°/<b

14. 41589 35 14 4311 999 340, 0%1@/2@0 14. %c“a@ 22 é47
14.5 971 0. 0% §51442 9 9/
994 0/1o 351441 99, 00/ o
HFC- f ¢/ HF g (28288 00) 5874498 6 WU0%
101. 4. 71 1%§ 7&% 20/ 89843, 78 057684 12 58.0%. 53

8. 9% 18/ 82 13,61 93.84 17-29 84 74'9. 7% 0/ 100 10. 72
HEOBEAMIEHFACRAS4RIERy@022°AK. 13 97. 42 12.85 88. 60
9. 156.7RM48. 141977097100 .32. 66 1877@9 10. 004.860/ 0 0.03%4
67. 8208084 67184520. 096 145C- 365163 HFOC- ZF4BHE bge(e2%) - 9
0C) %f/ofy 44. 6124370 86189 35 4. 70 101.3p 14 0% 2@/53))
13. 52198. 22 1;; &9 877@%66 6%40{§0 12. 5% £H. 39 § hof 1

80. 7 % 1/ 99 kL. 36 76. 53,01 d.% 0/

11. o%” 19 1&% -éo 0%]: 47 14. gg %1/
87. 2939 7605 10 1. 84 f0°U2 71. '
Hec- 38800 ¢/ HF 8(‘33 6 ®c4270. 1/ 49. 14 " 790861

.49 14,72 101.49 0. 0%
'HFC-365mfc/HFOC-254faE (33.6 °C)

70.1/29.9  14.72. 10149 ' 1472 10149 0.0%

90/10 1413 97.42° 1299 89.56 8.1%
909/1 1228 8467  11.89 81.98 3.2%
100/0 11.85 81.70°  11.85 81.70 0.0%
42/58 1433 98.80  12.94 89.22 9.7%
0/100 676 4661 676 4661 - 0.0%
- HFC-365mfc/HFOC-263ebERy (31.1 °C) - o |
749251 .14.68 101.22  14.68 10122  0.0%
8515  14.64 100.94 ' 14.39 199.22 1.7%
88/12 14,60 100.66 - 13.43 92.60 8.0%
89/11 14.58 10053 1264 8715  13.3%
100/0 10.87 . 74.95 . 10.87 7495  0.0%
60/40  14.60 100.66 . 14.31 98.66 2.0%
50/50 14.43 ° 99.49 . 13.13 © 90.53 9.0%
49/51. 1440 9929 . 12.93 89.15  10.2%
0/100 - 6.08 4192 . 6.08 1 41.92 0.0%
HFC-365mfc/HFOC-272fbEpy (31.7 °C)
70.7/29.3  14.71 10142  14.71 10142  0.0%
90/10 1409 9715 - 1268 8743  10.0%
100/0 1110 7653 - 11.10 76.53 0.0%
44)56 14.26 . 98.32  12.90 88.94 9.5%
- 43/57 1423 9811  12.72 . 87.70  10.6%
0/100 813 56.05 813 56.05 0.0%
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90/ 10 14.13 97.42 12.99 89.56 8.1% 99/1 12.28 84.67
11.89 81.98 3.2% 100/0 11.85 81.70 11.85 81.70 0. 0%
W@ 2005867546 33 98. 80 12.94 89.22 9. 7% 0/ 100 6. 76PEBUBI05/001506
6.76 46.61 0.0% HFC- 365nf ¢/ HFOC- 263ebE bg (311.1 0C)
74.9/25. 1 14. 6 1 . 4. 68 101 .22 0.0% 85/ 15 14. 64
%@éégﬁi?/é@%%é%@fé é?z? i4 60 100.66 13.43 92.60
8. 89,34 1 11448 1@@15@ 12. @41-787. 15 1191342 100/00%0. 87
74. 9K/60. 87 7¥ .48 0.994%0/ 40142560 100984514. 311.9% 66
2. 0%E8050 141%8299.920533. 13128353 9. 08846/ 51. W4%D
99 2fD/9@. 93 8R.46. 185294 0/ 10918708 4 189B46. 08 #41%92
0. 0% JgeC- 365 A BIFOZe232f bE g 0631. 7 0% 260. 7/ 2199%
14. 511861 . 421dé871 7500 42 04%g90/ 10 249 97.4
43 111 @5311 765 (VO%
A4/ /é.vze 94 9 ), 88. 9 85%43/ 2 4 23
‘ : 3 8 13 05 8.1 :
0,
%-B%m‘ g 3720 - 06/&2:{o
14, 7081 42 1 2 o 0/60 19282 99. AH0%y. 25
98.25 1.2% 20/ 80 13.42 92.53 12.83 88. 46 4. 4% 10/ 90
HFCr865mfgHFOC-SA7a1iEYS (B7736@) 99 11.16 76.95 11.06
766268/882% 0/ 1468 10108.225. 70146898 75.100.22 0% KNOZO
14. 40/29. 63 1%4.35 99%BE3 0. 8%4HB410 14. 08.896. 94 (L8%B8
95. Th/103% 99{41093 7. 08. 87 13,054 92.635082% 10104%

13. 30P2. 32 10389 925¢50. 0% g 365 g f E
.0C 3 4. 68 22 14 101. 0%
B o i i st
98
/ 11 9184 12.69. 87.50  4.7%
10/90 1233 8501 11.72 80.81  4.9%
1/99 11.01 7591 1090 . 7515  1.0%
0100 10.83° 7467  10.83 7467  0.0%
HFC-365mfc/HFOC-347mfcEap (37.4 °C) ~
62.3/37.7  14.69 10128 1469 - 10128  0.0%
80/20 1448 9084 . 1438 9915  0.7%
90/10 1411 . 9720  13.96 9625  1.1%
"99/1 13.56 © 9349 ~ 13.53 9320  0.2%
100/0 1348 9294 13.48 92.94  0.0%
40/60 1436 99.01 1416 97.63  1.4%
20/80 1331 9177 =~ 1267 8736  4.8%
10/90 12.31 8487 = 1168 8053  51%
199 1097 7564  10.87 7405 0.9%
0/100 1079 7439 1079 7439  0.0%
HFC-365mfc/HFOC-347mmzEpy (39.6 °C) |
87.1129 1470 10135 = .14.70 10135  0.0%
00/1 1454 10025 1453 10018  0.1%
100/0 1450 9997 . 14.50 99.97  0.0%
60/40 - 1419 97.84 ~ 1384 0542 = 25%
40/60 13.17 90.80  12.08 8315  8.4%
37/63 12.05 89.20 1170 ' 80.67  9.7%
36/64  12.88 8881 1158 7984  10.1%
0/100 769 5302  7.69 53.02  0.0%

HF C-365mfc/HFOC-356mecE2apys (50 °C) '
000  11.06 7626  11.06 7626  0.0%
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99/1 13.51 93.15 13.48 92.94 0.2% 100/ 0 13.48 92.94
13.48 92.94 0.0% 40/ 60 14.36 99.01 14.16 97.63 1.4%
WQ@W80675% 32 91.84 12.69 87.50 4.7% 10/ 90 12. 3BCBESHDAS/001506
11.72 80.81 4.9% 1/99 11.01 75. 91 10. 90 75.15 1. 0%
0/ 100 10.83 74.67 10:.83 74.67 0.0%
HEC- 368 ¢/ HFOd- 38 7nfldd&b (3714300) 6278747, 7 ud%o
101. 20/901. 69 112248 4038 80/ 201.79. 48 99882914, 38.8%. 15
0. 7%200800 14.131357. D2.03. 96 95.625 1. 198941 13.56%
93. 490180 53 93152860. 206.900/ 0 18448 92. 999.38. 48 BR94
0. 0%aHM®0 14. 56189 918.34. 16 93383 1. 49120 13 8%
91 778 2067 874y 4. % 46/ 90 1@331 84. §ply 68 80543

1% 10. 9 25. 6 87 7 0. 9% 1057

74 3% 79 7919 5 C 36 Z/ HFoc1 1§Z
(39.6 g 54 101 414, 70 ] Eg/"
99/ 1 1 4 10 14 24900, 1% 319 10d 97

14.50 99 97 0. 0% 60/ 40 14.19.97.84 13.84 95 42 2. 5%
4bIF6H363MIHEO GB56mepE 8 $31.8 °€)4% 37/ 63 12. 95 89. 29

- 11. 78.5826.67 9.146386/ 6d1.12. 88 $8631 11. 38917th 84 10U
0/ 10®071B9. 53.DR3F. 6DEH4 02 0140 97.22 1.7%
HFC- 3661f ¢/ HFC3.856 mog®6 abgd1§236 0C) 09202 11. @h7%

76. 26{0blo 06 761@@90 @214399 1113%977 08 94323 76. 076%
0. 4%4)EQ0 12. P4 . 7%70k80 1%

92.0 61 8 5 /60 6 105 4. 41489985
6. 2%?@%?50 1761§ % él(g)6 341;1:% 66 4. §§) %O/ ZOE /8
129 301 6 17 090/ 1 52 13 (g

132.86 1.3% 99/ 1 20. 16 139 00,20, 13 138..79 0. 1%
HF C-365mfc/HFOC-356mmzERy (39.6 °C)

84.3M157 1469 -101.28  14. 69 -101.28  0.0%
90/10 - - 14.67 101.15 - . 14.67 101.15  0.0%

- 99/1- ’.1'4.53‘ 100.18  14.53 100.18  0.0%
100/0 1450 99.97 -  14.50° 9097 - 0.0%

60/40 - 1435 9894 = 1420 97.91 1.0%
40/60 13.57 93.56 13.03 89.84 4.0%

20/80 1214 8370 = 11.27 77.70 7.2%
10/90° .11.06 76.26 10.35 71.36 6.4%
1199 - 977  '67.36 - 9.67 66.67 1.0%
0/100 - 961 - 66.26 . - 9.61 66.26 - 0.0%

HFC-365mfc/HFOC-365mpzEap (39.2 °C) .

C77.3/227 1469 101.28 - 14.69 101.28 0.0%"
190/10 1458 100.53  14.57 100.46 0.1%
99/1 - 1435  98.94 14.34. '08.87  0.1%
100/0 14.31 98.66 14.31 98.66 0.0%
40/60 13.93 96.04 13.62 93.91 2.2%
20/80  12.80 88.25 12.25 84.46 4.3%
10/90 11.94 8232  .11.49 79.22 3.8%
1/99 10.94 7543  10.88" 75.02 0.5%
0/100  10.82 74.60 10.82 7460 - 0.0%

HFC-365mfc/HFOC-365mcEys (38.8 °C). . /

75.2/24.8 1472 10149 = 14.72 101.49 0.0%
90/10 14.54 100.25  14.50 99.97 0.3%
99/1 14.18  97.77 14.17 97.70 0.1%
100/0 14,12 - 97.35 14.12 97.35 0.0%
40/60 13.94 - 96.11 13.56 103.49 2.7%
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100/ 0 20.23 139.48 20.23 139.48 0. 0%
HFC- 365nf ¢/ HFOC- 356necE gd (37.2 0C) 73.5/26.5 14.67
WA Bds/0aB5d4. 67 101.15 0. 0% 90/ 10 14. 35 98. 94 1HCT/DS2005/001506
97.22 1.7%99/1 13.54 93.36 13.45 92.74 0.7% 100/ 0
13.39 92.32 13.39 92.32 0.0% 40/ 60 13.79 95.08 12.76
87. 98071860 35/ 5703, £7.98. 80 12.051 83. 583.08. 0% 5.1%0
8.1 M@0 92 8.11.7755.81R19. 0% HER5365nf cTHBIC- 356hHHE
bg (39/99 0C) 8%.3015.78.172. 69 105228 14.B3.2201. 280.0%0%

90/ 1®/14067 1010.56 142681101. 16.58. 0% 9972.8%4. 53 (0.0%, 18
14 53 100. 18 0. 0% 100/0 14 50.99.97 14.50 99.97 0. 0%

o 0% 40/ 60 13 57 93, 56
H&?) %g% G?LJ“? 7 0 11. 2| 7o 7

10/ 6 76 1.36. 6 0/ 1/ 99 .

967 7103-?3106 1661 9616 1oo /°

HFC- 3 r?fc/ 2 00) 77 / 2 7 1%1%’19

101. Z90{Q 69 1b412§8 @&9@990/ 16)421 58 1088

100. £9/40 1% 9914.054. $65.88. 94 13.484 08. 892@41% 104)/1%

14. 34398566 141382098.%1600. 0% 40860 13. 981.98. 04 1RIGR

93. 910/20@% 20/ gB3L2. HR.88: 25 2625 84. 4624613% 103.0%
11.94 82.32 11. 49 79.22 3. 8% 1/ 99 10.94 75.43 10. 88

TEIERR.385 q/e, ggﬁ 82 74.60 0. 0%
HFCg |
101 ' 90/1 4

99. 97 /099/

14. 12797 35 14 00/

93. 491‘%)/90/&0/8 % 7(598 56 1&

14.28° ' '08.46 .
40/60 1331 91.77 12.07' 83.22> 9.3%
39/61 1325 9136  11.95 82.39 - 9.8%
0/100 = 809 5578  8.09 55.78°  0.0%
HFC-365mfc/HFOC-383mEBy (39.6 °C) |
87.4/12.6 1470 101.35  14.70 101.35  0.0%
95/5 14.64 10094  14.63 10087  0.1%
99/1 1454 . 100.25  14.53 100.18  0.1%
100/0 1450 99.97 1450 1 99.97 0.0%
60/40 1417 97.70  13.96 '96.25 1.5%
40/60 1329 9163 - 12.78 88.12 3.8%
20/80 12.02 82.88 ~ 11.43 78.81 4.9%
10/90 11.22 7736  10.82 74.60 3.6%
199 . 1041 7177  10.36 7143 0.5%
0100 . 10.31  71.09  10.31 71.09 0.0%
HFC-365mfc/HFOC-383mEys (39.3 °C) - |
87.212.8 ° 1470 101.35 14,70 10135  0.0%
95/5 14,59 * 100.60  14.57 10046 . 0.1%
99/1 1442 9942  14.41 199.35 0.1%
100/0 14.36  99.01 14.36 99.01 ©  0.0%
60/40 1403 9673  13.58 93.63 3.2%
40/60 12.80 88.87  11.73 ' 80.88 9.0%
37/63 12.67 87.36  11.42 78.74 9.9%
0/100 '8.59 - 59.23 8.50 59.23 0.0%

HFC-365mfc/HFOC-383mzEa (37.7 °C)
74.9/251  14.69 101.28 - 14.69 10128  0.0%
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10/90 11.77 81.15 11.25 77.57 4.4% 1/ 99 10.70 73.77

10.62 73.22 0.7% 0/ 100 10.56 72.81 10.56 72.81 0.0%
WOEGs8658f ¢/ HFOC- 374nmef E bg (39.1 0C) 86. 5/ 13. PGI/LIL2088001506

101.35 14.70 101.35 0.0% 95/5 14.56 100.39 14.52 100.1

1 0.3%99/1 14.34 98.87 14.32 98.73 0.1% 100/ 0 14.27

98. 3P0(1027 98148400. $9.89/ 40 14295 96. 898583, 48 Ip8W

4.1% 28/M55 13.18)731. ©4.67. 89 $3.698 9. 9994/3000  7.63%

52. 61100/63 52.1369. 093 FC- 36508 G2HFOC- 393 9dE bg (A.6% 8
00) ®0/9018..014.81681000422 14388 101. 262320% 907.1%

97. 7Hiad % 10 4. 2 97.3 % 6

14. 28? 8é46 10{%%596]8%9 0. 13.3 gqﬁow B3 7
83. 22, 9-23% 39/ g :

8. ogéé és 8. 0 g 5i1f / HEDL2383NEpA

(39. 87. 4% 14. 7071d1. 35 P-6%

1HF€3360mfaBFOA-2B806FRY (33.800)9. 97 14.50 99.97 0. 0%
60/ 40.6126.47 971470113106.426. 2514.78% 40/ 601142 29 JLOB3
10/ 9094/5. 22 77148810.9824 4. 60130q% 1/ 9989(7041 718 39,

10. 3616010 43 0. FPB0/ 109 49: 31 74.889 10. 381

14. 6Qi0)69- 66 11878 1Wb.dp 0.29899/ 1 14.39287. 91 dgol8
5 82. 39,9.,8% 0/
05/5 14 54 100. 94 1463 100.87 0. 1% 09/1 14 54 100. 25
12. 7898 12 3. 82490/ 8I7.82. 02 82.788 11. 48718. 81 409%
8108 09 Q0%
HFC- 3G58% ¢/ HFQG: §$3n@;d%{39 31§ )2 87. 2/ éggos 14797g%

101. .70 10735 95/ 5 14z 59 100-5G414. 5
1oo 31(21 1% 99 ?9634 12 14 41 99.35°0.1% 10%?6"
F%e’ 388m937H%c3 26 ?nn‘%k&y ? 9.9 °C)

89.9/101  14.67 10115  14.67 10115 0.0%
99/1  14.65 101.01 - 14.65 101.01 - 0.0%
100/0  14.65 101.01  14.65 101.01  0.0%
60/40. 1445 99.63 1441 99.35 - 0.3%"
40/60 1402 96.67 . 13.90 9584  0.9%
20/80 13.27 ° 9149 . 13.11 90.39  1.2%
10/90 12.75  87.91 12.62 87.01 1.0%
1/99 1216 8384 1214 83.70  0.2%
0/100 1200 8336 12.00. 83.36  0.0%
HFC-365mfc/HFOC-C345mzeEab (37.4 °C) S
- 78.7/21.3 1470 101.35  14.70° 101.35  0.0%
90/10° 1451 100.04  14.31 - 98.66 - 1.4%
901 13.67 0425 = 1355 9342 - 0.9%
100/0 1348 .92.94 = 1348 9294  0.0%
60/40° 1442 9942 = 14.03 9673 2.7%

45/55 1378  95.01 12.40 8550  10.0% .
0/100 6.95 47.92 695 .  47.92  0.0%

The results show the difference in vapor pressure between the
orig'i'nal composition and the composition remaining after 50 weight
percent has been removed is less then about 10 percent for compositions
of the present invention.. This indicates compositions of the present ’

5 invention are azeotropic or near-azeotropic. Where an azeotrope is
present, the data show composntlons of the present invention have an
initial vapor pressure hlgher than the vapor pressure of either pure
component.
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60/ 40 14.03 96.73 13.58 93.63 3.2% 40/ 60 12.89 88. 87
11.73 80.88 9.0% 37/63 12.67 87.36 11.42 78.74 9. 9%

W@LMB06B569 59. 23 8.59 59.23 0. 0% PCT/US2005/001506

10

15,

20

25

30
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HFC- 365nf ¢/ HFOC- 383nzEab (37.7 0C) 74.9/25.1 14.69
101. 28 14.69 101.28 0.0%90/ 10 14.40 99.29 14.29 98.53
0.8%99/1 13.73 94.67 13.69 94.39 0.3% 100/0 13.62
93.91 13.62 93.91 0.0% 6% 100. 04 13.39 92.32
7.7% 40/ 60 13.78 95.01 13 =#9 3.9% 20/ 80 12. 45
85.84 11.67 80. 4dip SpeerDioDevelopePit®ssie10. 97 75. 64
4.9% 1/99 10.53 72.60 10.46 72.12 0.7% 0/'100 10. 41
71.77 10.41 71.77 0.0% HFC 365nf ¢/ HFOC- 383peE bg (33. 7
0C) 73.6/ Zﬂo apa._ed zan beestinmted by making sonme fw&dem@\tal

égelé?tg)r%ﬁ 3 100 fg@e%ﬁlo?\se&@p%&gﬂta? udé- c%ﬁtgrgﬁgé%% Hpigasors.

af; 98 11. 89 8@é
1hheforgecan impeiter ifeatly impestsde eqpsisgefinedss 7. 66
52. 81 0. 0% HFC- 365nf c/ HFOC- 467m1yE bg (39.9 00
89.9/10.1 14.67 i_ 14. 67, 181 go {9 /1 14.65
101 .01 14.65 10 DT V282Y0dND 14. 65WEIONT1 14 65
1%heBsd 0. 0% 60/ 40 14.45 99.63 14.41 99.35 0. 3% 40/ 60
14.02 96. &7 84 0.9% 20/ 80 13.27 91.49 13.11
Jr 16785807

90. 39 1.2% 5 87.91 12.62 87.01 1.0% 1/ 99
12.16 83. 8= Jmaamrate of flow, %®¢s0/ 100 12. 09 83.36 12.09
83. 36 0..0% %@&%ﬁ&aﬁ&ﬁdatnﬁé ith %ﬁ‘ér(l
78.7/21.3 470101351470 01. 35 0. 0% 90/ 10

180€M), M{S31 98.66 1.4% 99/1 13.67 94.25 13.55 93. 42
0. 9% 100/@21=3ra4&|s%=éi4tnﬁraae4|8r9ﬁ 94 0.0%

- vq = tangential velomty of refngerant entering impeller, m/s
"= radius of inlet of impeller, m

Assumlng the refrlgerant enters the impeller in an essentially
radial dlrectlon the tangential component of the veloc1ty v1 = 0, therefore

- T= m*v2*r2 Equation 2

“The power reqwred at the shaft is the product of the torque and
the rotatlve speed

P =Tw Equation 3
where = |
P = power, W
w = rotative speed, rez/s

the‘refore, | | o
g ' P= Tf“w: Lm*vQ*rz*\’N , Equation 4

At low refrigerant flow rates, the tip speed of the impeller and
the tangential velocity of the refrigerant are nearly identical; therefore

rp*w = vo: Equation 15
and -
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60/ 40 14.42 99.42 14.03 96.73 2. 7% 45/55 13.78 95.01
12. 40 85.50 10.0% 0/ 100 6.95 47.92 6.95 47.92 0. 0% The

w0 e®albessehow t he difference in vapor pressur ePOBEUSI®EF001506
the original conposition and the conposition remaining
after 50 wei ght percent has been renoved is | ess then

about 10 percent Pfam*¢gtvposi tions of tHyuatioas@Ent
i nvention. This indicates conpositions of the present
invention are azeotropic or near-azeotropic. Were an

azeot r ope i Anpthesexpression fvaideal Ipowea: isthesprodantofdhe
trli’r%ﬁg ﬁlt%eéttﬂdt\%gﬁattl‘\é’tselﬁ?r‘é |caw8rld re$8Hl Pressure

han € vapor sure er puf e
5 conponent . EXAMPLE 2 Trp Speed to Develop Pressure Tip

speed can be est preappd; **?YOO‘@J?!(J)Q songqlgfigarent al
hatr onshi ps for refri geration equi pnent that use

?'rerfugal conpressors. The torque an inpeller:
ldeal I y | pparDiffetence iganhthalpyef theedbfdgerantfrof & 25tuated .

Nartort the SABRiRBopoMORERs Ja seldrtooriieRs g odRitons,

10 rlef/kggerant | eavi ng inpeller (tip speed), ms r2 =
radius of ewly %nbﬂiﬂ 'thStwo@xéresgtoﬁsﬁgﬁétcgrﬁé aYrB city

of refrigerant entéring I i-us of
itWIOé’UC@ﬁ,rrrpeller m Assumi ng the refrrgerant enters

the inpell eg: Wd ﬂnogg%ntr ally radi aIEq@ra[,@ﬁtg on, the
tangenti al %nponent of the velocity vl = 0, therefore

- T = nV2*r2 Equation 2 The power required at the shaft
15 iS the pr ddthoughEduation & ig based drt sume dlirrdamentgpeed P

prulinbfs, il odaeaMRNEY of thblisodaiir g impatey
Aand pvo\nees Agémportant way teicemparetip sppedpeédefugetamts
i mpel Ler 406 6 below shows theoretical tip speeds that are calculated
for 1 ,2,2-tr|chlorotrrﬂuoroethane (CFC-1 13) and compositions of the
20 present invention. ‘The conditions assumed for this comperison are:

* Evaporator temperature 40.0°F (4.4°C)
Condenser temperature - 110.0°F (43.3°C)
| quurd subcool temperature 10.0°F (5.5°C)
25 Return gas temperature - 75.0°F (23. 8°C)
Compressor efficiency is, 70%

These are typical condrtrons under which small turbine centrrfugal
compressors perform. '

30
TABLE 6
Refrigerant Wit% wt% B Hi Hi*0.7 | Hi*0.7 | V2 |- V2rel
- composition. |HFC- : Btu/lb | Btu/lb | KJ/Kg | m/s | to CFC-113
' 365mfc r E : :
CFC-113 1092 | 7.6 17.8 | 133.3 n/a
HFC-365mfc plus
' HFOC 2450anc[3 48.1 519 | 13.59 9.5 221 | 148.8 112%
HFOC-254cbhEBy -51.4 485 | 13.89 | 97 226 | 1504 113%

37



the tangential velocity of the refrigerant are nearly
identical; therefore r2*w = V2 Equation 5 andP =
wWortwadyBseEquat i on 6 Anot her expressi on for i deBCT/pswes/001506
is the product of the mass rate of flow and the
i sentropic work of conpression = nrH *(1 0001/ kJ)
EQG-2HebElhere ¢ = 44 dridi%el | B8t BAP pl13060 | hel 13%
FQG2RARR £ r qm78. 15l 1206k dd!4pbr 98t [t BR9 el Hjet bt | Hg%
0G-26388Efv0  sar’dat le@SdondWréi hg!OclondP3f on®e3. k) / k5%
Gr2T2ipEBre tlwdOdxpr 9 dnkp-GiqliaiOifor] 844nH196.3 | = 117%
me 2_B0G0* |H3%Fquat368n| 89-Al tihaddh| Huat i ohl28
AQs 4T mefEv8 orre 6l #ndardBift al 13:88slinBi qng2.3i | 14%yi dEe%
HEQSH347aeEwit @ B2.3t hie 37i7p [s139d| 09.6t he22.Bpeld9%h | anti2% -
HROGie4y mazEpny o187 dnt | WY 1ol 428 a0 t]i 3.2 peE@s2 pf 114%
FRQGer ant s. Tal¥0&® 6] B6I0oW $hdws 9.Fheqr @2.6cpl50t4 p  113%

&éﬁﬁsﬁ%ﬁ&&m’_ﬁwﬁl_sﬂrl ated {f or ‘
HFOE-396menEdr gt 7818 uord8ét hatd9( ICFE91 [133.9 anth1.5 114%
fl 848 pr d8@nt| #4@behtliOdn.| The cthedi | i ohid%
BShprEMNIl s 7ESdnplard2gon &-e: | B@dpgr 83.9r] 152.6 | - 114%
HA0E-3350cEY34 0./ 0 78R (14.24@) | Chhdlensl@rt teBpér ptadte] - 115%
QIR 403 0CB6ISI quitd.Ssubdddl | t1@rPper 23.Ur ©15B® PF 115%
PS03 RetEfYN  gad2i0enpdBdt Urid.565, 0@F | ( 287 8[G)54.0 116%
biROICESASOEPef 1 i| cisdrcy| 118.67 0 /ATMSes 0 ¢ PADI C85.0 | 116%
hiFdia-383mEydinder 8 clh 188al [14t75r bi0s depd.0i f1B5al | 116%
biROCe38So1zBoper f A |TRBUE | 614Ref 1 i19eér 4n24.3V At B H7%
HFOCZ383bER. 7 V2 793 rlel26donpiasiat | an.4HEC24.Bt urd58 Bt U7k
HFCG-487mntyBBLEC82.03 38611 ¢ 1830- [L 103 10282 [15BAL/7. 8115%
1BEFECR-t84emEHD 365817C |pl2as ( Blal11HFQ9 245eaf pI5148] 1 114%
51.9 13.59 9.5 22.1 148.8 112% HFOC- 254cbE bg 51.4
48.5 13.89 9.7 22.6 150.4 113%IFOC- 254ebE bg 55.4 44.6
13.99 9.8 E)EEX&B'@JQSUQ\B%YMEWME df@hé.p@?d@lt ilmle@aﬁon

9 h%v%%rp%ﬂe@&s%nﬂﬁ %oout +- 20 percent of CFC-113-and would be
effective replacements for CFC-113 with minimal compressor desngn
5" ‘changes. Most preferred composmons have tip speeds WIthln about +/-15
percent of CFC-113.

OO0~ RPTODORVN ST T OO =M

EXAMPLE3 o
Performance Data

10
Table 7 shows the performance of various refngerants
compared to CFC-1 13. The data are based on the followmg condltlons
Evaporator temperature 40.0°F (4.4°C)
'Condenser temperature 110.0°F (43.3°C)
15 Subcool temperature 10.0°F (5.5°C)
| Return gas temperature 75.0°F (23.8°C)
Compressor efficiencyis  70%

TABLE 7
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HFOC- 263ebE bg 74.9 25.1 14.39 10.1 4 153.1 115%

HFOC- 272f bE bg 70.7 29.3 15.01 10.5 24.4 156.3 117%
WOROS0@#3IehTf E bg 60.6 39.4 13.66 9.6 22.2 149. ACT/LEHN5/001506

HFOC- 347ntfE gd 61.8 38.2 13. 68 9 6 22 3 149. 2 112%
|.J|:r'Y" '247:‘#‘5 ah R’l 2 2 7 1'2" odf 3 l;Ir/IO "’ 11’)0/ ‘
HF%@e’}%ﬂmEEA@Q 87. E EEP sﬁe 2 dbﬁnéé h 1éopb aale%apacity
HF CYMpoditipn O | IBEMIE)wiviB| @si) | (RPAP RPsky) | THRE) JeMS%IB@JGrrE@EEManﬁV_V)
FOC- 356me¢E gd 73. 5 2( .5 14.09 9.1982 d9151. 5 114%
HFOSESE8my E bd 84.|3™5. 1 1#82688.0.16P-2(359" 16184148 4D 026
isbyic glasBYy yE bd 77./3 22.7 14.3 10.J0 23. 3 1%52. 6 114%
FROC286%at E 488 |P392 I | 511164 (1106 1 1923 460185841 | 125R4 | 039
HFROC23 kel Bithg 486.|55-813. 49 [14.3595161(.19.22[365/1 16B.|9 324 594 0.57
HROC-28/8uEpC E 5b¢ [82.6() 5148 (871142394 160).| 24983 §5.21 54100 BABIY 0.54
HFFOC28BENE | 5613 204 | 147, 6 34| 203 |100 3 1294, 0651654.0 | 12680 | 047
HRFOC-2880pE | gdlo § 252 | 150 § 34| 715 [10Gs 3 126 06slDH4.@ [12686 | 050
TOC-238EmY I 78D | 2439 26| 135102184 10.|55154] 8645612) 24074 051
THHOC-32%0l | [BO6 3206 | 201 4 64| B 1135 4 18, |[61H 546 | L3R5 | 041
ThHoC3dtnéERY 51.0] B[RO V. 2B [[46.1391247.133.223 6% 10| 1 2345Y0 0.41
HROC- Co40NY k2.8 378.| /4.061. 28 14801112&’ Y4320 H.8LDdosd 2IFHYG 041
anFExxhnnl b _shdws_ tihat.| con ds_of the preéesent

'g‘f\fQ on h&0é |t*P sﬂeed@ M6t7hIH5€lBéﬁ'}t 829 |8 pé?'éewt 0.38

23.

T T T T T T

T T

 l

[
dHFocEL- J- ARG, 50001 o6 erref {70t s g 75E .Zdilb,‘iﬁ SET U 0.28
(F@neLE@B/aMth ininal _conplessor desi.gn changés. Mot
pS‘é’PeEEed (6%03%6151 oh’s | Ve TS p12él|5éé3o"s \‘?H htH |aBdut | 041
1 4.0 L\ | W, Y| o
THFokyY MTI L"":!3!13‘4'15 \3'7J- 18- VTS -14’53"‘7629-” g e 1.@3 0.38
TasbheER shows tlhe perf ormapce [of various refrifgerants
g ared t ¢ 7CFQ-2271338 TS P9y HF 1E’ﬁdse§3%h4tohe222 039
f o) 4(; lﬂﬁll‘ t j O I._‘V’nh v'r\t 6 - {f\lﬂlrﬁf\ 1] \.l -
55 N AN T G A e L e O B
tQFrgn;r:iﬁLel y"aq'.é.d&'sl 5(:;‘26!3‘ r6.9l . ’;%C 14 .ou 53.3 4.0%9‘2%% h 0.39
CEfbp:’}Z‘fﬁ t Sg‘nl 'rr;‘rsg ssnsr el f "7!:1\,'”1'3" ?é 87 AEZPDE: 3 Evab 0.39
E_HFobfs mE 84 A28 1 by | B rms 126.4 E‘b/, il 25 L o038
R T LR NG ;-ﬁé A
HFOC-383mzEap | 74.9 | 25.1 | 4.0 | 28 | 178 | 122°| 146.2 | 63.4 {14.10| 23.4 0.41
HFOC-383pEBy | 73.6 | 264 | 4.6 | 32 | 20.1 | 138 | 146.0 | 63.3 |4.09| 26,5 0.46
HFOC- 899 | 101 | 3.7 | 25 | 165 | 114 | 1447 | 626 |4.09] 216 0.38
467mmyEBy.. . . e . .
HFOC- 787 | 21.3 | 41| 28 | 17.9 | 123 | 1455 | 63.1 |4.10| 23.6 0.41
6345mzEaf , 1 . R
CFsCF,SCF.CF, | 205 | 705 | 43 | 29 | 19.2 | 182 | 1349 | 57.2 |3.03| 23.8 0.42

Data show the compositions of the present invention have evaporator and
condenser pressures simill‘ar to CFC-113. Some compositions also have
higher capacity or energy efficiency (COP) than CFC-113.
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conposition 365nfc w% B (Psia) JkPal (Psia) (kPa)
Tenp Tenp (Btu/mn) (kW IEl i CFC-113 2.7 19 12.8 88
WAS®s066% 1 4. 18 14.8 0.26 365nfc DI US (B): HEBCHREBOH®DIS06
ab 48.1 51.9 3.6 25 16.9 116 152.2 66.8 4.14 22.2 0. 39
HFOC- 254cbE bg 51.4 48.5 5.8 40 24.3 167 149.2 65.1
4.10 32.6 0.57 HFOC- 254ebBLAINGS) 4 44.6 5.4 37 23.0
What168.149,3, 652 4.10 30.7 0.54 HFOC-254f aE 70.1 29. 9
AS¢laipedis s 140 149.1 65.1 4.1 1 27.0 0.47 HFOC- 263ebE
bd. 74. 9 25. A EfilgFanbar Beatdgarisier fié Sompbsiipn2RNBpIsi5g

E‘fﬁ% Sigepttiofhfaty andaoioahio Sobted b ybyo

5 1g6ngiatindof1.7 4.06 23.4 0.41 HFOC-347ncfEy d 61.8

38.2 410d|ﬁ@orb8néthé)é41114§22teﬁ'éﬂ§orﬂ>e%r?é3 4 0,41 HFOC
62,3 37

06 23.3 0.41
347nf c@éﬂU%P@,ﬁth@Wg 1%%9‘3@’3*}”‘2@91’63"# 115 145.3 62.9
4.09 2j. lfQLowrr@ﬂVd}aw-E he-thhidpoetitan@; 50. 0 2.5 17 12.9
89 145, 7 cE2 abgd HFOC- 73.5
26.5 4111 gé%‘f’e&%@‘&’?‘iiﬂﬁﬁ%ﬁ% 0.41 356mecE
10 gd HFOQ- dﬁhldBom’éﬂﬁ))@)ﬂ ZB-tliﬂDGfoeﬂﬁln]%S 3 62.9 4.09
21.8 0 3826169117
145. 7 3'“&0’@9%9}3%1*?365%@“&%&#‘ BEOC- 365ntE gd
75. 2 24,Bdilugreg-tiifluaromethaxyetoane;, 7 4.09 22.4 0.39
HFOC- 3§4dmf§roh9etﬁ6 111315r|fﬁj&oéﬁlah@ 9 117 146.0 63.3
40925 gp{: _3’74%? % 0 18.0 3.8 26 17.1
118 145-BeBiy-11 gp2-3etraflypra hﬁﬁ@c 383nE bg 87.4 12.6
15 3d7 26 2iethold/5t 1462 4etBDrdethahe?1. 9 0. 38 HFOC- 383nE
gd 87. 63.5 4.10 22.1 0. 39
HFOC- 353@@8@“&28&’ %? ﬁ.ﬂﬁi‘;g;%@&l 8 122 146.2 63.4
4.10 22- memmw-ﬂrtaatrﬁmp@tbwes 6 26.4 4.6 32 20.1 138
146. 0 89.9 10.1 3.7 25 16.5
114 14%%5%@)%91448'9&5@ @6@%467WE by HFOC- 78.7
21. 3 4.111-ddlupro-@-methoxysthangs. 1 4. 10 23.6 0.41 c345nzE
0 gb9gFgS@E‘Ew:ﬁizé"eﬁta’&ﬂ»o%@(@,é-tﬁﬂa&olaﬂa&y;&ﬂaA& 9 57.2
1 ’ﬁ-oxybls(1 2,2 2-tetrafluoro)ethane
2- (dlﬂuoromethoxy) -1,1,1,3,3,3-hexafluoropropane; .
3- (dlfluoromethoxy) -1,1,1,2,2,3- ~hexafluoropropane;
1,1,1,2,2,3,3- heptaﬂuoro-3 methoxypropane
25 1,1,3,3 tetraﬂuoro 1- (trlﬂuoromethoxy)propane
1 -(2,2- dlﬂuoroethoxy) -1,1,2,2 2—pentafluoroethane‘;
3~(difluoromethoxy)-1,1,1 ,2,’2'-pentafluoropropane;
1,1 ,2,2-tetrafluoro-3—(trif|uoromethpxy)propane;
1,1,1 ,3,3,3-hexaﬂuoro-2-(ﬂuoromethqu)propane;
30 1-(2,2,2-trifluoroethoxy)-1,1,2,2-tetrafluoroethane;
1,1,2-trifluoro- 1—methoxy-2 (tnﬂuoromethoxy)ethane
1,1,1,2,3,3-hexafluorc-3- methoxypropane
1,1,1,3,3,3-hexafluoro-2-methoxypropane;
1,1,2,2,3,3-hexafluoro-3-methoxypropane;
35 1-(1,1-diflucroethoxy)-1,1,2,2-tetrafluoroethane;
3-(difluoromethoxy)-1,1,2,2-tetrafluoropropane;
2-(dif|uoromefhoxy)—1 ,1,1-trifluoropropane;
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Data show t he conpositions of the present invention
have evaporator and condenser pressures simlar to

WEEB5047356 Some conpositions al so have hi gher cBQpEUB1095/001506
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or energy efficiency (COP) than CFC-1 13. CLAIM'S) What
is claimed is : 1. Arefrigerant or heat transfer
fluid tdppag-penaficomped-insethgxypropane;

1,1,1, 3, f fl th | ect ed
fromi emé?”}jé LA EE: . i loromethoxy-1

, 2, 21-teél‘n¢>@f- Béeﬁaﬂ@rogmnﬁ! uor onet hoxy- 1
1,2 di fl th 1
3 1 ﬂﬂhéfdlﬂ gmaﬁanel (difl uoronet hoxy) -

uor oe

,32 2 'HéfH{Oé‘P'IQG%‘ihQXEch@Fﬁoxyet hane; 10
di f § Yor-affRiche8dnethoxgpropanief | uor oet hane;

FRpke Rstobveiean ARy et hane:

| trtioowa- h@@-rifluctodthanes 1 uor oet hane;
hg X%‘{ %g;&@oﬁ%ﬁtﬁ]ﬁ&foﬁ‘ 1 993 DaBkatidorobtHBRY RS Yarte;

i 1,21

- di f 1 tds bRed, adwaﬂuqmcﬁ{w%afmnﬁgﬂwxmrﬁ@an@xy 1

l, -tH t ﬁq%

1 éct* rgg,ﬂgr@g %éﬁé [ uor o rret hoxyet hane; 20
§ efh ‘b’éﬁi‘ dn 1 det % s q@aﬂuqoprqpqr\%r oet hoxy) et hane;

?z;dzh@(;lg h121 2,3 3theixafiorop r@aﬁtdaaple

exaf | uor opr opane;
fﬁtg géttﬁ&%i)/;‘ ‘fPe“ldXi’)pfbgaé ®hexaf | uor ogr ogane;
3:6thBx\84 HepLatetrafluaroproparieoxy pr opane; 25
9, { f th
% et p Bl Gobisl biiBgRgE, o) propane:
di f 2%3&1:@5H’!ﬁl@flugf0tqtrqh3@@fuﬁ@hﬁaﬂI uor opr opane;
g,-3-&#1[1afd-uqfrﬁn%rdrhétr{yl)aﬁé@ﬁat hoxy) pr opane;
t

""_"QC_I—\'

~

1
, 1
-(d
-(d
, 1,
, 1
-(
-(
, 1,
, 1 , - hexaf'l uor o- 2- (fl'uor onet hoxy) pr opane; 30
-(

2-trifluoroethoxy)-1 ,1,2,2-tetrafl uoroet hane;
rifluoro-1-nethoxy-2- (trlfluororrethoxy)ethane
2,

: é\ r%fr?@q?gﬁﬁtgl uo%tgra?sﬁ%tfm@égﬁ\gﬁgﬁgn suitable for use in
rdfngemt@na}rrmp(wndmmmn@appatatueypmnhanm () centnfugal
compressor, or (i) multl-stage centrnfugal compressor, or (i) a smgle
slab/smgle pass heat exchanger, said composition comprising,1,1,1,3,3-
pentaﬂuorobutane and-a fluoroether selected from the group consisting of;
1-difluoromethoxy-1,1,2, 2 -tetrafluoroethane;
2-difluoromethoxy-1,1,1,2~ tetrafluoroethane,
- 1-(difluoromethoxy)-1,1,2-trifluoroethane;
11,1 ,2,2-pentafl'uoro-2-me{hoxyethane;
1-(difluoromethoxy)-1,2,2-trifluoroethane;
2-f|uor6methoxy-1 ,1,1,2-tetrafluoroethane; -
1,1-difluoro-2-trifluoromethoxyethane;
2-difluoromethoxy-1,1,1-trifluoroethane;
: 1-methoXy—1 .1,2,2-tetrafluoroethane;
- 2-methoxy-1,1,1,2-tetrafluoroethane;.
1-difluorom{ethoxy—?,2-diﬂuoroethane;
2-methoxy-1,1,2-trifluoroethane;

2,2

1,
[

[

1,
3
]

2,
1
2-
1,

1
1,
1,
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w@2qodioé1ssor onet hoxy)-1 , 1, 1-trifl uoropropane; PCT/US2005/001506
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35 1-(1,1-difluoroethoxy)-1 ,1,2,2-tetrafl uoroet hane;
3-(difluoronethoxy)-1 ,1,2,2-tetrafl uoropropane;

1,1,1, 2, 2-pent af | uor o- 3- net hoxypr opane; 2-ethoxy-1
1,1,2-tetrafl uoroet hane; 1-ethoxy-1
1, 2, 22tmemv<y+ﬂoi,ddnﬂaumethar(et;ri f 1 uor omet hoxy) pr opane;

% w Qyuusroozgnémggam%pgngne

1- ﬂrm Reuopentaflyetarg @%ﬁ&fh@rogﬂ@m@tbaue
1P Jobt bn@(et Qfm-tetlafﬂuoh Rtifarse:3- hept af | uoro-3- (1

|
i traf uor,oet hox

g 'ﬂyoFRﬁQQ h%{]g 1y -?5 gg‘ﬁ)ﬂaﬂ%@@(@%&% :propane;

85(dﬁ|uoﬂori:eﬂ\0?( )3131 hem, afHexeﬂoomme 3- et hoxy-1

1

,1

él ‘gZﬁzegg}efl%]g ggg-ﬁrggtﬂowprosggg Xy-

'1 z,,a,sftetraﬂuomeimﬂuosqm@mom)pmp@est hoxy- 1
1157 "é??%?ﬁ&%?%%%&; +22§2ﬁe"*af'%feewaee

| 5- hexaf(mﬁlapmreeﬂwyhﬂ 3 4i2-4pantafiuoropropane;

2, 3- di fil1upparefrafitibicl S 4eHABRIRthbRY yprahe: 2. A

refrlgra heat trapsfer fl onp03|t|on
sui tab?é ?»é 3Oé§@)ﬁa UP@FET( lé?rameghm@f%p%man@ond. tioni ng
appar atyg,xlifyorogthioixy)-¢ g2 Litbtralioroetiames sor, or

e

conposll i1, 62,% 3rhexafuap-3-mathox@rspapent af | uor obut ane
and a f,lwrgq;agh% 3ﬁﬁbﬁpé§qetébgﬁ5fbp roup consi sting
ra

of ; 1-dif bromat 1 uor oet hane;
2-di f1 hdrdred ﬁda@cailuom 3-méthexyRiPPaBeoet hane:
i (1 dll fhy f?ngng@%%méy)h 22t2-tétfag§2r”ogﬁééchaﬁé
b B R ALk 0 2 T e NS PG e
i f1 I goﬂlc(dEMbmethox?z) -1,121téflucabpropanes hane;
| u
2 di 11 ok B ﬁsb{#f@o‘ﬁ%‘%ﬂ?ﬁ%%@ﬁ%&ehane
1- met hdsethaxyt1 2, 2 2tetraflidroethmstehane; 2- met hoxy- 1
J 1,1, 2at
1-difl Eoeﬁﬁ‘?ﬂ I1u,oQ Q%QQgﬁ?ﬁoggr}ageefhane

1- (trlfluorome hoxy)propane

1,1,1-trifluoro-2- ethoxyethane

1,1 1-trlﬂuoro-3-methoxypropane

1,1 1-tr|fluoro-2 methoxypropane

1-ethoxy-1 ,2,2-tr|fluoroethane,

1,1,1 ,2,2,3,3-heptaf|uoro-3-(1 2,2 ,2-tetrafluoroethoxy)propane;
1,1,1 ,2,3,3-he$<aﬂuoro-3—(pentaﬂuoroethoxy)propane; |
‘ 2-ethoxy-1 1,1 ,2,3,3,3-heptafluorbpropane;
3-ethoxy-1,1,1,2,2,3,3-heptafluoropropane;
- 2-ethoxy-1, 1 1,3,3,3- hexaﬂuoropropane

1-(1,1,2 2-tetraﬂuoroethoxy)propane

3-etthy -1,1,2,2- tetrafluoropropane

2-(1,1 ,2,2-tetréf|uprdethoxy)propane;
2,2,3,4,5,5-hexafluorotetrahydrofuran;and
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2-met hoxy-1 ,1,2-trifl uoroethane; 2- met hoxy-1
,1,1-trifluoroethane; 1,1-difluoro-2-nethoxyethane;

WA 20506735@- pent af | uoro-2-(2, 2, 2-trifl uor oet hoxRgBURRNE)01506

1,1 -oxybis(1l ,2,2,2-tetrafl uoro)et hane;

2-(di fluoronethoxy)-1 , 1,1, 3,3, 3-hexaf | uor opr opane;
-(dif2 a{dtﬂnm‘olffbﬁyﬂudromthylm)@taqmexaf | uor opr opane;
1

1

b

I—‘(JJ

, 1,2, 2 3, 3- hept af | uor o- 3- net hoxypr opane;

e S

'oXY) - 1 , 1,1, 2, 2- pent af | uor opr opane;
,abctuet‘lrtnfabnmt 693Ne|ght ;ﬁemenbtr,dt hﬁ)&pemtaﬂanmbutane and

3
>
A BB AR IR,
H
1,
2

RS !

ft“lﬂUtD anet - met hoxy- 2- (tri f 1 uor onet hoxy) et hane:
, 2, 3, 3- hexaf | uor o- 3- net hoxypr opane;
3, 3,,3- hexaf | ugr o- 2- met hoxypr g
EZPM@Q'&%@%@Q% pﬁﬁg pentaﬂuorobutane

, lartl Sbogt PRt Eboot 82 wélgﬁt Betdetnlt athethoxgiare2-
tI Oflonetﬂoxij/;-l 1,2 tetrafl uoropropane; -
P -1 ,1,1-trifluoropropane;

2, 2- pent af | uor o- 3- net hoxypr opane; 2-ethoxy-1

} % gagcﬁ{t é‘d&i‘?%ﬁwght %erz%EHPT 113 3 ngeﬂtaﬂus)z%obutane and
a

PNWRRRRPRRER

ratf l uoroethan

qut| ldecatmub DR YSightpereent 2- methoxy-1,1,1;

fil&dethahieTet hoxypr opane;
i f ['uor o- 2- et hoxypr opane;

1
1-
, 1-t
hoxy-1, 2, 2-tri fl uoroet hane;
1
, 1
h

<o
T o8

dut 3 23tohatoiut BB wisight3pdrtent 1,1,1,3,3-pentafluorobutane

&b
ISR ?ﬁ%&i“’i%%@ﬁﬁ%?qensﬂodet'tt%rmeﬁh%%ﬁ@

odifluaroethanez, 3, 3, 3- hept af | uor opr opane; 3- et hoxy- 1
2,2, 3, 3- hept af | uoropropane 2- et hoxy-1
3,3 3- hexaf | uor opr opan
. 18lout 50koratiug 38@/@96&9@)@3%%@1 33-penigilyorobutane
%a

Acehbadt @fo%’ddmfﬂ@ﬁuelg)ht percent 2-methoxy-1,1,2-

, t r.af l.uoroet hox r opane;
]trlﬁttoroe ane; prop

’2

N 2 2 NPT PR R

“about 44 to about 90 weight percent 1,1,1,3,3- pentaﬂuorobutane
and about 10 to about 56 welght percent 1,1-difluoro-2-
methoxyethane;

about 1 to about 99 weight percent 1,1 1,3,3- pentafluorobutane and .
about 1to about 99 weight percent 1- (2 2-difluoroethoxy)-1,1,2,2, 2-
-pentafluoroethane;

about 1 to about 99 weight percent 1,1,1,3, 3- pentaﬂuorobutane and

about 1 to about 99 weight percent 3- (dlﬂuoromethoxy) 1, 1 1,2,2-
pentafluoropropane;
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2,2,3,4,5, 5-hexafl uorotetrahydrofuran;
and2, 3-di fl uoro-4-(trifluoronethyl)oxetane. 3. An

W@2@e06T3pé C Or near-azeotropi ¢ conposition sel BCT/E/2005/001506

fromthe group consisting of: about 1 to about 99
wei ght percent 1,1,1, 3, 3-pentafl uorobutane and about 1
t o abahowd tashyut 9Peveight parcedt 1)1ubBd@vpentafiyprabutdneand

trifl L@rogﬁtme% Lﬁl@@q@erg é@rc@ pyY %? t}ﬁéﬁﬁ‘ém@?rcem

1,1,1 penta ugro 0 about 82
wei ght(tif biocemethoxyepmerpei, 1, 2, 2- tetrafl uor oet hane;
about 1 to about 83 wei ght per cent

1,1,1, flu but d 7 t b 99

oo it B S BEN A o nER  o Ht Rebakuf

ibglﬂl &l alpowtbbtd alSuHG3 Wblghmpgaﬁgﬁ 1t1 11 3t3 ,3- lLexatflugréo-Z
ane and abou o abou

wei ght(ﬁBgrogﬁ%bggy)g’%‘?aﬁbﬁ‘onet hoxy- 2, 2- di fl uoroet hane;

about 50 to about 88 wei ght percent

L1 1, 3hctiR etBteﬂféde@@Qpé’igﬁfiﬁer%gHt ?99#;3 geﬁeﬂaee%ht%%u?nd

|ght per cent ane,
44 t o abswtlitl tg@hpéqt@ﬂtwejghtg@eqcenﬂ 1,2-trifluoro-1- methoxy—2-

1,1,1,¢ &if@mp@mbg-fd%tﬁgﬁéane and about 10 to about 56

wei ght percent 1 di fI uor o- 2- nmet hoxyet hane; about 1
to about 99 weight percent 1,1,1, 3, 3-pentafl uorobutane

and akabdut B5tto ablout 09eeight gérbentet ,den8,3-pentafluorobutane

Soo2 it AR B85 whichy Pefier T Y, 79 yarost hanes o

1,1,1, matkwrxypmaln@mobut ane and about 1 to about 99
wei ght percent 3-(difluoronethoxy)-1,1,1, 2, 2-
pent af | uor opr opane; about. 1 to about 99 wei ght percent

1, 1, 1,abostt Jdprakiout 80 oweighheersant HAcL8, &p@maﬂu@rsnbugeme and

wei ghtamﬁﬁ qeptabbut 08, weibRt paickHPY a;83,3,3-hexafluoro-2-
(trifluoronmet hox pr opane; about 37 'to about 99 wei ght

per cerPCYIOXYRIOPEERant af | uor obut ane and about 1 to
about 63 wei ght percent 1,1,1, 3,3, 3-hexafl uoro-2~

(1 o g RSO eBH o 9, Ioba BN lane ana

about a®ulditgrabaqu O9eveight perzent 2(diflvomethory)abAyt-2-
(triflg &%B&%ﬁ?a hane; about 35 to about 99 wei ght
per centﬁ'i 1 pent af | uor obut ane

about 1 to about 99 weight percent 1,1,1.3, 3- pentafluorobutane and

about 1 to about 99 weight percent 11,1,2 2—pentafluoro 3- |
methoxypropane;’

about 45 to about 99 weight percent 1,1,1,3,3- pentafluorobutane ‘
and 1 to about 55 werght percent 2-ethoxy-1,1,1,2-
tetrafluoroethane; ‘

about 39 to about 99 weight percent 1,1,1,3,3- pentaﬂuorobutane

and about 1 to about 61 welght percent 1-ethoxy-1,1,2,2-
tetrafluoroethane;
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and about 1 to about 65 wei ght percent
1,1,1, 2,3, 3- hexaf | uoro- 3- net hoxypropane; about 1 to

wW@bwmaneB9% wei ght percent 1,1, 1, 3. 3- pent af | uor oPC/ES05/001506

and about 1 to about 99 wei ght percent
1,1,1, 3,3, 3-hexaf | uoro-2- mnet hox progane; about 1 to
about abpguiditgrabopt9? weight pereent B gediBapenisfiepiobutane and

and a _
37T BRSRLL 0RLeSS RN Dt 2 eheyystene:

to about 99 wei ght percent 1,1, 1,3, 3-pent af|l uor obut ane
and abeut 876 aibetJQQ Qg rﬁm:erﬁte’f ¢ens 3-pentaﬂuorobutane

L B WGBSR B o L
and 1fmethalayjpmpaﬁev\m ght percent 2-ethoxy-1 ,1,1, 2-‘

L SR S OB P ol roBE U
wei ghtabestt aémabpubeﬁmqrgtlt percent2t,1ttetriflprendr oet hane;
about n;l, {dxpbephn89 wei ght percent

1,1,1, 3, 3- pent fI uor obut ane and about 1 to about 99
wei ght percent 1,1,1-trifluoro-2-ethoxyet hane; about

37 to aou598 a\beugm wesgietasdrcent 1,1,1,3,3-pentafluorobutane

s ol R 4B G B R aplols L ©°

about thfluaroatiwme; 99 wei ght per cent
1,1,1, 3, 3-pent af | uor obut ane and about 1 to about 99

wei ght percent 1,1, 1-trifluoro-2- nethoxypropane;
about aboutd tg@@@pt 6& w@g@pergambﬂﬁ 3,3- pentafluorobutane and

1,1, 1.ghobt Bgﬂb%fbbupt %@W}%r@éﬁt 2R@MExyH 101, 2BogIB- 55

wei ght ent -ethoxy=1 ,2,2- trifluoroethane; about
1ot o DR SHORERBRE: 3 cent
1,1,1, 3, 3-pent af | uor obut ane and about 99 to about 1

hept aftiu astb sBeft S8 Npidnmaredar’t.d: CaguenigiygropHiane
per cerandialiqut, 13l;033hmth155fwcmghbbeﬂt0&ne2éhdlﬂabmjlé- 1to
abont (ﬁﬁluwérgﬁfqypgﬁ%% 2, 3-di fl uoro-4-

(trifluorone oxetane. An azeotropic corrp05| tion
sel ected fromthe group consisting of: 48.1 weight

RET Celpn ézéatilap?c %oﬁ@@bﬂr’bh%élﬂé& %’@ﬁ‘n el 15)1:1 potRisting of:

percent 1-(difl uoronmethoxy)- trlf?uoroethane
havi ng a ; ‘ :
48.1 weight perCent 1,1,1,3 3—pentafluorobutane and 51.9

weight percent1 (drfluoromethoxy) 1,1 ,2-trifluoroethane having a
vapor pressure of about 14 7 psia (101 kPa) ata temperature of
about 39.4 °C; ‘

51.4 weight percent 1,1,1,3,3- pentaﬂuorobutane and 48.6
weight percent 1-methoxy-1,1,2,2-tetrafluoroethane having a vapor
pressure of about 14.7 psia (101 kPa) at avtempe'ratere of about
28.3 °C;

55.4 weight percent 1,1,1,3,3- pentaﬂuorobutane and 44.6
weight percent 2-methoxy-1,1, 1,2-tetrafluoroethane havrng a vapor
pressure of about 14.7 psia (101 kPa) at a temperature of about
29.9 °C; ~
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vapor pressure of about 14.7 psia (101 kPa) at a
tenperature of about 39.4 0C, 51.4 wei ght percent

wa2506B3583- pent af | uor obut ane and 48. 6 wei ght pRCTES1005/001506

1-met hoxy-1 ,1,2,2-tetrafl uoroet hane having a vapor

pressure of_ about 14.7 psia (101 kPa) at a tenperature
of about 29®B1uEighmercant hht!, Herraniafluorobutane and 29.9

2. ot hagnbpeeht E%mﬁ*sﬂéﬁ‘@g‘*. ARt vapor
presslf @X%Hre:ﬂ]i‘abpum.ﬁj paip Z?‘é E&a)@%‘ t%Pﬁ%(t!é'??p@f%Q%}te

of ab@8.628;9 0C; 70.1 wei ght percent

1,1,1, 3, 3- af l.uor obut 529, i ght. p:

a1 uor oni RSB SR farosatarniatiyBhl R A3Eh.7
pr essweigbf persent 1,143-trifasirapropane hBsingea vapoepessataiofe
f ab ; : i f ‘ o
1, 171 oyt a7 Oeip (101 0T 99 10ABERANN: of about 28.8.00;
1, 1, 3- t ri f 17469 yyeigifprrcaall,id 3 3weniaflyoreby aid 25.1

] ¥ OpH ) :
28? gt c\),,‘élzélig@t4 @ééﬂcénﬁ 2 etnBRy- 121, 2arifiSSTeB RN 1favihg akRtor

ght ,
1,1, 1,@?@%&@%9@&%%&35525%hHPQB?tl? Mg atatuee efeahout
2;21;;%1‘;%“ 165£t rl4f|7uo;_oet ?ane ng ngt i vagorer re
gf about 317_3?8(\5\6@!%13@%‘0&@% ‘Bp]tﬂ%éﬁ%eerﬁ%ﬂuorogu%an and" 517’0
%, % é_,v%ighbpema‘ ft 0 @-difluoeopeopane R3ving weiayiolr ppessxget%f
, o-dl I u
T 7" SR (487 BRRTTOTREA 3 URBBfafsPiidda 86
70. 7 wei ght’(héweiaht percent B13.p8rerfailiuprobutenscanthd®.3
e ng Ot pORRE 111 diflioft 2 INOhOR/EIRERE REVROT O8ber,
e " hehsuneas dbonk doesia 4107 Kbe) Ak mnaraie oAt

1,1, 1,3}.3°@ent af | uor obut ane and 39.4 wei ght percent

ravin o | itD6 SRiORrdns 158 dOh KPRl e 4

‘at a twesipbt pergest $F(2 difitiodetioxyi1, 652, 82peintpftuqreethane

3 ( ah‘ﬁyﬁ}%ﬁ%ﬁéwﬁﬁ%???5@5962’3?%' o ™
havi ndegespiore pf aBeulr & .8r'Cabout 14.7 psia (101 kPa)
at a tenpergf gipeight pliedht 81,133 8perfigfitbriBlitiNe AR 382!
1.1, 1’.\,\%@%{0 ggrtb%fn{ gP(&ﬁlB’%Egmngfhg)Qy - ,1',1,2,2—penfaﬂuoropropané
‘having a vapor pressure of about 14.7»pysia (101 kPa) at a
temperature of about 37.3 °C; | | |
| 62.3 weight percent 1,1 ,1 ,3,3-pentafluorobutane and 37.7
weight percent 1,1 ,2,2-tetrafluoro-3-(trifluoromethoxy)prop'ane &
~ having a vapor pressure of about 14.7 psia (101 kPa) at a
temperature of about 37.4 °C;. | ’
87.1 weight percent 1,1,1,3,3-pentafluorobutane and 12.9
weight bercent 1,1,1,3,3,3-hexafluoro-2-(fluoromethoxy)propane
having a vapor pressure of about 14.7 psia (101 kPa) at a
temperature of about 39.6 °C; |
73.5 weight percent 1,1,1,3,3-pentafluorobutane and 26.5

weight percent 1,1,1,2,3,3-hexafluoro-3-methoxypropane having a
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wei ght percent
1,1,2,2-tetrafluoro-3-(trifl uoromethoxy)propane havi ng

W@ 2008067155 essur e of about 14.7 psia (101 kPa)PeEr/Us2005/001506

tenperature of about 37.4 0C, 87.1 weight percent

1,1,1, 3, 3-pent af but ane and 12. 9 wei ght percent
T 1 RO BT RSU GPEUD T4 ok 6 KBRY 3R iashmeroRipiafg
a vaposbdguteysarg; of about- 14.7 psia (101 kPa) at a
tenperature aho 39. 6 t p rcent
e o e o ah oRe R Tt e SRR R Bl 157
1,1,1, \He(ghspememI1mﬂ,@SB#mwupm-ﬁmemohwnpgneMWrga
Pt C o bV} prafiie of andubTa deld b §TRPaPb: £ 1diBBIBhTE 6t

1,1, 1, 3@t 9 81 uor obut ane and 15. 7 wei ght percent
1,1,1,3,3, 37‘7‘SXﬁérbHPﬁé}‘canﬂ?t1th>ﬁoé€ﬁséﬂﬁor%\ﬁté&

pressur f about era?ure ~

of abo‘U?'ggf»}P%r%t 27(¢|flgromgﬂpxy};ﬂ C1911-[tr|ﬂuoropropane having a

1,1,1 \%p'brrm@éﬁfréldﬁlebbut g pEidl (A2 KPaRhioh terRS&RENTE of

2- (dlfluor baxy)-1 ,1,1- trlfluoropropane havi ng a
vapor . oé“gg{é% @f about 14 7 psia (101 kPa) at a

t enper at ur e/ vedight p&eeat 0,1 Ba—ﬁemaﬂgbrtobpmneearm 24, 8
1,1,1, hP Bicaht YO o 3R afl‘lﬂgrc?é He o 8?\591 a
111 ntaf | ubr o-3- ?1 ane R @r
pr essu\r‘ﬁp%ﬂ)fgﬁiﬁﬂﬁﬁ of abpupi4 £ r{smi (kg&lj’ahat etar@w@tlaemfe
gf 1320%603@%888 ng uS?ogurAgl " perlgegt I ght percent

2- et hoxy~ 1p§é1 if" Vzeleléttr?%rﬁﬁn‘gf del. aéﬁweemra WQtha\P@p@ﬂd 13.5
p][ esg uwveighf p erb;gnt 2Xethdxyps|1a1,Ritetrakferoetiiar® KRG Baldpoe

abo
o é’egg’%anfﬁ%igéﬁuwﬁgl‘”%%E’rfé 85b empamatys ehahout

1-et ho3@/fl ?C; 1, 2, 2-t et raf | uor oet hane havi ng a vapor

~pressure OfB%Q%lg@f%cgﬁf 1 11§ ]3 éejrﬂ%lﬂ%roﬂu{a‘?fg’ﬂcﬂ 8'0°

f about 38
2 1a1 \Eelghbemcent m@tb@m—&ﬂ& artetr@ﬂuwoeﬂramhq)em@emapor

1,1,1-4 Ghdu ,eaqg.jm
of abg{f ;élgégjfpa ae??%yfggmgtkbg\/tb g%grrngte th?gr o(? about
8

39.6 2. wei-ght ‘percent -
1,1,1, 3, 3- rfemarérgmwuémnmane ﬂﬁer&aﬂ@mr@bma@@fw‘IZG

111 \R,é.gH Hglrc%nl?’ 1 nie{ -tr%}/o?’o&gefpr%x{}éaﬂ{\ haV| %pa vapor
pressure of about 14.7 psia (1 01 kPa)ata temperature of about
39.6 °C;

87 2 weight percent 1,1,1,3,3- pentaﬂuorobutane and 12.8

~ weight percent 1,1,1-trifluoro-3- -methoxypropane having a vapor
pressure of about 14.7 psia (101 kPa) at a temperature of about
39.3 °C;

74.9 weight percent 1,1,1,3,3-pentafluorobutane and 25.1
welght percent 1,1,1-trifluoro-2-methoxypropane having a vapor
pressure of about 14. 7 psia (101 kPa) at a temperature of about
37.7 °C; ’

73.6 welght percent 1,1,1,3 ,3-pentafluorobutane and 26.4
weight percent 1-ethoxy-1,2,2-trifluoroethane having a vapor
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pressure of about 14.7 psia (101 kPa) at a tenperature
of about 39.3 0C, 74.9 wei ght percent

wa2506B3583- pent af | uor obut ane and 25.1 wei ght pRCTES1005/001506
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1,1,1-trifl uoro-2-nethoxypropane having a vapor
pressure of about 14 7 psia 8101 kPa) at a tenperature
of aboBfesgyrerobaboutslde’ weiag 01 k&teg &ta temperature of about
1,1,1,833%-qent af | uorobut ane and 26. 4 wei ght per cent
apor pressure

1-et hoxy-1 2-trifluoro a havi n
e noxy- 1 86 hublat bipenba LS SRR SR
33. 7 Owgigh® p%rmtﬂﬂéthmv-deml 2,3,3,3- heptaﬂuoropropane havmg a

3 ot ol rasl ' S 10 80 A U500 e Rl o

vapor pb@ﬁs?.ﬁ9°6f aabout 14.7 psia (101 kPa) at a

11T 5 5. LB ARREH pettellt 17,1, 3 pditafiy BN PBRGR's
2, 3-di Wﬁlﬁb\tt oercent 2, 3-difloiosordt( tryﬂuyomreaﬁwé)ouataneqwm@por
pr essuyghdy %)rég% df”abBqum@' ;5319%1 @Pﬁﬁ’af"ét étérﬁBBF‘e{tEﬁté%fe

of about 3 . A process for produci
refri g%l?%H |‘?gn ai d process conprising evapor ating the
conposition of claiml, 2, 3, or 4, in the vicinity

ab b dth f d d
R RN T N S e
pr ocesevetpmphmgth&gcmmpomtm nfclaime 1¢ @nP o ir @i, anthaf vicihity of a

and t nEeRf e ool ol fheteatof CorfiehBing jalq EopfiRifen.

met hod of using the conpositions of claiml1, 2, 3, or

46. fOVAfbf?@éeésrf@P%)f’@dum hQat”@éﬂa oEé’é@&bﬁubﬂQm condensing
eat, source to

transf rr|n sa DSItIO

heat s‘i sl""l%n QEE%% iy ?og Bfﬁclr‘aﬂhﬁ\‘ﬂc'n\‘tbpf ﬁé’%Ody {0 be
conpr i lseatgdaandi #rabafteecvddoratingps il compositigent dye

sel ected fromthe group consisting of naphthalim des,
peryl enes, coumarins, anthracenes, phenanthracenes,

xant hehenethodiafmmgwmeammquﬁnnmmmeme&,3 or 4, for heat

f1 uor eggedsas. sazd‘eﬁ‘le‘i!@d é@ﬁw'ﬁ??ﬁg‘ﬁar@%rﬂ %%lcfegmgosmgn from

conbi nati ons t OSI

3, or aheat seiweede@healising. at Ieast one ul tra-viol et

fI uorescent dye sel ect ed fromthe group consisting of
marins, .anthracenes,

pht | i mdes, cﬁag 8H
enan & 88'&9@@' t 1, fuftheremprising at least one'ultra-
nap ht hdaleb flberessent diymselecmurfmm dies gvaip &@r$6|§ltingsaﬁ d

dye, aﬁ‘é’wﬁﬂé‘%l&%&' Bga,lér{g%f 88umar|ns anthracenes
phenanthracenes, xanthenes, thloxanthenes, naphthoxanthenes,
fluoresceins, and derivatives of said dye and combinations thereof.

9. The composition of claim 2, 3, or 4 further comprising at least one
ultra-violet fluorescent dye selected from the group consisting of
naphthalimides, perylenes, coumarins, anthracenes,

- phenanthracenes, xanthenes, thioxanthenes, naphthoxanthenes,
fluoresceins, derivatives of said dye, and combinations thereof.

10. The corhposition of claim 8, further comprising at least one
solubilizing agent selected from the group consisting of
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10. The conposition of claim8, further conprising at
| east one solubilizing agent selected fromthe group

waeoensioetsscig of hydr ocar bons, di net hyl et her, PCT/US2005/001506

pol yoxyal kyl ene gl ycol ethers, am des, ketones
nitriles, ch|orocarbons, esters, Iactones

et her $1vd WBPP%&'%\@(W@H Aflyoxyelkylaneg 9'V%r§§%¢'¥§anes
and Wraemee@ két@né@frmrm @hlorasskbdak Ubdtbisz I|ertﬁo@<g>eréryar e

ot L S AR R e e and 1oL SATROSbEIGReS! ] FiEre

t he grtbe pefugamrﬁtann@odxﬁbllmt)\g pgbybatyaahmythersenm Mmﬂpound
ethers represented by the fornula R1[(OR2)xOR3]y,
wherein: x is an integer from1l to 3; y is an integer
f¥lom 1Theocampeitior of elaénot 1y wheseintaait sgluhilizing agent is

al i ph%tén%tsa%ﬂ@ﬂ{eb@%up%n%@nﬁ hgving 1 to 6 carbon

atons and y bondi n sel ected from

al i phad)i dvthfy@@a/ﬂw @M60|r9$BPE§aﬂe§r¢ﬁ§&ﬂt% by thedormuwas
carbon atRlfgn RB@ORé] S@herdikdk fsfeﬂ’mlﬂit}é@épﬁ@mA &ng; v is an

o2 bl S e e SRS e

- sel ect ed hHydsotaraod rbghdatsdm\,mgmta@l czabsn atords @hdnei n

e o Por R SAETE BRtERe T SEIRLE BBl
units; b)raélﬁadmbaweglfr@matt@& wboh@tcfrﬁma iBesgacteFrm®
and cycl hatu&‘%%ll& oczﬁ%oﬁnﬂd |1 €

nde endentl el e rom a at c an

Ihydr gcar H’&ﬁY"%/%g gj 8t It'%asf?n@aqfti%%%’ E?TB'S

andbat Wgsﬁ]eéteﬂ fmfm)@aidl lwdtrra@bmah rbawarsg ahd Whdieindsdia

carbon ato s sel ec

o oca, iRl e Rals fsn bRIEEHS weiahs f from

at ons; araboutdi08ita muaammmmes anitssl ecul ar vvel ght
f f

et ondd raiesTapseneptl itk 9\”’6‘%@%’*‘ Al oo

and R2 arl® Cﬁli\é(&hhemmrwsal b & andi ard pﬁgpeadently

al i cycl i fsb@é@tearfadm %M&ﬁéki@éﬁ’@ﬁhéﬁﬂb ﬁ%ﬁ)claﬂydmﬁadué&@ 1

to 12 carbon a g erein sald t ones have
ha

mol ecul arnawng Py t@r N BLOrps tafdAdnestans aiQypatic
Mass uni t@adicdl havhglﬂcﬁ‘ﬁ eriepresabbadtdnst Reis sulattedl from

o o o1 R BE Pybrpce e B OR BURR G LA BERDAS

car bon atatoms; and witerem said amides havé asnblecelaaweight of

ol ecu erd iy 30016 BL8PSHS Rt nabeti 00 atom

mass units; e) orocarbons represe "he for
RCI X, q,)helfegones represented by the formula R COR wherein R

R? are independently selected from aliphatic, alicyclic and aryl
hydrocarbon radicals having from 1 to 12 carbon atoms, and
wherein said ketones have a molecular weight of from abQut 70
to about 300 atomic mass units;

d) nitriles represented by the formula R'CN, wherein R'is
selected from aliphatic, alicyclic or aryl hydrocarbon radicals
having from 5 to 12 carbon atoms, and wherein said nitriles
have a molecular weight of from about 90 to about 200 atomic
mass units; '
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wo easid7ss®© 12 car bon at ons;

selected fromthe integers 1 or 2; Ris selected from
al i phatic and alicyclic hydrocarbon radicals having

chl orocar bons have a nol ecul ar wei ght of from about

100 t o, about atom c nass unjts et hers |
repr e%nﬁggwﬁﬂ}a psfepresealadie f\??/ﬁ%?“'@ ﬁelwhqem' X 18
sel ect ed delaviedfriohm fhmdhte@@rmrorrzam @é@leb@w ﬂﬂ@ﬂfdl@ﬂbﬁ

2 b d f
hydr ocar 0 FsC ke uiReyhel Tefurnelng FuiOR 1 gaon
and wher etomsaand ahgreiatdaid shibenoarbons havalaamolasiuddrt

f f
1. 1, 1011 e S 2eBBe o 19 3pBLEAG oA HBLhImid)

CF3RL/) Wl@themrepseM@Ewm faymtdaﬁomu,mmfam R'is
alicycli Cse'né/ é@%h@?%lh o%ﬁ m@wléwswa@mgansmmg

about 15 c on ato uor. oet he

r epr esent@& %a¥QW'éS’ E‘Cﬁ’iﬁlha%éy(@ioﬁa@ﬁ S
sel ected rfadi@m@lha\mﬁ@frbm alfzd 4adarl§m1: btomby @ eaidbein said aryl

di I t 51 t 1
od o2 iR MBS ReloRt BF G BeSEISE R, hSPis0
and [D] = eﬂbﬁﬁblﬁa@su@d& OR/ LR L <R5R6R7T M R K4
R5 [B R
| ndEep] Ejg']ﬁg 1[1':)£|r|fle ﬂatﬂ{dﬁefs'?bﬁ]i%e ey %h??@rmula CF3R?,
br anched,WhsH @-m B, lsO$ei9@t|enéror§ailgla%ttceandrad!cmﬂgahmra@@r@on |
hydr ocar %Huc@%dha‘«ﬁhgfroﬁﬂébém ARSI B8 cHRidINatonss: f rom

bout ,10Q t t,, 300 at t
corer 3 P dpiBa et gl B g At e Rbkacr

wher ei n Rihereth R issaected frmdéiphatic ard etitpdid hydrocarbon

and aryi- A EEing FOH A bRty bRl S @ and

nol ecy) arlaoﬁenghremfesen’@m tabstoict@e@st[B] aléduand §0]:at oni ¢
mass units.12. A nethod for using the conposition of
claim 10, saig method conprising: ‘i nt roduci ng t he
conposition,ifito a conpregsioff refrigeraio
condi ti ongk Rg appar at us b i, ssol vi nglth
ul travi ol &l '

COFrpOSltI o), ‘2
R3 R5R6

Bl B T (=)

“wherein, R through Rs are independently selected from
hydrogen, linear, branched, cyclic, bicyciic, saturated and
unsaturated hydrocérbyl radicals; and the molecular Weight is
from about 100 to about 300,atowmic mass units; and -

k) esters represented by the general formula R'CO.R?, wherein

R"and R?are independently selected from linear and cyclic,
saturated and unsaturated, alkyl and aryl radicals; and wherein
said esters have a molecular weight of from about 80 to about
550 atomic mass units. '
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the sol ubilizing agent, and introducing the
conbi nation into said conpression refrigeration or air

wa@ owdiosiseni ng apparatus or (ii), conbining sol BGI/UB2050P1506

agent and and UV flurorescent dye and introducing said

conblnatl tg refrigeration or. air condition
alfpar at us mﬁgaﬂrﬁ%@smaﬁw GeMARSItiQR @f slaiAB AP, %alﬁlﬁg?@ﬁ)d

fddmhp“i'asn m%rdmkh@thbctfommmrt e 8 PBPRsTESsih Affrigératioh
5 ?m?wﬁné%ﬁﬁﬁsﬂ% & BY OB Ine Dirgvideh guorescent

‘ piywndhegraﬁmgefanbmpnmdsntmm ofchezd itrdnafgp fudd urs theapresence of

F}F\S‘é ﬂlﬂg&irﬁb ﬁyéﬁta?téxgléﬁrﬁ iﬁ@fhed(?&"ﬁﬁwaﬂgnsiﬂ{quald sai
amﬁwr@sa@n refrigesatinn ﬁbalr @ﬂndélon@gtap@acm@ﬁ tngmombmmg

Cdo%tm.zﬁngra géht %ﬁ@'aﬁdrlw 'ﬂgfbré%g?ft b%d ihtdodRic ?&ﬁ&éuﬁg

refr ton evaporatin Sal 03|t|on

|
t?\‘%? '@)fnt‘&" bagrationsyr ai r&a'%agﬁﬁeaeaweqontammg

Q‘@ shinandier Hestarmasgétfiga; or (i ) producing heat by
condensing said conposition in the vicinity of the

body to be heated and thereafter evaporation said
¢3nposi t i Amethbd fahesing tips somiposition of ckeim &,ordi0 ihGa

rﬁfﬂ%ﬁsﬁ)ﬂ'@ rig%Igl%r?RF Q?rcgﬁbltﬁﬁﬂg eldgfza\%ﬁu%r s%%g{n\ﬁhhod L
scmmpmsﬁ@g ﬁECPVi@'ﬂQkﬁaIld Q@mppﬁltlﬂnﬁ@ saktappasatus; and provisiing a
Huitablehebis f@lodl@t@étlﬁg Qé‘ldeon%cﬁéIﬂBn?’at SRk pBiNtef in the

roduci ng heat or refrigeration in a
rvéggﬁ%@t a?ﬁé%p@rataﬁr condi ti onai ng apparatus enpl oyi ng
a multi-stage centrifugal conpressor.18. The nethod of

17 i id | ti-st t I .
et AR Sl i AT Lt o

method comprising:

(i) producing refrigeration by evaporating said composition
in the vicinity of a body to be cooled and thereafter
condensing said composition; or

(i)  producing heat by condensing said composition in the
vicinity of the body to be heated and thereafter
evaporation said composition.

15. The composition of claim 1, or 10 further comprising a thermal
stabilizer or odor masking agent.

16. The composition of cléim 15 wherein said thermal stabilizer is
nitromethane. |

17. A method of using the composition of claim 3, said method

comprising, producing heat or refrigeration in a refrigeration or air
conditionaing apparatus employing a multi-stage centrifugal compressor.
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18. The method of claim 17 wherein said multi-stage centrifugal
compressor is a two-stage centrifugal compressor. ‘
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