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Field of the Invention. 15 The present invention
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uppd9a2®4useful in processes for,
pr oduci ng refrl geration or heat or as heat transfer
fluids. 2. | *25 The
refrigerati orr . 1g for the past
flew bieldridle ertioRd repl acement refrigerants for the
ozone depheepriesant nwbdztimaélbme tota (iR Bpenafitardbaate

*b%ﬂ{g%ip&%f #?ﬁthlﬁl@ ?(ﬁ/o%éé 3 eaﬁ. E}jﬁgﬁ%ﬂ be l,?.‘ﬂ’%lflopl sed out as

r ot oc S tion for
Ay Lfséfﬂeirﬁ'élsﬁf FOWP%QP&'&O@HH@%S €45t PR fluoroe ther.

dramthver, thegirezaat: inventioh réstek jacdcmmqsmons aitzbie foHEE)in
rr@fn%bn%ﬁﬁﬁé‘ﬁcﬁaw—&ﬂatﬂﬁ\“fg 'a‘EEaréﬁ‘aE %h%%gﬁ’@té:‘cerﬂﬁ%al 134a

TS0 T oA Posions Al 6 Prasas i eios oy Bk st o

by neaeazeutmmmm nabye bhod alrewspfmhmq:)rmﬂssmfor prodeging t  of
trBfig M&ﬂ&ﬁ &%ea?érgé&%‘e%tz trafsedria@s, envi ronment al

regu ‘ations may ultimtely cause global 35 'phase out
of certain HFCrefrigerants. Currently, the autonobile
iZadusPescriptien ofRalaled ABgul ations rel ating to gl obal

war i ng. Ties figeritioh MAuseS tidsaRea Wofking/for thel gasiiefi |

ek 18 bt i’eﬁ%ﬁ?? gﬂﬁﬁ@%ﬁf?““? b anGCcon

ghisrrefluorasarkions (Gfis and avdfﬂ@ﬁorpﬁ@rom%Wdeng) being

- ghasebouiak iacBsulef vy MeitreabPotdcdl. tTiee srcnguhmrlrms be,

rFt[zllrnﬁeran‘c producers has been the commercialization of

“hydrofliorocarbon (HFC) reéfrigerants. 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 ultlmately cause global
‘phase out of certain HFC refrigerants. Currently, the automobile industry
is facing regulations relating to giobal warming potential for refrigerants

~used in mobile air-conditioning. Therefore, there is a gfeat current need
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broadly applied in the future, an even greater need
wll be felt for refrigerants that can be used in al
areas of the refrigeration and air 5 conditioning
industry. Currently proposed replacenent refrigerants
for HFC=134a i ncl ude. HFC- 152a, pure hydrocarbons such
as butane or propane, or "natural" refrigerants such
as CO2 or ammoni a. Many of these suggested

repl acenents are toxic; flammable, and/or have | ow

etB@deﬁMfyﬁ‘fefw Féfﬁﬁb?é(nts Min Taeed 8loBal W&mn@ |So%érﬁi§Ffbthﬁ§ are

S ol P PR, e o bbptons pmbie” "

crapdy applieesn reduiea@ntaven greaterreat wl hehtett fosr ovi de

Ueirigeintschat 861 198 USEdiif 8ll hRaBREthel BRiIgHRNBMES Qf- | ow or
z(%rn&hg&lg ?ncﬂﬁﬁzet' on potential and’l ower gI obal

oten as comnpar ed to current

ref r| ger kifrenthamppRsed IRmpgRmet quﬁﬁemmmliﬁd'lfﬁ% a
finclsde HBDetE2a, plﬁreﬂﬁdrbﬁarﬂbﬁwﬂsl.dﬂhs&)m@fefdr%p’éﬁé @ heat

ts

%%ﬁ?‘%ﬁ'@fgﬁeﬂ%ﬁ% %éf%}ﬂlf\ﬁ uor o€ gr fl\g %‘% Li'ct{geated 20
rpglﬁgqrﬂ@tﬁ =T x@o rg@ ngfar have low energy efiiciency.
1leréfbmonewmitbmmyveh dte aorﬁatamlyrb@ﬁigwmuglett hane;
2 di 1 uorggy j[aee%ﬁﬂelprés&ﬂrﬁiehﬁd 1496 g%bia@fh%vea

di fl ororre or.Q Ml 1,

2re lgﬁrélﬁ %CP]’F]B%‘%] ox%@%ﬁ@iw@ﬂgﬂs fhat Erowde unigue
C@’ldfefctelﬂeﬂmrheﬁt)tbe denagr@istof low arorene binealepletion
?Aédﬁ@lraﬁl@b%?(yloﬁal%a%n%g&)%iérﬁéﬂ HERIAES current

fbgj %uoro 2-trifluoromet hoxyet hane;
PHP0ST omet hoxy=1, 1, 1-tri f 1 uor oet hane;
1-met hoxy- 1, 1, 2, 2- tetrafluoroethane 30
EF M ARY: QF  THE I LEQ

1-dif |IN9W@3T%%B&£Ym8reZS slroﬁfld'ée raof%trrg@%t or heat transfer fluid
2=met hoxy-1,1, 2-trifl uoroet hane

'Qawgpﬁgg@cqmgnslnq ikl et g@@tﬁgy@'obut@nqaad a fluoroether selected
Tﬁl{ml%é &JMHQ%M o 3 f th ) et hane;
uor oet hox
5 'ﬂé&ﬂé@&?}gﬁ%é slrdnordahind: 0" 05! (d i1l

oronﬂ?:*'tj Breygmathaxyi1, 31L2f9tfﬁﬂ’-&(%ﬁth@ﬂ%ropropan e; 2
(1d|1f {diduorictoxy)-t,1,2difucfodthandiexaf | uor opr opane;
OXYypr opane;
U 1723 &pmem.dl.hag {rBxetItdOXy Pr op

u
3-
1,
1, uoronet hoxy) propari e;

1-( dsﬂuoromethoxy) 1,2,2-trifluoroethane;

2~ﬂuoromethoxy “1,1,1,2 tetraﬂuoroethane

1,1-difluoro- 2-tnﬂuorcmethoxyethane
' 2-d|ﬂuoromethoxy-1 1 1-tnﬂuoroethane

1-methoxy-1,1,2, 2-tetraﬂuoroethane

2-methoxy-1,1,1 2-tetraﬂuoroethane

1-d |ﬂuoromethoxy-2 2-diflucroethane;

2:methoxy-1,1 2—tnﬂuoroethane

‘2-methoxy-1,1,1-trifluoroethane;

1 1—dlﬂuoro»z-methoxyethane

1,1,1,2 2—-pentaﬂuoro-2-(2 2,2- -trifluoroethoxy)ethane;

1,1 ~oxyb|s(1 2,2 2-tetrafluoro)ethane;

2-(diﬂuoromethoxy)-1 A, ,3,3,_3-hexafluoropropane;
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2, 2- pent af | uor oet hane; 5
pent af | uor 6pr opane;
’
r

2,2-d ifluoroethoxy)-1,1
di fl uoronet hoxy)-1,1,1, 2,
-tetrafluoro-3-(trifl onet hoxy) propari e;
3, 3- hexaf | uoro- 2-(f onmet hoxy) pr opane;
rifluoroethoxy)-1,1,2,2-tetrafl uoroet hane;
| uor o- 1- met hoxy-2-(trifl uoronet hoxy) et hane;
, 3, 3- hexaf | uor o- 3- net hoxypr opane;

3- hexaf | uor o- 2- met hoxypropane; 1;1, 2,2, 3;

OTmﬂ&tiﬂﬁPm*ﬂmm%maﬂuoropropfalne;- A

- t .

?‘119” 2 2% REpeo- ‘]‘E‘J"Bf’iyég‘%ﬁ?ﬁor opr opane: 15
u%l?’ ?Fé?tﬂHBB&/ (trilui’ml“ hOMRIBPHIH opane:;

1 -2{22-qbﬁudr adthay)-0,1 2, 212 pleotafiporopthare;
Q%Miﬂ&@r@m%tho%{)t'ﬂ F!@fi HéWt c!?@;ﬁ@pane

y uor.pet hane;
s e SRS 0ane:
, 131151 313%h©caﬂu@t)ﬁc(ﬂmmﬂ‘@xy)propane
, 14 1(12 szzl-wmn&aémaﬁ)h o, Eft@@éﬂﬁ@roethane

;hw Sl R engopaper,
, 3, 31 Heb2a3- fa@qeﬂuqommﬂhtzwqmcaf | uor oet hoxy) pr opane
25 1,1,1,3,3,3-hexafluoro-2:methoxypropane;

1,1, 1 th h
b L 13 s PR dn ORI A e gy Pr oPane:
3- et h?»@ Adifitiopdehoxysi é%&lraﬂweﬁfampane

2- et hax(gtifldorbmbiHdxg), 131, B,enafrdaﬂmm:pomne 1-(1

1, 2, 2ot t :
3- et 2)%81?16&%1%9;;3 eh?g%‘%fg{g% arie:

> (1.1 R N AR

2,2, 32«Et|m>@—1h‘e)t,2f-tbtmﬂuotoethsabydr of u ran; and

2, 3- dﬂfémt%q flz(zttétfréfuero@%heyl )oxetane. 35 3 In a
secon re is provided a refrigerant or heat

trans?éﬁﬁﬁ?rﬁmt%%%ﬁf‘?'on suitable for use in
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-1 ef ri Y bdriflvorosd-ethoxyethane] ti oni ng appar at us enpl oyi ng

(i) cqaqtﬂrfﬁgg,@Lg_mgﬁ,ﬁ,w et onf or lal r conditioning
(Y Fan E&ga‘%ms&ﬁ% Gb Conscessor o0 a
si ngl 'é-etMW-HA%Eﬁg‘IUQl‘qQﬁ@Seheat exchanger, said
Conpogjt1 QE,S@@H@ﬁtﬁﬁloﬂ%-h Q,zla-i’eta%ﬂumah@iﬁ pepatyit ane
and. &y il £9505 BEhucE SBbAn A OSSR raaup cons! st ng
2-ethoxy-1,1,1,2,3,3,3- heptaﬂuoropropane .
' 3-ethoxy-1 A1 ,2,2,3,3-heptaﬂuoropropane,
" 2-ethoxy-1 ,i,1_,3,3,3-hexaﬂuoropropane; :
1-(1,1,2,2-tetrafluoroethoxy)propane; -
3-etﬁoxy—1 N ,2.2—tetraﬂu0roproparie‘;
2-(1,1,2,2-tetrafluoroethoxy)propane; .-
2,2,3,4,5,5-hexafluorotetrahydrofuran;and
2,3-difluoro-4-(trifluoromethyt)oxetane.-



or omet hoxy- 1, 2-tetrafl ubroet hane;
2-tetrafl uoroet hane;
, 2-trdl uor oet hane;
me

t hoxyet hane;

u 1,
uor onet hoxy-1, 1,
| uor onet hoxy) -1

Q==

i f

f

[

1, 2, 2- pent af | uor o-

I fl uoronet hoxy)-1, 2,2-trifluoroethane;
uor onet hoxy-1, 1, 1, 2=t etr af |l uor oet hane;
-d
0

II\JI—‘_!AI\)

|
|
f
f

—a-

i fluoro-2-trifluoromethoxyethane; 2-d
romet hoxy- 111, 1-tri fl uor oet hane;

-met hoxy-1, 1, 2, 2-tetraf | uor oet hane;

-met hoxy-1,1, 1, 2-tetrafl uoroet hane;

-di fl UQ{E%B%B e& , 1Rl iid ;Lr @@g&ant or heat transfer fluid composition

ne uor oet a ne;
ﬁlég{aﬂ 8@5 uie T rqfngqr@tpp ngbgqrﬁgm@ng apparatus employing (i) centrifugal
ﬂefnyefaition o0 ai? comifitning amm empioymg (i) centrifugal

r ox t hane;

"*Pf33%> “’zé“%ﬁ"“%‘ %r%ﬂroéﬁé{%%%? BE(i) 4Gl
faf?ﬁ'rl 8 hgREheR ygh: angqr. 3aid composiionusamisisingr b aded-
pejltaiﬂuumbﬂtmb lmod w)fiudrobthbr Seidcted fremahé JRUPROASISRR) of;

L1 faiichorishERiel budkafiRRifie) Pr opane:
,1 §H$§Iraf uor onet-hoxy) pr opane;

?ﬁb& Ea@K@P@ﬁ%Ehtafluoroethane 10

d|fHddﬂmmmﬂﬂbm@}ﬂtzimmmm&mammtafIuoropropane

-t eyriaf by ) )
’e r1§w:m§§gfﬂo%§§mwr%°ﬁé¥hﬁi;’?;‘r”ﬁpane

@?@&tetrafluoroethane
22tﬂupfdmethoxy-1 1,1,2-tetrafluoroethans; -

mea:mmsaz&rnmo&drﬁém&zyefﬁh@oxy) et hane; 15

R R ERE T A

2iﬂﬁbmﬁﬁkaQMﬁﬁmﬁwmvmhmwmypropane

| f DURSRODNIN )2 blkathicRockndrt. T af | uor oet hahe;

f t et raf |l uor opro ane; 20
fﬁW“ngilﬁ%@fezyz Fufudophy pane

uoro P?ﬂuoropropane
4@£b@ﬁ$bfBd@ﬁ@ﬁgmﬁmﬁhoxypropane
oxy 1,1,1,2-tetrafl uoroet hane;
oxy-1,1,2,2-tetrafl uor6ethan e; 1
Iuoronethoxy)prepane 25 1; 1;
| uor o- 2- et hoxyet hane;
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1,1, 1-tri luoro-3.nethpxypropane; - 1,1,
1-trifluoro-2-nmethoxypropane; 1-etho4-1,2,2-trifl
uor oet hane; 1,1.,1, 2,2, 3,

3- hept afl uoro-3-(1, 2, 2, 2-tetraf | uor oet hoxy) pr opane;
30

1,1,1, 2,3, 3- hexaf | uor o- 3- ( pent af | uor oet hoxy) pr opane;
2-ethoxy-1,1,1, 2, 3, 3, 3- hept af | uor opr opane;
3-ethoxy-1,1,1, 2,2, 3, 3- heptafluooopropane;

2- et hoxy- | yor opr opane;

1-(1, 1)é %h%gih$4§n@x%% y) propane; 35

3- et hoxyt-dif @r%zﬂn%tbt”ﬁyﬂhﬁﬁér opr opane;

2-(1,1 121,.22amwmumnﬁammlamm&gethane;

2,2, 3, 415@@1)&31( I(%J%%h@grgéﬁﬁ}éﬁrpfur an; and 3b

23d|ff foxetane. In a third
5 aspect 2 (H'ﬁ'é‘?r@mie ox¥old d ek, aﬁemﬂpﬁ]ﬂaﬁe-or
" near - ai%e(drﬂumrpmﬂ'nmm)m;rltz,zm-hs&dxfmoto@ﬁbp%h@m the group

con3|s | f Wei ght per cent
H1§2933ﬁﬁ?uor E; tane %&E}Hp @%ut 1gto gbout 99
WGI ght ﬂ g%‘i"" 'ioro‘(d UGEHWE?W Wang; 1, 2-
“trifl ddResliffvarethappi 2iB2-pentabuarbetishepei ght percent
10. ;b(l)utlgs (&ﬂmﬂ@mb@é@w@@ﬁemﬁ%@@aﬁeﬂut 21 to
tetraf ﬁi}\é%%tt'ﬁ‘gﬁ %@%’ij}"‘%‘ XX N85 i ght per cent
1,1,1, 31&%)%ﬁtmwammr@at(ﬂmremathoxy)pmpm 17 to about 99
wei ght tgppatuco . ,gw Ap datfafloibbirbié alf | uor oet hane;
thi

about ent

01,1, 1, §%gﬂﬂ@c¥}8 oro uo Wa %"Qﬁtpa'le’t o about 58
15 yei ght T4 g%‘ﬁt %ﬁwoﬂﬂ’"@dﬁ@h@tmmﬂ% 2- " di f 1 uor oet hane;
20 abodf, 153)3 Beheabitutiro-39neRogbtopaas.cent

1,1,1, t About 12 to about 50
wei ght $§%?§§ H%%é rﬁg%&q&ngﬂb%P” f 1 uor oet hahe; 25
about X2 96‘%86’@!"%@'%@9@1{3 tratiiqregthane;

1,1,1, &(tﬁﬂlpmmheﬂqunohﬂmemﬂuar@r@jmm 10 to . about

20 56 wei gjm %'ﬁ&%’ﬂé”% g&ﬁﬂu@ﬂfp?op%nemt hoxyet hane; about
Ito abgl,f ng ﬁ]
1, 1, 1, 31d9eREAPMRSPoHISHAYPIORANS: 30 about 1 to about
99 wei @-Bthopyeﬁde’ht-tetﬂlﬁoraeﬁhaﬁé uor oet hoxy) -1, 1, 2, 2, 2-
pent af ﬁJé%S?yeﬁ h@?—tetraﬂuoroethane
, 1 (tnﬂucromemoxy)propane
25 B 1-tnﬂuoro-2—ethoxyethane
- 1,1 +1-trifluoro-3-methoxypropane; -
1,1 1-tr:ﬂuoro~2-methoxypropane
-ethoxy-1 2 2—tnfluoroethane
1,1,1.2,2,3, 3- heptaﬂuoro-S-(1 2,2,2- tetraﬂuoroemoxy)propane
.'_30 1,11 2 3 3—hexaﬂuoro—3 (pentaﬂuorcethoxy)propane
'2-ethoxy-1 1,1,23,3 3—heptaﬂuoropropane
3 ethoxy~1 1,1,2,2, 3 3-heptaﬂuoropropane
: 2-ethoxy'i ‘I 1,3,3,3- hexaﬂuoropropane .
. 1-(1,1,2 2—tetraﬂuoroethoxy)propane
35 3—ethoxy-1 1,2 2-tetraﬂuoropropane
2-(1,1,2,2-tetrafluoroethoxy)propane;
2.2,3,4,5,5-hexafluorotetrahydrofuran;and
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about 1 to about 99 wei ght percent

1,1,1, 3, 3-pent af | uorobut ane and about Ito about

99. wei ght percent 3-(di fluoronet hoxy)-1,1,1, 2,2- 35
peht af | uor opr opane; 3c about | to about 99 wei ght
percent 1,1, 1, 3, 3-pentafl uorobutane and about 1 to
about 99 weight percent 1,1,2,2-tetrafl uoro-3-
(trifluoromethoxy)propane; 6 about 37 to about 99

wei ght percent 1,1,1, 3, 3-pentafl uorobutane and about

l1toa el nt .1,1,1, 3,3, 3-hexaf |l uoro- 2-
(fl uor%%ue{“ﬁgoj p¢ H%rﬂgl W@B’ﬁﬁ’ta'l ‘to about 99 weight
ercentn 4 f

bbout 99 &%ﬂdj&s ok, PRI BIYbAEAPIN BRCARE o ol Honchid
(F?WP?%W% Biiag©UPAopsstiBot 0 about 99.

5 vvel g ht abpetriclerbodtob, vae@wt peRRnt 2k UDs DGR oL R ARPut

10

15

1, t rcent

3, 3- he%g@motrgo%bgﬁg%éﬁ‘?@ﬁﬁgwmi@ﬂ‘@jmfgﬁtgﬂ’mﬂ +% about
99. wefprosihaeent 1,1, 1, 3, 3- pent af | uor obut ane and
about *! to about 99 wei ght Percent 1,1, 1;

gbguf’ gg‘ﬁ%q bt 79 %[d“‘fmf”fﬂg‘a@q APatRB bR
and. 1?p ghoub B2 wetgh ﬁé"cgh‘t -methoxy-1,1,2,2- :

percentetlaﬂ!t\im]‘oémarm'orret hoxy)-1,1, 1-. triffl uor opr opane;
25 about A to.about 99 wei ght percent 1, 1;

1333 flugegtan and - about- 1 to_about 99. -
wer gt S0 0 AR5 B4 B Bgen i T ppasinuorobutans and
"I net 8RaHbAB Bamkout S@)waighuﬁementahmthoﬁﬁ‘i vief. gtht  per cent
1,1, 1, ®3fmposiabdeiaor obutane  30: and | to about 55

wei ght percent 2-ethoxy-1,1,1,2- tetrafl uoroethane;

20

25

30

35

about 39 to about 99 wei ght percent
1,1,1,8 %dﬁam abqu 89 wighbperceaird! ABdupertafiuwratintane 61

vei ghf amiaisent tda@ddnexmighlﬁarc%nﬁﬁdmﬁér_bﬁufekﬁ&@%hane

t percent

3d abo out 99 weig
1,1,1, gm%drpen?ﬁé)l uor obut ane and about 1 to about 99

wei ght percent 1,1,1-trifluoro-2-ethoxyethane; about
37 to alwtt0 Wabwvmt 88 veidBf &0kt 1, 1 1 33 pentafluorobutane

1 1gﬁt§“‘§?CS'E?QEJ%%&P%?{&EBP%%" RSk oo

friftuoroeth ane;

about 44 to about 90 weight percent 1 1,14,3,3- pentaﬂuorobutane
_ and about 10 to, about 56 welght percent 1,1-difluoro-2- '
‘ ‘methoxyethane

. about 1 fo about- 99 welght percent 1 1,13 3-pentaﬂuorobutane and .

about 1 to about 99 weight percent 1-(2 2-d1ﬂuoroethoxy) -1,1,2,2 2-
‘ pentaﬂueroethane

about 1 t6 about 99 welght percent 1,1,1,3,3- pentaﬂuorobutane and
about 1 to about 99 welght percent 3- (dlfluoromethoxy)—1 1 1,2,2-
' pentafluoropropane. :

3c
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about 1 to:about 99 wei ght percent

1,1",1, 3, 3-pent af |l uorobut ane and about 1 to about 99
wei ght percent 1,1,1-trifluoro-2 methoxypropane; 10
about 45 to about 91 wei ght percent, 1,1,1,;

3, 3-pent af | uor obut ane .and about 9to about 55 wei ght
percent 1-ethoxy-1,2,2 trifluoroethane; 15 -about 1
to about 99 wei ght percent 1j,1, 8, 3-peht af l uoro but ane
and about 99 to about.| weight percent

2. et hattudt t dhofit do ﬁr%a@ht Bkt LS I ARRNS b (A% BRPY

45 to abo

1,1, 3, 5o ﬂﬁ{oangq\ﬁgbﬁwgp hléem%1ér?d2"éﬁitﬁjﬂ0fp-&~o about 55
wei ght(trrﬂewomethcmymmbahbuoro 4- :
(trifluoronethyl)oxetane. In a fourth aspect, there is

or oup SOHET GBS aReen, Lt g Speriatirotutare.

1, 3, 3-gndmbat Liorakiout Gheeightthefceht 9,1, & 8 GHiexpiuctent

1- (di i(fidodeiemBiy) ? popanet, 1, 2-trifluoroethane having a
vapor pressure Of about 14 7. psia (101 kPa)at a

tenperature of about 39.4 0C, 51.4 weight percent
1, 1, 1 2bou Hiemabanut 9% welaht paresnbhd, 14%B3-penbuavebythne and
per cermbodt- Tetdbonysdlwdight phrdet 1, Al MMGREI0RABRoRAYI NY a

vapor g ut 14.7 psia (1.01 kPa at a .
terrper(g?%c?éﬁ%{h%x@&hgﬁg'% 3 C 55.4 wei ght per cent

1,1,1, 3, 3-pent af | uorobut ane and 44.6 wei ght percent
2. et Iabagtezs ta aboat-A9eteightipementet, ha -BanbiibrébuaRor - 35

P ©5 bene aBbua08 ol s’ @%‘@88%%%5«3 38R RRRS! 1 U e
T PR '

993886 70. 1. wei ght per cent
1,1,1, 3, 3-pentaf |l uor obut ane and 29. 9 wei ght

perceebednctbfalbeer G4 Rnee, '1f3131 hhans.daving a
e e ks e W S R O

wei ghmﬁéh%ﬂbmatle.l 3, 3-pent af | uor obut'ane and 9.7
Wi ght percent 1,1,3-trifl uoropropane havi ng a vapor

pressy f -14. 7 psia Pa) at a

tenper U&Se 8@0”“ I glgp%irent i(‘?é %@?gg‘ﬁﬂ”%@?%@?ﬁaﬂd
1, 1about-1deabant M@wmmn%wifﬁﬁrdnethoxy) 1, 1 1-
tnﬂuoropmpane

'about 1 to.about 99 welght percent 1, 1,13 3~pentaﬂuorobutane and
about 10 about 99 ‘welght- percent 11,1, V2 2—pentaﬂuoro-3— j
'methoxypropane :

_about 4510 about 99 weight percent 1.1, 1 3 3-pentaﬂuorobutane '
and 1 fo about 55 welght percent 2-ethoxy-1,1,1,2-
tetrafluorosthane;

about 39 to about 98 weight percent 1,1,1,3,3-pentafluorobutane
and about 1 to about 61 werght percent 1-ethoxy—1 1,2,2-"
tetraﬂuoroethane '



wei ght percent 2-nethoxy-1;1,2-trifluoroethane having
a vapor 10 pressure of about. 14.7 psia (101 kPa) at
a tenperature of about 73.0 wei ght percent

1,1, 1,3, 3-pentafl uorobutane and 27.0 wei ght percent.
1, 3-di fl ubropropane” having a vapor pressure of

about 14. 7 psis (101 kPa) at 4tenperature of about 32.0
C, 15 70.7 weight percent 1,1,1, 3, 37pentafl uorobut ane
and 29.3 weight percent 1.1-difluoro-2-nmethoxyethane

Q?V 'antggl?odf "’m? reboLﬁ : %\?eg%h? PQFeg@PQJH E‘ﬁ Bwtgﬁﬁqbéﬁn% 252)
per cenf B@% ﬁ‘i °‘§% YA paseabll éﬂeﬂm2e§104yettzame

wei ght percent

1- (2, 2atbut B 96 9630 0F Ykight grer?:%r% 121, T?@Eédtéfﬁf)%%h%ﬁﬁ Pa)

haV|ng via res e
at a" a'?de%c&?&t‘g ko "@\%E gglﬁp%r?gntd, » 6’1 ugrangsi -ght
per cenfethoxybromare; pent af | uor obut ane and 38.2 wei ght

A per cenabout 1'to:about 99 welght ercent 1,1,1 3 3- entaﬂuorobutane ang 5

% LT g B TR s o

Cat at RiBexwreRanebf about 37.3 C, 62.3 weight percent

10
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30"

" 35

451 1 L.g,

1,1, 1, 3, 3-pent af | uorobut ane and 37.7 wei ght percent

1,1, 2, ro :
havi n gébgh?% g;é%?{ 91 %9@1{}#&:%'8 J?’r-}%'%f%iﬁ%ﬁo'g%‘fnﬁ Pa)
at a0 SRHE At S welgbaroat LelEE2.2- el ght

per c erttiflupraetiarss; 3- pent af | uor obut ane and 12.9 wei ght
per cent '

(f 1 uor onet hoxy) pr opane -
havi nd? é’ubggo?e"% é@y&ws?wc%aw 34-menjfugrobuione rAd) -
at a ahenpey tetabost bWe@bprrcéfﬂ263tﬁbxy3ﬁ1 A2.538ei ght
per ceﬂ-tepﬂaﬂ&o&;p%p%n@%afl uor obut ane and 26.5 wei ght
percent 1,1, 1,2, 3, 3-hexaf | uoro- 3- met hoxypr opane havi ng
a 3f vapor pressure of about 14.7 psia (101 kPa) at a
t enper@OUF 45 tofabortRRweigt Rr@nt 84, B3 Beicotiiumebetand
L 1, 1ahdSbaant & dusar SONERNGAM 3% dinudtblydh! per.cent

hoxypt opane haV|ng a b5

1,1, 1 or o-
vapor- p'F@%@mﬁg‘Y@ eg Yt 14 7 psia (101 kPa) at a

tenperature of about 39.6 -Q 77.3 weight percent
1, 1; 1, By 8fquethtaspedh freba sanevidewar? 3zebtrop @intpoaitivaaplected

2 [ 1,1,1-trifluoropropane having a
fr&ﬂ tﬁég rHO%gﬁﬁ(%%OUt 14.7 psia (101 kPa) at a

t enper at ur@ a,me[gb@pgbemtt 13191,3 3hentafiuorobutane and 51.9
welght percent1 (dlﬂuoromethoxy) 1,1 «2-trifluoroethane having a -
vapor pressure of about 14 7 psia (101 kPa) at a 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 havmg a vapor
~pressure of about 14.7 psna (101 kPa) at a temperature of about
28.3 °C; -
55.4 weight percent 1,1,1,3 3-pentaﬂuorobutane and 44.6
weight percent 2-me’thoxy 1,11 2-tetrafluoroethane havmg a vapor

- pressure of about 14.7 psia (101 kPa) ata temperature of about
29.9°C; ' :

Je
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-pressure. o

75:2 wei ght percent 1,1,1, 3, 3-pent af | uor obut ane and
24.8 weight.percent 1,1, 1;

2, 2- pent af | uor o- 3- net hoxypr opane having a vapor,
pressure of about 14.7 psia (101 kPa) at a tenperature
of about 38.8-C;, 15 86.5 wei ght percent

“%, (]9?5(11(’83 3- pent af | uorobutane and 13.5 wei ght percent

1,1, 1, 2-tetrafl uoroet hane havi ngP@/\pa}yepr15os
pressure of about 14.7 psia (101 kPa) at a tenperature

of about 384 \@:ftﬂ%eﬂ:eﬂﬁ SNt @Séﬁsﬂhrobutane and 299

1,1, 1, n r obu

per ce n‘?e'%t&%ﬁ%e%y forf mfﬁlogy 22’1" i E“é?rB%tP Yigoh
vapor Prpsssiseofabout 14basie (104, kPt ate(mnbxatmraa)f aaouta

t enper3g@re of about 38.8 C 87 4 wei ght percent

1,1,1, 3, 3- t hu ht cent
111 tr|f et BoRa AT T nEsntenhupnis e 8k

pr essvelgmemsatid. 1 Bari IWJ%@?@%"PGEVWE@)V@DF presssigpel at ur e
of " abGbout 87 ﬁst@(’lm K5) &t AvBingitiratDRY 6TeBbut 38.5 °C;

1,1,1,3,3- ?@?t #QE&QWP‘P?SQﬂ;gent&fﬁjc)?obu\%enﬁ%pd%a;

percent net ropane

, vapor'® é‘@&?f‘ BTG%’H’E%]{' Hiflyorgethgne having®yapast a

t en‘permesaues affababili 7 péiﬁ)(ﬂﬁ KPQ) 6% a tefpetaiteicdBbouger cent
1, 1, 1,3, Beent af'l uor obut ane” and 25.1 wei ght percent

1,1,1-t f th h
pressurieI o%yg Erc?géyf&%%gé‘t@%%bg@%ﬁgé%rﬁ@r ature

of abd(ﬂlghtwrcﬂnt:‘i S3@BluoivPropane haling peagerpressure of
% 1t % aBoé’vt-lwgv ak m{m Iam%nﬁﬁ?at&% dt ablRigglfogrer cent
et hoxy Uor,0e a. vapor
?&g eLﬁht Eﬁm?nt os lg’g%ﬂﬂ%ﬂ*‘g&b&f&mﬁ and @ggr at ure
of abdtfight parcentd, 1@ﬁlugr0v?emgﬁvxxﬁhwhawng a vapor

1, 1, 1 pRes3upasttapbliol Opst 508 kPa¥atPiehiperRing/df ap&lcent
2- et h%xm—,;bl 1,2, 3,3, 3-heptafl uoropropane having a 5

vapor -pressure. of about 14.7 psia (101 kPa) at a

" t enper at ur 80-8weighgerconid, 1,8;3-pandafipgrobutesiegint 3pdr cent
1, 1, 1 vidight pereaf 1-(2o2-aiiudrastRodid , £4,23-paMeiiiblocBRRS €Nt

3aSo?'“5*"“ E‘q’aéf"é*%“éé%*éj?‘ra%?ﬁ'% RS

"t enpef tugs of abguboafCia7. 4 C.

61 8 weight percent‘l 1,13 3—pentaﬂuorobutane and 382 -
weight percent 3- (dlﬂuoromethoxy) 1.1.4,2 2~pentafluoropropane
-;havmg a vapor pressure of about 14.7 psia (101 kPa) at a
temperature of about: 37 3 °C; |

62.3 weight percent 1 1 A 3,3-pentafluorobutane and 37.7
welght percent 11,2, 2—tetraﬂuoro-3 (trxﬂuoromethoxy)propane _

: havmg a vapor pressure of about 14.7 psua (101 kPa) at a
" temperature of about 37.4 °C; - ,

'87.1 weight percent 1,1, 3,3-pentaflucrobutane and 12.9
- weight percent 1,1,1,3,3 3-hekaﬂuoro-2—(ﬂUOromethoxy)propane
having a vapor pressure of about 14.7. pSIa (1 01 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- -hexafiyoro-3-methoxypropane having a

-3
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In a fifth aspect, there is provided a process for
produci ng refrigeration, said process conprising
evaporating the conposition as defined above, in the
15 vicinity of a body to be cooled, and thereafter
condensi ng said conposition. In a sixth aspect, there
is provided a process for producing heat, said
process conprising condensing the conposition as
defined above in the vicinity 20 of a body to be
heat edyapenpresherehbbart 16730 @01 RBafaizdePpEBRs b ON.
In a sgxﬁﬁghza@pect there'is provided a method of
using the EQQ§NSIH|onS as defined above, for heat
transfer, HeRtRsEenb fnl rid Bgniafvgrelndane ang 5t d
conposWeibtrpereent 4, "h&a8-twomfiuso Lanstheypropard hivinga

ei ght m@spp@tssurblaea@om g4 epg}e @gﬂ gﬁa);m;fag&ﬂn%‘% lurd 3 "9
conpr|5|ng ng the conposition.into-a

conpr essi o7 Pdareighydertenbh 143, 3pentafiumiotiitans arg 22.7

?Fﬁg; awelghitiperden} 2%&&%%@93&)1191 &@.ﬂﬁb%ﬁ)?:aﬁlé g%] (%a
transf 8 fegé’ﬁe Bl 147 b T e B Rp b o g
agent ,@ 9 Af®oduci ng the conbination into said
conpr essi- oﬁ5 Pefaighy @E&bh@ﬂ't 3 @béntﬁﬂll&%ﬂutéﬁ%‘ dhd 24 8

e St 1 25l SR S8 () o

- conbi anP?OQ{e%%ir? HF%’QFQ‘WQ@MWUFF&MB‘I allempasaidietdfoni ng

15

appar about MG ning refrigerant and/or heat transfer

met hodq, f.aQr _usi.n |ne
a conS'Fé@E P8WGP§'P hﬁ@f’ i ,10257te(§r flugreethanphavinga yapor
appar dressuresefiaioutied hpsia CkifkPas afgtepipevitatieny abaitd
co_rrposagnlmi to said apparatus, and providing a

fluid. 3h 8@5%@@5&0@%’?‘1 Gééﬁ{tgﬂdo?oéﬁ ANy gﬁjg%\,e in

- sui t abl det ect t t
T oak po, nt 540 WGP RESGRI 1 By e b e ahA (89, 1 n

20

- 25

30

.35:

evapof, *%é. %‘%%Eﬁ ot 1B P %daﬁ&%s%aﬁ%%

t ent h Weight percentikelboxws1,p 2@ etfatlicroetbarieischvir dnzipog t he

conpoprdssare cisbodtels e BI09\KPa) 561 BrisRldARE of 25! ST NY:
(1) pr@% ng refrlgeratlon by evaporating sal

conposit10hA -«in the vicinity of a body to-be cool ed
and t her ed®%: @Welgbbh@'émtﬂﬁlg’l ,§§rnbnmfhpm$uiane and 42.6( 1 i)

pr odueisight peraéntby1, ¢iﬁrﬁfﬂ|ﬁfb32-ﬁﬂ\o§ﬁﬂ%rfém ag pin the

ter

there® OVI ded a nmethod of using the.conposi t| on
ﬁs ?efl neoB?a@might p@b@htﬁﬁthm pé‘ﬁfﬁ%bl%%)ﬁ‘ﬁne IB@@’?.'S' ng
ea r er| eralonor |r
éérb@ﬁl 1a{ ll?rﬂlubl% V;rgtaagé)

cond|t| paratus e
centr Pfeﬁ@‘éfpo brpriddssia (’@H’; ﬂkﬁi@dempetah&'eabahmtl i sted
conpo8PBi°Gns are specifically suitable for use

74.9 welght percent 1,1,1,3 3—pentaﬂuorobutane and 25.1
weight percent '1 1,1-trifluoro-2- methoxypropane having a vapor

‘pressure of about 14. 7 psia (1 01 kPa) at a temperature of about
37.7 °C; : :

73.6 weught percent 11,13 3-pentaﬂuorobutane and 264
weight percent j-ethoxy -1,2,2-trifluoroethane having a vapor

3g
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in refrigeration or air conditioning apparatus
enpl oying a centrifugal conpressor; enploying a.
nmul ti-stage, 3i preferably a two-stage, centrifuga
conpressor or enploying a single pass/single slab
heat exchanger. Disclosed are azeotropic or near
azeotropic refrigerant conpositions. 5 These
conpositions are useful in refrigeration or air
condi tioni ng apparatus. The conpositions are also

usef ul siddsfi@f -0 s Sondj tionin arat us
enl oy.ngsg%é’i????f?&ga%@&@ Ll gl erpeyB ahoou

pr ocesd or producing refrigeration, heat, and
transfer of89.9@eigbbpertentrn, 51/3cRperfsiubiButaAe @anigat4 Si nk

hescX “’é%i’é%‘“%e&“ ek Snentelidioblhane havina 2

t r ansf erpqﬁp[ﬁsaur@ '1‘tt hBsia(1q1Hda) pt atesmeratureeeft i on
conpr i geout 38P1°C3a8d pent af | uor obut ane, commonly 15

referred t oyaaawhlpit RHSHFA, #@3‘3@?1?4@8-.‘058{% hﬁg\yem, on

fluoro roet resen

conpr.i g’égﬁ{)pnﬂg{]ﬁaé élﬁ |fﬁ’§’°r?ﬁ}'@f‘)8§‘§ﬁ"e P2Vt Ane

car bonVahe8 p@ﬁsmrea%ab@ﬁézidt peda (19n1 diPp) wba/@&meratﬂ'd&e)f

f | uor oalidue BB 4vgybe, represented by.the fornula R OR2,
wherein RL and R2 are independently selected from

- straight or branched chain 20 ali phati c fluorinated

.hydroc?rb

oined to . form

"~ a cycl i't? ? ﬁ 8?%@?%?"3 i Hﬁov'geﬁ%p'ﬂcé gétllpélpgln%?fngerat[on

15
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C eaitiqirsceks aomphisitg eQapertuﬁg mfd@)ﬂ{poéﬁlﬁﬂ’és dBfidLABRR, in the

fluoroef1 g 5 Eﬁ? 3 to arbon atomns., .
RESTEEELE BPHY, Shehg Berzalih oottt i spEPsition.
Representati ve refrl gerant and heat transfer fluids of
t he Zg_l ent nt| on i ncl ude:

1,1, 1 % ZES&JPF EESBLR RiQuided @ process for producing heat, said

1 plocdéd bchrﬁpjr%u%r mﬁhﬁ%ﬂg‘tﬂi@ﬁ@npasrtlon as defined above in the vicinity

ent uorobutane and
b(l%%%‘ia Oft?pq}zﬁai%{ Rgd\neregiter evaporatag saif |coBPsEitiRaNe
1,1, 1,3, 3- pentafluorobutane and
3-(difluoronethoxy)-1,1,1,2,2- 30 pentafl uoropropane;

1,1, 1, %S%‘@%%??H%F é'b%rfeemeroamdﬁ me@ogﬂf esing the,6prapasitions

( 84 abmmw QESNﬂéHt%ﬁQ\%f sald thethod: conpFRingitlanRreRYS sR8

and 1,1, 1 - hexaf | uor'o-2 (fl uoronet hoXy) propane;
3@0@%3'@@030 aé}%@hw%@ ihashke and

1,1, 2-trifluoro-1-nethoxy-2- (trlfluororrethoxy)ethane

4 V\D 2005/ 067556 PCTI US2005/ 001506
' In a eighth aspect, there is provided a method for using the composition

as defined above, said method comprising: introducing the composition info a

compression refrigeration or air conditioning apparatus by (i) dissolving the !

- ultraviolet fluorescent dye in the refrigerant composition of heat transfer fluid in

the presence of the solubilizing agent, and introducing the combination into said
-compression refrigeration or air conditioning apparatus or (i), combining
solubilizing agent and and UV flurorescent dye and introducing said combination

into refrigeration or air conditioning apparatus containing refrigerant and/or heat

transfer fluid.



- pent af | uor obut ane and
3- hexaf | uor o- 3- net hoxypr opane;
- pent af | uor obut ane and
, 3- hexaf | uor o- 2- net hoxypropane; 5
, 1, 3, 3-pent af | uor obut ane and
di fl uoronet hoxy)-1,1,1- trifl uoropropane;
1In1a |Jr th SpBeNhikd 149560
in entpgg‘lnuo rroiéger Héﬁg@%ﬁgc{ florqasmg the composmon as
defmed Pbﬂzvqln@ rpRigssien (afrigdratiemer @m@bndltlomng apparatus, said
method C%ITIE)%MQ %:r&v&m&ﬁ:ﬁ%?@gbb‘ﬂfiﬁ% 5388 ppardfls, and providing a
smtabmqaarg;tfpbg@teqtmg saidcarepesitfdnuairdeak aeiat or in the vicinity of
said aﬂpéraths3 3- pent af | uor obut ane and
1, 1-trifluoro-2-ethoxyet hane;

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

linka niff ddoblior r

\ h -ppent R {%Bsgﬂr?gﬁﬁ% ﬁ g"?éa}ﬁ&? of using the composition as
 defineq aﬂ?oﬁstsﬁidfm%ﬁbﬁ‘éfifzmmlh@xypr opane; 1,1, 1;
3, 3- pent af | uor obut ane and

1(' )et h‘ﬁgc)ﬂ'ggzmé %fﬂg# rh An%%?ﬁhgl%'ﬂﬁg shi¥l composition |
2 et hdﬂ(@'ﬂ Y'Cm'tl oba 9°®’ to-berroptoss aubtheraalipane;  1;
1,1, 3pandmahgfsbrd0baipumﬁme oand 2-et hoxy-1;

1(«)} ipé)démh i‘\@ﬁtl %r%tﬂgj;%d CQH’I%OSIUOH in the

2, 3- di"Pl"‘BbP ha bemorhea hesteshanchihereptiel ane. 20

Addi t evapmirationsaieismnipatiive. f| uoroethers are listed in
Table 1. TABLE 1 Conpound . Chemnical Fornula Chem cal
-Name CAS Reg. . .. No. Fluoroethers RF 236caE
CHF20CF2CHF2 1-di fl uoronet hoxy-1,1,2,2- 32778-11-3

;Iﬁtaréé\}e‘rﬁﬁ{é’ﬁate@?%re %@ég%ﬁgﬁg@ﬁg@bmposmon

i fluoronethoxy-1,1, 1

as defingd ARGYE, 570 MR CORPTING. AoduRing (B 2O R atoN in a
f %16%?!399 : hane
re rtger ot 24|50%W5@é%%mp%%83 fftistadd l:&ktH%Sf
ComprqS,Smi; 1, 2, 2- pent af | uor o- 2- net hoxyet hane 2241044-2
HFOC- 245eaE . CHF2OCHFCHF2 1- (difl uoronet hoxy)-1, 2, 2-

s
-in refng@‘eti@f bruair cetdiianing app@GHIBAEhpIBRpY GHERTRRACEGMpressor,
| 1-dif]. ?ro 2-tdf | uor onet hoxyet hane™ HFOC- 245f aEpy
empo&:&% »2-di f | uor omet hoxy- 1, 1, 1- t df | uor oet hane
188548.9 9FOC- 254cbEpy CHF2CF20CH3
1- msthoxy 1,1,2,2-tetrafl uoroet hane 425-88-7

0000_0.)00

1,1,3
, 1,1, 2,
,1,1,3,
1,1,3
1,1, 3,
(di

i~
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HFOC- 254ebEpy CF3CHFOCH3

2-nmet hoxy-1,1,1, 2-tetrafl uoroet hane 148380-63-6
HFOC- 254f aE CHF2OCH2CHF2 1- di

| uor onet hoxy- 2, 2. di f| uor oet hane 32778-16-8
HFOC- 263ebEpy CH3OCHFCHF2

2-nmet hoxy-1,1, 2-trifluoroethane 56281-91-5
HFOC- 263f bEpy CF3CH20CH3

SRS bk R SmIRRe L eTREhEt Astlier s s
\REsYBinge slapdeat exchang=005/ 001506 ~ HEQC- 338nTf Epy
CF3CF20CH2CF3 1,1, 1, 2, 2-pent af l uoro-2-(2, 2, 2-

. 15605 Bidfys@d ok hiddi %rh@a?éf&%?HF%eEﬁ?’%ﬁEﬂﬁ%B

1.1'-oxybis(1,2,2,2-tetrafluoro)ethane 67429-44-1

ﬁg%g@nwﬁ@ns (a{gg§ @Hmfpggeratlon or air conditioning apparatus. The

R

§"(P&1Vf'19@o? %Wme%on 2,2:3- ... 60598-11-0
hexaf Ul&fdéé@%@prob@%s & st &E&Qg%r%ﬁ?%ratlon heat, argj transfer of

2, hept afI uor o- 3-
?WB’*@/BPS%’%%"W@@ heat sinktsingtiog pisclosed composmons
1,1,3,3-tetrafluoro-1- 347ncfEa trifl uoronetho
)propane HFOC347ncf Epy CHF2CH2OCF. 2CF3

1-(2, f2| di EQ.B IPTIO I]CQTEE INVENTEON
pent af | uokostifaaRt of fkabafsfatiui corfddst F!ﬁ&CF3
A HILANRD | 1420 ebc rons

toferred tp.asdii@-B6 t’rq B cong @B with fisardetheEa

(trifl Umﬁfﬁbl‘&@ﬂﬁ%ﬁ 2?2@ Rasghﬁ%nt@h@ g&?&ﬁﬁunds
&?ﬁ*‘ﬁ%’@#@?ﬁs%)ﬁ@%saﬁ Aienhdzt e e

he ﬂugogherﬁumam eaprespier-by, the ﬂ)rmula@@WSWberem R
aad RAblcindaehbéing sdﬂi@frorﬁhﬁél

i[ﬁ"‘aﬁ? h\fﬁr’n&%@?\g&r tl%ﬂxéd, g%_%g 56WeacFZa S

uor one
rep ajcyglicsf L@rqﬁéh@aﬂr\gor%\ejluorosgmmay sav&ﬁmd@n&!bout 2

' ﬂ:’e& barsyatomen Prdflefed fG6/athéfetiaveBrom 3 to 6 carbon atoms.

gyméerﬁatﬁre?frugl%)é%é %8{9@%%&3‘%@% 18-1 "356meE

hoxypr opane B CHF2CF2CF20CH3
1,1, 2, 2R§P@Sﬁ%t§fé\f¢ ERf'i‘Q?f@lfaﬁ‘éﬂ"ﬁ@fff@S&i@Uldﬂptﬂl%Gpcf Epy

plesaERR@ptiEGhEIade:" : 1- (1, 1-dl fl uoroet hoxy)-1,1, 2,2

L4 33-pentaﬂuorobutane and 1 1-d|ﬂuor0~2-methoxyethane

11,3 3-pentafluorobutane and 1-(2,2-difluoroethoxy)-1,1,2,2, 2—
pentaﬂuoroethane

1,1.1,3 3-pentafluorobutane and 3 (dtﬂuoromethoxy) -1,1,1,2,2-

_ pentafluoropropane; .

-1,1,1,3,3-pentafluorobutane and 1,1,2 2-tetraﬂuoro~3-
(tnﬂuqromethoxy)propane.

1,1,1,3 3-pentaﬂuordbutane' 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-
(t‘rlﬂuoromethoxy)ethane.



tetrafl uoroet hane HFOC-356pnf EyS CHF20CH2CF2CHF2
3-(difluoronethoxy)-1,1,2,2- 35042-99-0 tetrafluoro
ro ane HFOC- " CHF2OCH( CH3) ( CF3)
2-(difluoronmethoxy)-1,1,1- 327893-56-9 365mzE vy -
trifluoropropane HFOC- 365ntcEyS CF3CF2CH20CH3 -

wol20ds/0d758 2- pent af | uoro-3- 378-16-5 et hgdrRisdiiSoo1sos

HFOC- 374mef Epy CF3CHFOCH2CHS3
2-ethoxy-1,1,1, 2-tetrafl uoroet hane 50285-0 6-8

HFO, m#emau;ommtamma &H,2-hexafluoro-3-

- 1-pthg -tetrafluoroethane 512-51-6

10.

15

20

H 3
llz'%?r ?P @4%?*?18%% i‘ﬂdobéﬁ@ 3,8Aegafitpre2- HFOC- 383nEpp
CH3CHRelR@FRpahel, 1- t r f | uor o- 2- et hoxyet hane 461-24-5

' TFW %5%@ uorometﬁg)iy) ﬂ ol %

JIZL L fluoro-3-met oxy ropane
HEOC- MaOCH( CH3) ( CF3) .
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the present

or distillation of the Iiquid. has substantially the
sane conposition as the liquid fromwhich it was
evaporated or distilled, that is, the adm xture
distills/refluxes wthout substantial conposition
change. Another way to 10 characterize a near

wW@EeNsYBPI C conposition is that the bubbl@aRbdatesyRpOr ,

pressure and t he dew poi nt vapor pressure of the
particular -tenperature _
- 'ﬁ?chéﬁHF?ﬁFPﬁe AP e Y kB o BIET BIP | i .

ECIFSHFCHCRRT (S o oty ehee Phesgtd e
n is__renoved, such as Qy evaporagil-on or

0. of| FORGTETECRS erlbNbR2] T Arapbiond i ¢ EUNE7S
Bhitgen Wﬁﬁ%ﬁ Bl e —eenpagigion
enai ni ng| arter 50 weilq {2:{)3&{.&@5%{?0,-@&“,5,@6 of I gi nal
| i QPfsGFa0698: 1 dfrehoed, 1.22,334gds T han pEeasos40.
t. Ha | MH .QNs_ 0

‘Inventt.on 2£a 0 'f,ﬁpir ‘féﬁﬁ:’(’)“‘flﬁ&a@ O e ¥ hBLE
2 Azeotrope Azeotrope Corrponent A-Conponent B
Comcent r_@gl on.BP C W %A _W %8 HFC- 365nf c,
HFOC 24585 E9MPaENds listed gn Table 1 e evaitpbler @mmermally or
RiE@Oe By prﬁdeséesﬂff&uﬁm?& tBe allFC,RLTCH

UE@@‘JC%%SQ% ﬁﬁdtﬂ‘eﬁﬁ @grs s "E{Eé‘:égw%ﬁ %;diﬁl%gf akE. .
?%a‘%%f" é’é’%ﬁ\@ oy BrBsota). 7 50.3'31. 7
HFC- 365nTle conoeiiorBidtith e BpyseblnGentBn hed &re2 © HFC- 365nT ¢

i

Ehfbingtbhatidpe re;fﬁecﬁb 8n &'Kfeﬁlen Smbine the
Yo TR R g e

Weloh s deriredp@mpmiept ameents a8 HerealieCcoBbINE the

bhiaporG T RERYpEYriste dossbl. 3Rgiftic ﬁ'ﬁﬁ\%ﬁf&feﬁ if desired.

:E% gg?%ggiﬁc%&‘.oj 4pr§ser%d%ve§1tl Fﬁ@%ﬂ@@e depletlon

aBwamning peteptial 1’ Fanexamaenﬁghﬂy
ﬂiﬁdmia&amdﬁmbmcaﬁﬁon@ atid fhorsbifters, Hidne3 I i

'W%%egﬁém@séé@@%w%%ﬁﬁ%&éfg 128

syrently [Ise365nf ¢ HFOC- 383neEap 74.9 25.1 37.7
HFC- 3651The refiife@int 38 Resetfimnser 811 cdfpbsitisiis of the

present fnventton comprising 1,1,1,3 3—pentaﬂuorobutane and a
fluoroether selected from the group consisting of:

The refrigerant or heat transfer composmons of the present
invention may be azeotroplc or near azeotropic, composmons An
azeotropic composition Is a |IquId admtxture of two or more substances’
that has a constant boiling point that may be above or below the bomng
points of the individual components. As such,.an azeotroplc composmon
will not fractionate within the refrlgeratlon or air condmonmg system during

’operatton 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



HFC- 365nf ¢ HFOC- 467myEpy 89.9 10.1 39.9 HFC 365nfc
HFOC- C345nzeEap 78.7 21.3 37.4 The near azeotropic
refrigerant conpositions and concentration ranges of
the present.invention are listed in table 3. 5 TABLE 3
Near Azeotropic Concentration Range Conpounds (A B)

wovidswdrass % B HFC- 365nf ¢/ HFOC- 245caEap 1-Q8hR2%mdoe1s06

HFC- 365nf ¢/ HFOC- 254cbEpy 18- 79/ 82- 21
HFG365nf ¢/ HFOC- 254ebEpy 1- 83/ 99- 17
a3 @ Rafnedabil¥onipod itiok efiRerYthirbihd system or outside of the
HE%%%M c/ HFOC- 263ebEpy  50- 88/ 50- 12

65nf ¢/ HFOC- 272bepy 44-90/ 56- 10
HFC- 365+ BRatiRegstmpiteampapition dba sehstantially constant .
Fﬂémﬁfﬁﬁwﬂ alib@Ee 3R hiiore buBShA@s that behaves

BN B il s

0tiepisFoRIPPRli S dismdbEwaAsy Broflioey mppartial evaporation

: Hﬁ':distmﬁuri of thiF RIS bserat Bzl 188 s6Mme tomposition as the

10 . 1ah

15

.20

‘ %@_ HidHEGks gu%r éﬁtﬂ 1315 the admixture
EEHC

i Cfﬂﬁ%@@ﬁa@%@m@@?@@ aige, Anothervayo

aragbazﬁ 2 NeiFEZedRnietaEositdndohattha bubble point vapor. -
gt Qﬁé‘Wp@ PYre38urd o ik c?amposntton ata

H&@ QEPRl o tdiiraly %"%‘9’ 46 By Horor s compostion "

L CEd eaﬁﬁtr@pnpfoaﬁegé‘»@mm perapof ofghg composition is
GRS Stich/ PGy ARA BT LHliinG biSthe Yifference in vapor

aﬁgpggzﬁwea@o@m@%@w@%owoswdre{mmm

ki ffﬁe&}ﬁnmféh? pagingl compggition h deagmdist o t he
bﬂaasatn&;nammbmspercm.s of the present invention to form

ternaryme b&cwcr )’%rg%érgge | L ese‘%if WO

20054 0675 _é?gf e azedtropic or near
dYED & fons of the present -
: TABLE 2 . ‘ CoL

o S " Azeotrope Azeotrope
Component A Component B . Concentration BP {°C)

oy o ' - W% A WtHh B - o
HFC-365mfc, HFOC-245cakap . 48.1 519 394

‘HFC-365mfc.  HFOC-254cbEfy - 514 - 486 28.3
‘HFC-365mfc  HFOC-254ebEpy 554  44.6 209
HFC-365mfc *| HFOC-254faE. . - . 70.1° 299 33.6
‘HFG-365mfc - HFoc-zesebEﬁy-' 749 254 - 314
HFC-385mfc - HFOC-272fbEfy . 707 293 317

HFC-365mfc. . - HFOC-347mcfEpy 60.6 - 394 37r.2
’ HFC—365mfc HFOC-347mcfEys = 61.8. 382 37.3
_HFC—365mfc' © HFOC-347mfcEap 623 377 - 374
:HFCG-365mfc - HFOC-347mmzERy - 871 129 .- 396
- HFC-365mfc  HFOC-356mecEys 73.56 -26.5 37.2
- HFC-385mfc ~ HFOC-356mmzEpy 843 157 39.6
HFC-365mfc - HFOC-365mpzEap ~ 77.3 22.7 39.2

HFC-365mfc ~ HFOC-365mcEys 752 248 3838
HFC-385mfc - HFOC-374mefEpy ~~ 86.56 13.5 39.1
HFC-365mfc  HFOC-374pcEfy - 820 180 - 388

HFC-365mfc  HFOC-383mERy . - 874 128 39.6

8
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HhCG38bméntirOC-356mpiz=de hydr ocar bond-9

invention may further conprise about 0.01 weight
percent to about 5 weight percent of a thernal
stabilizer such as nitromethane. The conpositions of
the present invention may further 5 conprise' an
ultra-violet (UV) dye' and optionally a solubilizing

wEges7sssThe UV dye is a useful conponentpdrafs:f§opsé i N9

| eaks of the refrigerant conp05|t|on by permtting
one bserve the fluorescence of the dye in_in the

reHF PEHR  oHAQaBBIMRst er B8 d ¢&Bposi 898n at a
eBROPEPMIC | n HHOG-B83MaBadi ni t y4e9 r 8P+li ger 8Ton or

al HEesRBMig. oniHCrpPlneRpus. O78.6ray26Hser c83.70 t he

f | HEC&BEmie oHROG4d remyEffer &8.9 t A@4vi ol 89.91 i ght :

SoHEB+I6BmEN g *FOC-S346myetof nGSIRd dU@ to podr |

soI ubility of such uv dyes in some refrigerants. By
"ultra- \ﬂ_lol et" meant a WV fl uorescent

conposi t %He%rr?g?O %%%@Frts&ranrgcrmppﬂthns@nmmﬁewati%t or

fanges 6f th preaentiimleation @gilistad of Talle 315 el ect romagneti c

spectrum The fluorescence produced by the W

fl uorescent dye under j&g&ginatl on by a W |ight that ‘

emits radiation with ngth anywhere from 10 -

nanoneter to 750 nanoneter may be detected.

Therefore, if refrigerant beatAzeétnopic @ducantsation

fluorescent dye. is |eaking from aRghgen point in a

or air conditioni ngntpdiwtih Bs, 20 the
HFOe&ﬁéuMﬂE@C@ﬂcéfm[ﬂet ected at thd-99%8 poi nt. Such

KWCI366micidP@O254chyERy | ncl ude but ABFHBE-21 inited to
ARQBBBMId/MFJeD54a8ER enes, coumar i ng3/o9aTt hr acenes,
HREBBBIIAESCESAEANt henes, t hi OXaql-Hg/Bes,

,_Hagtysbmqp:@g%gebég},uor escei ns, ' deyplasadd-yes of these
- AFE 368/ HEQER7BRERPNS t her eof . 25,4%@1'/560’16' zing
‘ABeM63m nggé-ﬁ"zﬁé
PPE-3630%:

i nvention CORTY; at | east

0Q€*

cSabi fromthe gro |st|ng of
34 m% arbon et hers yal kyl ene
. [(_e 24 , hitriles, E
o B | act ones, ers,
¢ T@.lltrlfll]oq%%ﬂ anes.

repge
Qﬁéﬁﬁf%‘éﬁogﬁﬁﬁﬁpﬁﬁl ng agents of® gﬂqﬁflesent
“lidi ng st rai ght

Uﬁ@r&ﬁémfdfbif@ﬁtﬂﬁéwr@ﬁ@n or cyclic189%hts or al kenes

. UBB8bmicidFOCA65iele car bon at ons 1e89P%hly  hydr ogen
HFCisehmfaflF@C-I7dmefippnal groups. REPOYEB4It ati ve

HROr3BEmidNPOCTUpPEERyi zi Ng agent s c3mPe/E$d propane,

- HFOBBERRAIFOgdagmEppane, n-but ane, 13ig/9gpbut ane, and

RECRIBbARAFOE-d8aRMS be noted thatsi.bomha refrigerant

HBCBeshYMPGaIIaM-ELEN the sol ubi kighdws agent may not

E ﬁgmgpg i% E‘ bon; 10 WO 20%5@,%@_@56
E& 3 ORmyEpy 1-99/99-1
HFC-365mfc/HFOC-C345mzekad .- 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 temary or hlgher
order composstlons
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Hydr ocar bon ether solubilizing agents of the present
i nvention conprise ethers containing only carbon,
hydrogen and oxygen, such as dinmethyl ether (DVE)
Pdl yoxyal kyl ene gl ycol ether solubilizing agents of
the present 5 invention are represented by the

wo mnsmatsas R1[ (OR2) XxOR3]y, wherein: Xxis an pdpis@@soi1dog om

1-3; y 1s an integer from1l-4; Rl is selected from

‘hydrogen and aliphatic hydrocarbon radicals having 1

to 6 carberazabiopc aneayazdotogicnonpobiasss Rahd |§re§@+tect ed

- fifvemticH r'n@;hﬁﬁ'lhér M@@aﬁ&xb@:p %3@ p%%eﬁ,t% from2

ogen and

3‘%'931‘18?“‘%'% %mé%q%&;@{ SHChReemeHane-r adi cal s

havi ng f'ﬁwmomppstl@lsmillhmmremrUmwenMn mepfirtheone of R
ROMpSE drbuiFaivdiet (g6 ahir 8pubrit 6 oiubit ﬁg ghichflesal d

ar wei ght

gAY nj t |
tcﬁ@%fil@@ehﬁ Py@'@@&fﬁ%ﬁ N%Sleeﬁethgmy@'ebcemebéthextyb E‘L)lnfl Zi ﬂg
AgenfryerMPoRsRRtrath i iukd iR BmsﬁJB% YeakPomt W&;ti?é ag: y
erera
icinhy ofetriel ol [’F;’?’é@’?*f%s“i‘ﬁha%ﬁ o, oningy Bbsert e
Esepemot %ﬁw@ehmﬂlﬁg-woletdlght Solwdlizing agests R2

mmyrheefeetletbdue eeloecsaiubilfty ofsuehilpha@ydsan byeocar byl ene
rr@fﬁ? having from 2 or 3 carbon atoms, nost
era

carbon atons; the pol yoxyal kyI ene col
et her )yeﬁ'?a’.w'%@s@i? meanta bV, éﬁ’@fﬁ%e'ﬂ treompasiten 3@%
2bsarbs hgjtbmtheﬁmaaﬁcdnhoc"neaswimmbmt regigh of et er abl y

on. r |ca n car bon
APpRSta e SRt Wit i b bt h%yemtscradiatwn with
Rapelerath anywhese fmmdﬁdlanmetmyH?mmmmteramm S
:d@téb!é@le TRS{eRY, if e é’t’ant d&hﬁﬁiﬁﬁh s!:éi‘Pé’ | resBstitye 'ﬁ
SRRl 2 365 b été'ﬁ? bRty Y i SHdloning midratus)
&ﬁ:fF UgFRsEeNCe aandedletac ah;lr@rleaiypomir ﬁuobanéﬂmnesdeat
ﬂymﬁaude palay®wotaiitsd mpamaﬁm;deet Béf?leﬁ@é \¢Birhhris) 9

C%%(?%%S“Qf?anﬁﬁ%&?g? YaRhendd oxchfiargs ComPr ession

'fefe@ffbrﬂeﬁﬁéltcljé’eﬁ:tﬁ.lﬁl ametﬁhoregé c% e H‘Bg%%élﬂvt s. The Rl

'(‘@P hoxagipenes; fygresqeins aderivaives of tlmseﬂiyeabm} al i phatic

byribinationsditeresfdi cal s having | to 4 carbon atons, nost
f

hydr §LZ§§D°YLP2%@@¥ 9%“ 8 ey e @L%h%ﬁﬁﬁéhﬁe e,

8 & RRMPAE Fghe g5eyRI WF'@W offuresprhons,( OR2) x

hipdrocarbar etdersppgtm(mlk}@m diyahi ethioss, anﬁr)eﬁpmﬁmad ene

I ca 1 Si'ng ycol
% "]sté' Bﬁf@eﬁg agent nol ecul e may be the sane, or
one ol dlydrasarbay solabitizngagifts ef thaprds2ntibventipakky| ene

HeMeBD b e Gl

i zin nprise at least one
BRI AR eRds B 5 ck b cRbaataIns APAPRIE  or
bvdfow Wllh iy otherdamdiional gecipsalRepeasentptids hydrécarborbon -
8bIGBHzingldgents comprise 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

- hydiocarbon.
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WD 2005/ 067556 PCT/ US20051001506 and y bondi ng sites,
the radical may be |linear, branched or cyclic.
Representative R aliphatic hydrocarbon radicals
havi ng two bonding sites include, for exanple, an

et hyl ene radi cal, a propylene radical, a butyl ene

wo tdi/eess a pentylene radical, a hexyl enepd%h@%msogl

cycl opentyl ene radical 5 and a cycl ohexyl ene radi cal .
Representative R aliphatic hydrocarbon radicals

IJ(;\VH n ggt I{'lycb'ecar?);ﬂn*f etgl;l&r solbifizing ageﬁgte of theqdregiit neshtbnes
hpf8e ettleR Bonkfhin hydio r?éndo enysychas , o
@Lm"@af%ﬁ%%\%ﬁﬁgian@@ﬁﬁr o PR

1, 3, 5- f r Polyeityalkylene/glyah ethansoluliilzingeagantnf thé piesent
h”‘gg“%'y“er’aﬂegﬁhﬁdb?y 8 fOrRRIARHURSOIE v{}ﬁ*‘é”%ﬁt@ oSt mor
PG 03 lalopsiionty (R broetontse o5 By

gﬁ'@cﬂbphﬁf@tmsfﬂocﬁl‘bﬁn mdlealsmaw)lg dtth €rcarbon atoms and y

§31RE3 1 cBlaHropd al@haﬂ@h dréCHr NSy a8
?ﬁa%rbgﬁ gﬁhﬁy@ lﬁgggpte ‘{C;%‘ qﬂ r?élng gi\@& or

rpr

. ét"ﬁléi’*? hydrec H to16 aaph) atoms pahéashe

Pneod R' @bt RP is(said. }iijdﬁﬁcﬁbblfh réﬁilél#re)nd wheremlsglrc]ie I

g%ﬁ%?& Gg(ggéﬁhﬁs@& F!?\%er %@ﬁéﬂf'%@ﬁ(@@?%‘%?@l or
gg |atﬂ“‘<'5?)maé~°n@' 51 Jeioe peesept pqlvexvalkieae blyto!

eettﬂlmrs):lubﬂg AgEnBHREEEHTBY 6 H‘[@@R’E)‘ﬁrrﬁﬁ}y kpg preyergmIe 1-

?@ﬂ)refé ?r %%3 Q(;g? ﬁé?x% %ngeeﬂ ‘ﬁ{i}? selectadfom

ygl;og%g, gn fgcgmgap)ra |n§avmg 1 to 4 carbon atoms;
EEHY Detaidy-EdpEpird HiphatiCBidrddarbyléte Fpilcayhang gl ycol
Froff 2BY3S c4Bbn Qio :ﬁBﬁWéffraﬁ@@ée}rhon%%%CH( CH3) OH

ﬁ%@%@@ﬁ%&%@ (P&?fﬁr%vbyfr@n abeityi08|

' fio pbeup 250 etomi¢ massmnltyl moﬂmim‘el)ably(ﬂzbm ahaHACHItaChuD] 3( H

mso@fdmué%séhﬁlf]soweweaﬂe 8! g@harﬁo@t%%%% gpro one
Toidn) *‘eﬁfso%lﬁyfﬁ Tt e Sty i M P
3@#13 r@mdeghytbwl emylbpmwl (sopro;iyl butylbut yI )
eddhety), ,seé-ﬁtr@l) m

: sl éaa%pe Aot ks 8 @fﬁ%}p%%ﬁ;z)

ethar selukiljzingegafs may bﬁﬂm;m;naﬂuweﬂ'l)
-@éﬁﬂﬁkzﬁlﬂﬁ@blélﬁﬁ Hﬁﬁgé}eﬂﬂn ebaretusiraieriats ¥EQInstodishyb.g.

i;%%ﬁ@ g&gﬁ%‘% ﬁ eﬂg)ﬂgtlé Mdrd?:a?xﬁw 2 %%Ihglgwgg'l

RRHRE glonts Mest Rrefs a9 . Anmide
:h(gdrobarbylanm@dwglsmﬁwng)frommatopirmmmatbméefmn mﬁeﬁig@)r i se
S T Wi
%%M%Er{?# alggn SR 1°ﬁ'§h£hﬁ@xx§ai'évl%q radissli ¢
spmptisiag Bdin anagolyatysiikiaue alycoiretivar sotubilizifg agedton at ons;

bldctile rRisy E&ﬁﬁ%aﬁé%oﬂb'nﬁ?@é&!&mgy EHRGR dHdrener2 adi cal s
Bgydl@%nferg%ﬂps 1;I‘Re preser% poﬁfoxyalkylene 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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&2'3 @&H@g ot

QripDp@ABné gry&ﬂﬁrprcﬁﬁ easrd&- %&E viPethBl, C

12 WD 2005/ 067556 PCT/ U82005/ 001506 atons; and
wherein said am des have a nol ecul ar wei ght of from
about 100 to about 300 atom c mass units. The

nol ecul ar wei ght of said amdes is preferably from
about 160 to about 250 atomic mass units. Rl, R2, R3

wantkostsse may optional Iy include substitut@dRyds@ens bon

radicals; that is, 5 radicals containing
non- hydr ocar bon substituents sel ected from hal ogens
A6d ydondihy wites, the radital atay e linestbahiieed @i&@cl{cﬁ g.

FepRaiayd R o s%‘“"?f? RREHEER radiEls ERUMEAR BobaB St

Elide o exauple ety < edita) 4 WOPUPBAESIRA Aoz . )
amx@,ra fentyene redicalsaihéxyten ridical,)a ¢yelapentineabdicdiai n:
%hB %rd%lﬁﬁeﬁléﬂﬂ P, Oﬁe&ﬁéetﬁ%ﬂlvé Eﬁ)hdtggxy&@car%ﬁ‘ eral,

uents -and

R et Beinglites o oSt Aoshed Tom | be
-polyslsphols, @uc!eaa:mmylmma glycems, pentidryBritogrigk,8he

m@@mg@c%em ah 418, DeRydBAcoEBRdRMe W%ﬂdvﬁﬁ%ﬁé:ﬁ and

‘- ?35&3?@5@55@ nust be considered in applylng t
it

ed nol ecul ar wei ght limtations:
Pr ef er r SipRipReatativoPRlyYallyiens algcchgibrer golubhrsm&asmﬂs

trafuerbut biechoolitid 163 CHEIEHLCANOHS) mm%mcHé’F@F at Ib ve
rocar non
At AL
bipPYiona g JelrvLBE M) etneéhph’z
o €blgi(iripyopylene glyeoirydthyl (c&rdlmqithylj Mher)pycl opent yI
@:\SHL@@ﬂz@H(c ltn& Czl'(?s?t ﬁy{!‘erl{é%p' o! eth ﬁéybneth I‘S‘gg&)‘)
Hﬂﬂé‘eg%EWﬁ?‘l qtbyl kY digbil s ar e
Bﬁm)e%@[@HfCPREHa)Oia(H loe Catfi) (téiprepyle ne ghycolathml (ar
V-t CONG SO L, FREHBO (1 BPE ?(Hr@ﬂyl&% ?I%b? n (§Jr0pytl

LR e LA Hr e e

plyedlirepropyl {(estdihretopyllethes) beHvaiﬁll-laehl(faHa)O]ﬁH ghca&ppl Y,

AL bt S

e
(dipiepylenealyegl a@uw}@vﬁwbwtyl) @me@%ﬂcﬂfmh@mlw I'n
bhe4Hgl) aﬁpmﬁwerﬁee@y@s%h@ ob¥fi- ﬁ-hﬁ%@g@ -

are

e?)‘éra WZF)O ‘%gpe 8'13{?‘&“ re sat ur at ed

| or4Gy (dineopiiene hvepirhaty fordit- and

Bﬁtvl)fﬁﬂmrﬁ mwmcﬂmcem&mr D trippdpylepegiygbit- ng 3

L’ Gyier BREAN ATk BCHEEAMRLSou 1o foRieHs BES) -
ﬂ%‘r%@%’ tQ&H;Q/@"&H( g w{g};@?m@@m et ude but
@aHg@[fﬁHg()H(Ong)@@bH(dtbuﬂjlenetgwcayf-bmj(lleiher) 2-one,

.bus B8 i€ ce szé 5C d §
O L AT e s

1 pent yIArﬁldmIUyllz;mgcments d? therpresehi inventjdreagmmisact am

- o8 x¥presentE Btheiohhabé R CORRAFEandPeyERHRF EONTR®),

wherein R', R% R® and R® are independently selected from aliphatic and -

alicyclic hydrocarbon radicals having from 1 to 12 carbon atoms; Ris
selected from aliphatic hydrocarbylene radicals having from 3 to 12 carbon
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pent yl pi perid-2-one, |, 3-dinethyl pi perid-2-one,
1-met hyl caprolactam 1 13 WO 2005/ 067556

PCTI US2005/ 001506 butyl - pyrroli di n-2- one,

1, 5-di r het h9l pi peri d- 2- one, 1-decyl -5

met hyl pyrrolidin-2=one, 1-dodecylpyrrolid-2-one,

wNbbadiskgit yl f or mam de and N, N-di i sopr opylﬁ%fbm@%%

Ket one sol ubilizing agents of the present i1nvention
conprise 5 ketones represented by the,formula R COR2,
whatsebnd Wherddaidamiddschave Raagieaiadight defremtadduf r om

308 PP 300l s AR Aol GA0RY sl G,

R BREbiaTeAbost A BRI SEAAIOHE BHoSuEen Gt RS0 ¢ o
aho RP 1120 @ptidrialy inclogssubstiutes. hyaﬂocamod r&fAcals) tisatiis)

F{ﬁﬂ&;ée@n?g.ﬁ r%gﬁo‘%]f F%oh%ﬂ élé/ctéacgt%{ggﬁgﬁgﬁé)m 10

c a I C roca Ing 1
&0.0TB FhIoHPRY AN allpiens 8 TREP b Ryt B 20 Ry
hmyanpﬂsnalls inoludé Betatmbgoni-suhatlhmnydﬂcmﬂrttcm raditals ghatm c

%/E?ﬂdém Qvﬁ h Bont@f eFQ ﬁ?%ltk@gﬁgﬁg oxa or
§ I

G Rt ?%oﬂ)garbm'?m?o?”ve’

eamrpIL 8o mp&:ﬂharp@raemwlwdrwmwis@kamm arathd
gﬁt‘éskdél&ﬂﬁét %ﬁ@g? fordbly n&bﬁlo@%aﬁ%nﬁﬂﬁll B preRBAl foh/eadgic'idllde
| arnpon ra | Cal S
B ARG ot e Bt tauisR St B len PBRrytdeebl ca o
ﬁh’l’&ﬂﬁ-@ﬂ!ﬁ an@@e@foatqmmﬂsfrt@ ccmmdeweﬂ e pPRlYIRg ek oxi des
éﬁ;r@nemhb@mbecutﬁmm liMRations. PedTeiredamide sonbiliing

| £ﬁ£ e L e

iy%eﬁ @R@Roahphéﬁi&ﬁnﬂ alieydlip h‘édIPFEiEPO"( ﬁﬁ'!cél»")mﬁ“' ¥dey adi cal

o’imwl emynqmpys Eopmmdpisﬂyl rsﬁbmgrmmml,deﬁ-butm peghthe :rj al ,

thr EH %f%y@iéﬁér&ﬂ%ﬁ@ﬁeﬂl‘% i, %%mjm an e

'f wadeé oy o M PoRGHoN Al IR g, R2, and
pl‘eielmcbemlmdmerﬂ obanyids Bolhblimmagdrgm:nmdbmsmmherem R*

‘Wt‘ﬂé%&r&%&ﬁt‘r&nﬁd‘ﬂ rE% [ é?ét rﬁ’ﬁy 5@&%&&%@@ by
'08

il

|
w W‘& o ey .

: {(QF@E.BL(B@N@%&MHW thy grevinusiystatedaeilieed for m!etchler

| w:gruh fiteg BAE@R% toI5NR? fé%esafmﬁtsaglh ydRichion . ost
mff {3'%‘ coneigh 1YL ol Yomel BOBIW are mcz“e@?ﬁa%*e'xt J
solebteg diot 9@0 rawtb@ﬁ@lﬁy prewquélmoﬁered@@t" ging Ridnin thedecy! |
wa&?ﬁéh‘ epradented by thansiniule lcycmqw@m@wmﬁﬂ aﬂ@ﬁlmamr s,
g&lgﬂﬁpﬁeﬂ t{ﬂ‘%ﬁé na QIHEF '3%{ uratgg ﬁ?&r&arb&‘?l yl,
5@11!% amogg e rag@hylgnq waﬂstmd Buis agaturaied hydrogaben ¢ o:
2adieH: aaﬁalﬁmgz P R tarbom etonac Flop preenslest - (Saturgtedphenone,

g\?ﬁn‘a QFFHEIF&%Q 5%&@@?@&1}@ rEé;;ycl ohept anone,

et hyl - 2- hexanone

non
2- oct an dﬁ@resgn@@‘{%alﬁg so@pﬁgg% gg%nts !ncIude but are no
limited to: 1~octylpyrrolidin-2-one, 1- decylpyrrohdln-z-one 1-octyl-5-

methylpyrrolldm -2-one, 1- butylcaprolactam 1-cyclohexylpyrrolldm-z—one.
“1-butyl-5-methylpiperid-2-one, 1 -pentyl-5-methylpiperid-2-one, 1-
hexylcaprofactém,_ 1-hexyl-5-methylpyrrolidin-2-one, 5-methyl-1-
pentylpiperid_—2—oné. 1,3-dimethylpiperid-2-one, 1-methylcaprolactam, 1-
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ket one, 4-ethyl cycl ohexanone, 2-nonanone, 5-nonanone,
2- decanone, 4- 14 WD 2005/ 067556 PCT/ US2005/ 001506
decanone, 2-decanone, 2-tridecanone, dihexyl ketone
and dicycl ohexyl ketone. N trile.solubilizing agents
of the present invention conprise nitrites

wo apsesent ed by the fornmula R CN, wherei npd%;l{]sh@mms%
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35

cph ms havi ng I to 12 carbon atons;
hlor o

selected from5 aliphatic, alicyclic or aryl
hydr ocar bon radi cals having from5 to 12 carbon

alpayrpyrralitiih-vbes, o, Sidismitiipipdridid-ase, haweyls- nol ecul ar

V‘ﬁbﬁi\gﬁigldﬁr?&ﬂeag%ﬁ?%yrﬂoﬁd?%gghl g%ﬁnﬁgféglﬂgrgﬁqﬂss
p?"@# lpgprgwaé;ﬂaga $romaliphatic.and alicyclic |
hydr ocar Kelane acdluhnl&hng adeats of@éiarhseniﬂv@rﬁbb@ﬂm@frﬂﬁs The

n@tﬁfdé'rl reééﬂteﬂgiry h% r;]r(‘bb’r\‘?' é n 'tg}e:;l' ng
afHedory BoistE ?fenyﬁﬂpﬁ Al i qu 2t
stagisels havirgifrery drio dalcbdmn Iahmna: ahd;wh@rlamtsaldsketonmhawal S
caanfombmanqe@ﬁr@f ﬁmrabeatfm’a aﬁ&:ﬂ?bb%’tbﬁﬂé R §§{uﬁf§( | f rom
(R %921 ok nigralindeadept ol S B
rﬁ.ﬂ'P alisand alievilishydrapagiwnitgdicals having! tocicarbdrsatonieat i s,
gz maémlarmlgmgrga;d:m@@sns ﬁmrasw@n Bb&tA96 Ro (zaéa )
‘%MM SEh RO Ry el onh f Rdtidarb ol BIGR.
Aefted AN9darming éé\'%@ﬁc RyRRVEEMatIeresinatdyelisdeatenand
h‘et epoplé oyclopentadondg cgtietiexahand) Qnd@c&ahbﬁl@ﬁo@ erR'W | |

%dﬁ@ﬁ@)ﬁ by ?rmr?]sgb&ﬂ%@@ ﬂ% OnI TQdIBgF tP%{e]ﬁt ghgn q
? 8?%%{?'891 Pgn-ﬁtirpcqseofbs@maemé aeleﬁeféfsannwah@qnﬁe
a’E@: dirrenitel chiwrthe) aud elkotices (e, glethoky) TR ahd BAmay

Rﬁmbﬁaﬁ@%%ws Fé%t:ﬁ-hisﬁﬁ‘élﬁuﬁéd réc%)‘q%hfr&dléél 1 EN

h

S FnEd opRin %Péqu%w PGer{atin Augen (ks 5ROy |

Aufurdfhim} igla, ra@yailcbalexnyherwiae pbiphosed of garbon som. Indecyl

URABRY, ho n%@éi%ﬁ hhré@ﬂgﬁ-hﬁdﬁbceﬁg&n}%én tgén,ggg,?& is orrer s, - as
tsrp et 2ph SRl 70 s Mol be bravent pkach 10

ﬁrhmatqnza inR’ agd it sandtbe pmet!nﬁofamesummdnl- mted toc 1- .

Tyaneaeh AllRtiRerts GhibkiRYdatdns #ﬂﬁ%%hﬁ@&ed in 2pplying

;(ﬁé? ¥§%§¥b§ﬁ§r{r§§ m@ec@%ﬁ%%ﬁ EWEQ(IOES Rgﬁlraelgen?actwe R and

Blertis caiayclic av@nwﬂbwdamrbmrgghaaiwrtu@gmalformu]a _
aRi'd:DRfyrmmd Ao Rhyl, Qﬁo@nl.wp&fp@r b@, Bebitpi SdZbig,
RBLD gl ﬂ%ﬂ%“e  S8bper Bl ey, RS cppne
&]ﬁ’B%PFW 1, gonyg e%l wleed, dodshl end theincefisuetional 2; R is

ssjrmn g well anpb,émyurtmhz}d, auRtEngl, m@m@l iy, )kygui ahﬁgar bon ;
erein sai

bons ve a nol ecul ar wei ght of from about
100 to SeE vesksetong splyhilizZingagentn inciidetmbarmnetcul ar

Weiitgéh to: Bhutanbik, Grpantanae ametaphéndat) Butyroghenon e,
hexanophenone, cyclohexanone, cycloheptanone',‘2-heptanone. 3
heptanone, 5-methyl-2-hexanone, 2-octanone, 3-octanone, diisobuty]
ketone, 4-ethylcyclohexanone, 2—nonanone,< 5-nonanone, 2-decanone, 4-
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agents is preferably fromabout 120 to 150 atom ¢ nass
units. Representative R aliphatic and alicyclic

hydr ocarbon radicals in the 15 WD 2005/ 067556

PCT/ 11S2005/ 001506 general fornmula RC X incl ude

met hyl, ethyl, propyl, isopropyl, butyl, isobutyl;

weResderssy | , terf-butyl, pentyl,'isopentylpcti®aasshiss

tent-pentyl, cyclopentyl, cyciohexyl, heptyl, octyl,
nonyl , decyl undecyl., dodecyl and their

octﬂuréncgwr atdecalate, |2staarmuaaonas dRepy RetBNéE ahd Mi@y@dsﬂsstwocar bon
ilizi ng agents include but are not limted to;

3-(chl or ntane 3-chl or o- 3- net hyl pent ane, 1-
chl or ohe&nﬁ Xh!% nglag i @N&Hﬁ%ﬂntﬂ"é’ﬂﬁ%%’ﬁﬁne
1nlmlelsmewesﬂrmmebwihe ddrmalacR’EMa weerel RYiE selediedom  an d

1ahﬂah§trct élic‘}&]ie% Qéﬁ ﬁ?d?ﬁcari%ﬁ%l‘?&ucé@ hé‘\ghé b @Etgal%gdé?%bs oot ed

Tk Sy S pilPe e Rscuasig o e are

i inabpe2d8 mtdnyic sweise onitsd R'rirosaid mmlmsoldmhtmg/agems IS
bfaFalyasblaansd frdmmgmm@éﬁﬂancﬁdn&sydra&é}b&% Yéqﬂ;%d' cal s.

e Lt AT NS

about 80
ts9lubiligiog eoems Isa:reﬁerablmﬂm abouit 120 tolahouRb40 atomin mass/ e
agiiter B! mag bptishalyinclade sulsstitutddfytiR@aiten radicals, that is,

fﬂ*@ R TR hifhildare.

GutPPring 6 Pmﬁitﬂeda oxdesiio- metiony énay @Q’IWBHY
bmlmirdmeroalnnmm»smptpu hptiobarbar edlcbl%nmet 13, Adicdls,
%Iﬂ&?‘éﬁﬁ’ﬁﬂ( heea% nltrﬁ d@ﬁé’?%%(y r(l?%gahga -) Qgég@%e 700"

@%@Pa faﬁwaz?haﬁ" eryiee Ccamegse B%fP?‘P alowiga dn a{eeerabnd -
trermondieayi thr@amdtydrocmn eutcstlmehtskanbhhetergata@emfﬁi of

teh ereieb@&gmoﬂenwﬁméﬁmnuq@méé £ Ci t
ctures
B, 30 ot Sl porig aqgsteqe oK 8
I'@}eroatnmg sushle cansidecssiin applymmmefaﬂmremenhMedg roup - 002
ifolécularRgighit mﬁita&.ohe) Reﬁ}t@se.ﬁ&w@ Refaﬁ;ﬁlﬁé%yalfcwi% a?ﬁ%‘é@& o
uct ur es

*or linear,
stroc2i85h Fllote i o bt il W oIt ot or |
ﬁe%eamgaeomldt@ﬂ-pemy! cyclopentyl cyclohexyl heptyl, octyl
nonyl, decyl, undecyl, dodecyl and their confguratlonai isomers,:as well as
phenyl, benzyl cumenyl, mesﬁyl tolyl xylyl-and phenethyl.
Representatlve nitrile solubilizing agents mclude but are not limited to: 1-
eyanopentane 22—d|methyl-4-cyanopentane 1-cyanohexane 1-
cyanoheptane 1-cyancoctane, 2—cyanooctane 1-cyanononane 1-

-cyanodecane, 2-cyanodecane 1-cyanoundecane and 1-cyanododecane,

Chlorocarbon solubilizing agents of the present invention
comprise chlorocarbons represented by the formuta RCly, wherein; x is
se!ected from the mtegers 1or2; Ris 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.
Representative R aliphatic and alicyclic hydrocarbon radicals in the
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bi cyclic, saturated and. unsaturated hydrocar byl

radi cals. Each R, though R8 may be connected form ng
aring wwth another R through R8. The | actone may
have an exocyclic al kylidene group as in structure
[C], 16 WD 2005/ 067556 PCT/ US2005/ 001506 wherein Rl

wa tnugiae R6 are | ndependently sel ected frearfvitydsagen or

linear, branched, cyclic, bicyclic, saturated and
unsaturat ed hydrocar byl radical s. Each R1 t hough R6

rg;;;efabfg%a&%gtdgmwmthg gglhyu ;irﬂgpw isdprepyd st - R1
T T
D e Moo

wa'mnﬁmretlamlssommsts Representative | actone

sol ubi | 'Réﬂ?ébe%&ﬁl% enibrocary J‘PL%II dlEHe are®
tt‘nﬁﬁl&pl&rg&g C?"%I it E‘fqlﬂ?ntgf‘:@? éﬁ‘;”{g’?ﬁgefiﬂi\ tg‘I(Eiecul ar

Kblorahexang @ﬂncm@mlngxanag H-ctjorGhaptamg, i dhloeoiame] hyl- 00
E&Iébgibgaﬁdé AhibrédRane, and 1 @3Hﬁ9ﬂ3m3|8&ne ot ur an 2 one
(2 S eagayl bteRssgs b e PregeRimenier e
@stelaficpemaniad by me@eﬂabfvmdslk CO2R?, wherein R" and R

(ake Blefndenttyydeictaiadmonr IehFatid cyclic, Satufitéy - f Grm- 2- one

;;ﬁéﬁdgo e u@%ﬁg éh:' E@? % éﬁﬁﬁllef%‘ggg&s@tes%mlaw op

?'3‘8 8 e 3N @i éesm?mnlw weightipfiiipe abautiBdixone,
@h&dﬁ&ﬁ(}mtcm%maéEuﬁ)s 3-octylidene-5-nethyl- ‘e 0 .

di hydrO Fﬁéﬂr %t iL e not fimite o
| (%?—E Z@nﬁé&bcﬁ(gﬁé% (dnsglqurt%?/c%?bgsmf tlajsrtrgr) 2-one

@tﬂyylm)@ntbate&ﬂhul heptanoaks, oretyCheoipEPate? 3%ropyl propionate,
efhyPienzoatd, &. rﬁprbﬁmﬁﬁthéﬂhi%eﬁéﬂzb@%ﬁj) etR&Qfefhy{ ester,

diptopyl carbonate “Exxate 700” (a commercial C; alkyl acetate), “Exxate

-800™(a commermal Cs alkyl acetate), dibuty} phthalate, and tert-butyl
‘acetate.

Lactone solub!hzmg agents of the present invention comprise

'Iactcmes represented by structures [A], [Bl. and [C]:

.
Y

R\ P
Ry ﬁ4 'ﬁﬁRS

[A] | B] [C]

These lactones contain the’fundional group -CO2-'in a ring of six {A), or

“preferably five atoms (B), wherem for structures [A] and [B], R, through Rg

are tndependentiy selected from hydrogen or linear, branched, cyclic,

bicyclic, saturated and unsaturated _hydrocar_byl radicais. Each R though

Re may be connected forming a ring with another Ry through Rg. The

lactone may have an exocyclic alkylidene group as in structure [C],
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5- met hyl - d1lhydr of uran- 2-one C, 4H, 402 224

(E, 2) - 3-cydchexyl net hyl 1dene5- 0 o s~ .

nmet hyl di hydr of uran-2-one - V "\ ClnHsOx 194

Gammaodx! | act one noo, 0 Cal -11402 142

Gamma- nonal actone LJ O COHleOz 156 17 WO 2005/ 067556

woPLi#g/ie82005/ 001506 Gamma- decal act one V opdgnab#e®dsed 70

Gamma- undecal act oneo CuHxoGa 184 Ganmm-dodecal act one
Gt 2HnO2. 198 3- hexyl dl hydr of-.uran-2one f~ . CraH1602
Witereig Fh dpoyghdRdsrd imepemdentip seleete Orbiaal@rogdrBet linear,

Hréinched! dysic, Bic E@é‘turgﬂe ¥% ngé’t AfbddnBRGar 8
%acgl(@ tﬁ%gﬁﬁ E,EE%‘(S%/‘H a c?%qr puran ongﬁﬁgﬁwg 142

'H&PQ@OT o ity anothghB1  CoHr e
theggh Re: Thg bfv‘f@B@E@u@l%mdntd havela ihgldoutar @eightine- 2- one
@éﬁéﬂf & Pomlatiduit 80 tﬁ@u%d@tdﬁtﬁné@tdmw&?‘&{ dﬁ] uran

y

ci.s eptyl ydr o
ORe @ﬁhﬁ%}ﬁ@é‘“ﬁf‘é@o yl 5-met hyl - di bYdr of ur an
'chﬁ%‘se@taam@ctogq golublllzmg agents mclude but are not limited to

. the compounds fisted in Table 1A.

TABLE 1A
. Addltlve J - b Molact.ilar'Strt.icture“ ‘ Molecular - Molecular
- R ) Formula Welght {amu)
(E,Z)- 3—ethylldene~5 methyl- . ‘ :
diydro-furan-2.0ne . CiHuO: . 126
‘ (E Z)-a propylideneﬁ-methy]— . E
dibydro-furan-2-one . - " . - CaHhig0s 40
' (E,Z)-a butyl:dene o5 melhyl- . .
;! dlhydro furan20ne v G0 . 154 -
& 7 penlylldene-s-memyl- - - -
dihydro—ﬂ:mnzone R - CihHie0z . 168
73 HoxyidensB-methyl-
dlhydm-furan-z-one . . . CyHi0: 182
}(EE)aHaptyndenw-memw- , T
. dihydro furan 2—one R . CigHu; . 198
‘(E,Z)-a-ocmidene-s-memy#. ‘ T ‘
dinydro-furan-2-one - .. CuHz0, | . 210,
"KE, Zi -3-nonylidene-S-methyl- . o : -
dihydro-furan-2-ong ' CuHa0: © 224
(E T Emar—— T
-{dihydro-furan-2-one . s e s T © CasH0» . 238
IE2r5-B 5 5timethyexyidene) | -~ og® : ' S
5-methyl-dihydrofuran-2-one ——M " CuHu0: o224
213 tydohexymeihyiidene-E- NP —
methyl-dihydrofuran-2-one - % - Cute0, 184
Gamma-oclalactone O, __o. ‘ 7
_ O O CaHu0: 142
Gamma-nonalactone . \/\/\éﬂg ;
_ . . ' Colhe02 156




0
nmet hyl
Cis-

cis-3-(3,5,5-tri

. . . CrzH2002 196
one CnH2002 184 5-

3- cycl ohexyl net hyl 6net hyi -

nmet hyl hexy0- S

- di hydr of uran-2one o Cr4HzeOx 226
" 0 dl hydro-furan-tone
- 5-he) cyl di hydr o-furan-2
5o0ct yl di hydro-furan-2 one

5- et hyl
met hyl -

waR0edRAES2 212 18 WD 2005/ 067556 PCT/ USZOQ;"@/TQQ%Q@ISM
Hexahydr o-i sohenwf uran-1-one CaHlzOz 140

to | _0.C_oH,

d T%_aqa%_(%ajg!?er ne oH e(y 1'70 ova
dgl't a- undecal act one et °184 dQJ‘O,l,ﬁ@godoca,I,@ct one

'Wuﬂdeﬁ!am S\ Wﬂi X Id’ll hydl f-or-a=2 one
and_3- hexyl -di hydrfo-furan-2/ N |- Guad , (2 180 pone r
L e eiretsebens | i zi r‘g*\ergemg\@mr Al l'cay havg a ki ngmati c
Vi ssﬁ%ﬁlaﬁyérc;zlfum‘ﬁtone”"" t-hah—abaut—7/_c hkpq HE 4 For
i nstance, ganmma- i _' adt one has d@,m;agmatl GVl Slcosity
of|. 5.-4 centi st okes is/(3-hexyl 5
5-%‘@&‘44%?@?’1’?9% of | has Viscosity ojr: 4.5
canti st okés bot h .gr _ ct on S8t 1i zi'fg agents
eSS et ek - CI ary—orprepareq—by——met hods
ag¥escri bed in-Uj-S r.ov‘l si on Fet-ent lappka-cation
1(3/910 495. (I nver ol i ' . Fagan |and C. J.
B ‘ )4, . i ncdrpordted
héirgztns t ‘her _gpbubill i zj,ng agent s
ofj the pr esent conpri ge aryl.lethers
I é vvher einN: RL ig|"
S Qdis@3 d o ‘ cats ‘IICVIi‘ig from 6
tcf”’T%"’Ear bon at orrE . © - CiH02 156,

Gis- (3 pentyl-s methyl) dihydro- i . )

furan2one S . CioHie0z - 170

_c:s-3-hexyl 5—methy|—dihydro~furan- :

2-ona - CiHz02 . 184

cls3heptyi5meﬂ1y!~d1hydm ' , ‘ ‘

_furan~2 -one C . CizHpOs 198

.crs-a-octyl-s-memyl d|hydro—fman- e ,

Zone’ b0y L 212

‘ . . ‘- ) .;

ol 3 {3.5,5-maThylheRyl)5- —

methyl-dihydro-furan-2-one -  CiMea0n  on0g

aiisra-cyclbhéxyimemy]&meﬂlyb .

'dlhydro-furan-z;-one " : " CraHedOs 196

5 -metiyl-5- hexyl-duhydro—ﬂ:ran 2+ - , o

one CiiHz2O:z 184 _

|S-methyl-5-octyl-dibydro-furan-2- o

one CaHz02 212
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.@V‘ﬁ %fi"dﬂ%w a’ Mﬂ HF“% amchsz

©* propyl, isopropyl, butyl, isobutyl, sec-buityl and ferf-butyl. Representatwe

R2 is selected fromaliphatic hydrocarbon radicals
having froml to 4 carbon atons; and wherein said
aryl ethers have a nol ecul ar wei ght of 15 from about
100 to about 150 atomic mass units. Representative Rt
aryl radicals in the general fornmula RLOR2 include

wghespyisss bi phenyl, cunmenyl, nesityl, tollgdwusmg,@(ﬁs%

napht hyl and pyri dyl . Represent ative R2 aliphatic
hydr%\r‘ar ban_radicals | L the aeneral formul a RIOR?
i neTUdR S RBEHTT "%t hy propyl @.ﬁg pyl} byiyl

i gobutyl, sec- buty epresentatiye 20
arlomati c ether soI Zi ng agents i.ncl ude but afe not
[ ybjfald&h{acﬁg —ret ||y| .]Jllenul ether (aﬂl sol 1) r—
1,13-di net. hyoxybenze/r\l/e\_)fi@yl phenydaet her amd  putyl
PheRYhaider—HyerdHrusr8ether splubilizing agents of
t He present inventli. L hase.or epr esgnt ed by

trf—%enz%r-al—f_m_w [ therein 25 R ik
sdlecre c?"romallphatlc arfdial i-c

ycldﬂ onydr ocgy boh
rddi.cal s- havi ng fr 52

P %%QQQOSI 00150$ “albjout °5 to abbut 15 car bon at ons,
pr W ' rat e alfkyl . cal s.
Repe egew;lm%ﬂém r 1sol HHC i 2 ng” age ts
incfude but "are n .0:]
C3H130CF2CF2H. |t ed .that iff -the.
refriderant;. . is a ' her, then |the

sol ubilizing 5 agent may not be the sane

hydr of | yar oet her rifl uoroal kane sol ubilizing
agent s gf'a clopg SB‘FB@%’PQ agqnm'i'eraém hexghp kingmatic

ylsgosity of less then @abmameatmdmses ORI dynstdresgpmenal -

1A08BalsRtoRE AR kintheiGlisko R C%Qﬂlé patic
%r}?ef%’@&?mi%ﬁ%%%&%ﬂ%ﬂé?&ﬂfv ﬁ’ﬁ i o ol cvou

F@'Ft@FOA‘SP PO At ARy

C8H170CH2CF2H ajnd

Fagteng sohddlizingagents reaybe avaliatile admmenRiztly esgepartd ve

ietholis ab Hbddrined Rl @%mdabpétémlaﬁssm%&mé/gw&éside but

TREARES bbb it oy siendnhigol dbsiont 5 o4,

'B\f’ﬁ@@fﬁteq hareinby sefeieige.be present as a single

conpoundxryl @ther BBIMbIRANGARARIYY tiftSprasdht mgﬁtrbn%rtﬂe?f e than

| |

%@S’é el otk 1epteRp B0 bnsitolis BIGHS®, Sneistns Wiy « e
f%@%hv@reﬁafb@hwcaeé@vmwonnaﬁ:mdmrbonatomm .
ealsmeleictemfmm aliphefichyidratatbioneaditdls g4 fr&rh 4%@@8 s UC h'

iodn g@ﬁfsom wiin 3R SR Ko ATl %g,qfr and WV

conpr1sing

& %f@@ é‘eﬁ&[ga %I aﬁommawmﬂso RGB@SWB@H R’ fYilcent to

eeumats in e gme@monnpla REORE inolidé preryR BidEhyl] Windngl, UV

T X T TG
t.

aromatic ether solublhzmg agents include but are not limited to: methyl
phenyl ether (amsole) 1 3-d|methyoxybenzene 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 aliphatic and alicyclic hydrocarbon radicals having from
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Solubility of-these UV fluorescent dyes in

refrigerants may be 25 poor. Therefore, nethods for
i ntroduci ng these dyes into the refrigeration or air
condi ti oni ng apparatus have been awkward, costly and
time consum ng. US patent no: RE 36,951 describes a

wosbHeekss Whi ch utilizes a dye powder, sopdtuRbhcisOr

slurry of dye that nay be inserted into a conponent
of the refrigeration or air conditioning apparatus. As

. rabbud @mmt Bcah dtorhs lp?é‘@fab@fﬁm@dr{/ Ginbax @&J@ﬁaough
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tdi dj d

f“?v@%@%%{ A Sal g o BPEL S Rina e il "
Rigdot limpied onEattddeh zldyft!éd Call 6 O%F6F H. §shettld bﬁ or

aloteddbaldf thi ceffigeyare fipahadrofiopdether iRgs Hdpflibilifing he

Qgﬁflﬁéf%&beltﬁtﬁﬂﬁ%%ydﬁgﬁo@éﬁ' uorescent dye could be

SSO ri'gerant itself thereby not
requirin 1&29"@%’8@"‘%{?51 siipilipgragants &f thei piesestiuct i on to
tilventiesf congaisatli, Ghirifivoraslkaresdplobaitbd by thiepenerals. The

ﬁéfﬁWCFéR‘VﬁﬁéﬂeﬂrR”lﬂ & ﬁ'&%b%ﬁ;{)%‘ﬂg b ncluding W
| i s Aok
SERBEs SR dEm %a DUt 8 GDRRADTS e
direferablyyprimary, fieear efaturgted catkyl rafivals. Repiédenttive 1,1,1-

st AT 05 SO AL
&%ﬂeﬁlo % dg‘ hg%if{ifB%%@eﬁaﬁesm ution. In the pr esent
Conposi t$@m|!mmﬂﬁhf§|0ﬁﬂ19 presfent ipeention ma\beprédenbaescent
dystngncorfisdunll] drinddy e REQHt as émmu%tt%oré tHafl oﬁEOUt 50

‘Qﬁ!ugﬂ%m Q§érﬁe[%xtur9§ SFS%L@F?:E%Q 2pants about éﬂt@gguf“g tzg
a‘fB'H '!'Z"fl ag@Nigfrem Hier saem clasts of semp @aytwemmss,tu on -

ios tvecodabitiilizingi zpgnis Gent tworiffeent Rk sdsy eﬁmsha lb%(\)/ﬁ@e
esent invention the
ﬁ%%&kﬁl@ﬁfg g|“;s,cg|e@rlﬁ:g;ent in a concentration 10 from
about 0.1 FC”B@?S@@N* corppiging fefrigenianddY -per cent
flnorebeent dd, rfmgmbanto 01 wéigittatzroent tocabollt 1.0 welyat ght

F@?@%@{Bg éﬁéﬁc&ﬂ%&%ﬁ 85;\)”83(@ ﬁ?efe;aﬁlgg@fl{ ?bou?@ 90.{&%55:5
BB WelRegRal AP miashpSFargbly e 0.01 weight
p@&sh@eﬁaomm%\ymgfﬁmemmtlves rmy 15 added, as
desired Sdlﬂ)llﬁ;@émﬁ@éetll\@mﬁ)régceh eer?l%‘E{Herd A 1) on in
e bk ek
PediF penulitioningrapparatiis ibave bekn avdurtardy reesthoanditime t ed t o,
aﬁl’(SumlN@ﬁB pAGRNAbSRE sﬁbaeHﬁsdﬁlth%? ;H%d%%kﬁ gmz sa_
S8 PSP ot GG dyR et ik s Tite 3t am
eepensint olihe ffrigesation o alg @m«mnmgt&p@e@mms réfiigesantr e

- pnebritant Brd dheulaRdeitbigethe @pﬁm&ust h8RiFe isHissBRbY or

O A A MRS e,

it ugég dysintorayrefiigeration or air conditioning apparatus are -

: described in the literature.

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 fo compositions including UV fluorescent dye, which may
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much as about 3. weight percent of each additive are
used. These additives are selected on the basis of
the individual systemrequirenments. 25 These additives
i nclude nmenbers of the triaryl phosphate famly of EP
(extreme pressure) lubricity additives, such as

wdiebydsesked tri phenyl phosphat es (BTPP), ﬁHT/(jgiothMso%
Syn

al kyl ated triaryl phosphate esters, e.g.
8478 from Akzo Chenmicals, tri crecyl phosphat es and

bel isttceidcedbiatorthe sybsem Awstitiy irpna lréfig erbllite Theirivkntifeal Kyl

B gﬁw?%% [ lhené F’(o%g&;?nﬂ‘iragg%ﬁ fiLoflahlophosphat e

op GEIRY demReraResiynil @%ntaﬁmaébﬂ% ip pRMEPNGf t he
present In Itha/macemucmﬁsitrans athpreay reftigdiaht, W¥s - i ncl ude

mabiéS By liBilkihg 3Beht (146 8bolRSDYRHE 0!

¢ Byl Rg 200, AU EBR1 6 2ol

eeea ﬁﬁlf‘%gmégomlﬂ?ﬁ‘kzatﬁtag’? 25 it peifents 2RO o1 s
meierahlc frant abouk® theattost 15 weighi3®reentibftht combinethger s, and

| W@mﬁésiﬁ&ﬁ%ﬂwh% bR tﬁ&?&fﬁ@é@&ﬁ (RBHRERohS of hi s

M
?"?%@?%%w%%ﬂw?@ay piascaat fi ppresehlia genbRbaton. wo
FouG1EeTEH86! weThtBrenbochBUE0 weightibérbent inthe agent S

seffiflerast, prefepalBirdmY. d@é‘vﬂ\.‘élg?iﬂ BlebRab b@élﬁblsﬁmé? , Wwhich

?@&epﬁam%%@fg B s o ﬂ%ﬁigiﬂis"ér
éﬂ% i ncl ude Evergreen, Fr esh Lenon,
Cherry, @tnnawpmmnﬁanpem refrigefation aystdm aam@eam Peel

A1d8p bd dbYir g”i‘o%fﬁﬁﬂél Rl e Skt ﬁ'ﬁ‘gﬁ"’“iﬁe@? 1), as d-

nene an s may be

l?E cgpe Qrﬁ??@éﬁ??fbﬂsﬁﬁﬁ% sighilityy Jﬂﬁ%ﬁa@mﬂveca@dmowm 0 as
wwithin tiaes ficddd olrefriBititny, andirghide, butsesinstimitbeto; antbvesd

‘égér%‘ tex%xﬂg gfesgﬁ% 'fulﬂigc @% ‘”t{btrroéiﬁﬁ and Eid@%tioh ﬂmﬁtgr ﬁgf Et 4

et S Te2ChvalorS. g Pl SFavRBGRre AN O Fontiol g
eoentesiln genesalf theseharditvesrpre (sesant inlthe averdivet

EbMﬁé@ﬂHﬁG Nh sﬁm‘éﬁam@ﬁrﬁg ?ér?éttvggﬁi eYoverfi Ui J)éngdrng tgugge”tThe
TRl ool RPARE of ko utrs b At O g bBERRL 0 867 oat
mugh & @bOlftI3lW&bht@ﬁmeshqf |each additiverapd usagleﬂ'atesmn or air
@iticsiapdbalactdBorRMBAREE BBthe TRIMAERYy

"‘W@'ygﬁ’? Eegerant

ShaELh Ol hGab bl S e Vi v e

ﬂr@@ﬁmasu@o riciyadditivesd sueh ashityatad tiphenyt onbi nat i on
phtbsphafeb @Bmﬂaomtm alkylsltédetha@t ph@bryate bk, 88yspe done

.| UOf ES §h§ﬁ{ ais q%ge&gg;? p@%?%argﬁ-%}él\éatl on into

FEPPOWP aﬁﬂ@ﬁorﬁﬁv p.i3 @Btel digtidithisnhosghatpp fagutzine
diaikyedithlopbosphbiei (QEZRDP), BoisHz0f 1375ahnd stRaTh&hbdrd B d.

FRETaR? bt eaBOANBPE b tn'oBmBBYichS of 8 rdddnt "

mventlo Other antiwear additives lnclude natural product oils and
asymmetrical poiyhydroxyi lubrication additives, such as Synergol TMS
(lnternatlonal Lubricants). Similarly, stabilizers such as anti oxidants, free

_radical scavengers, and water scavengers may be emp!oyed
_Compounds in this category can include, but are not I;mlted to, butylated

hydroxy toluene (BHT) and epomdes
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.condi tioning apparatus. The present invention further

relates to a nethod of using the refrigerant or heat
transfer fluid conpositions conprising ultraviolet 25
fluorescent dye to detect |eaks. The presence of the
dye in the conpostons allows for detection of |eaking

wo Bhsdeges ant in the refrigeration or airpcgaRshddoeddl NG
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apparatus: Leak.detection helps to address, resolve or
prevent inefficient operation of the apparatus or

syst em oBolebilidiy@gents dueh b ketonbemlsy Haleant dupittiohafe
ww%m&%tﬁaeqﬁgm@am%%} t&raétr?gpafg%vf eration

of. t'he aq_gara rises ing the
JEAGECR T gpic Sxppies Apdor Besking ﬁasnts onfragrances Rt

fihclodeeBveegreen] Feeshs otremc Chivey] Ohatasion, Peppénipt, Frorall | Y,
SBrTthi Pddd bPSHI@ mter@c?ntrﬂégﬁlrlirg n&C S Wvan a%

i 0 para us and

refrr era

i aéaingfaﬁr é?dﬂ'é%?ﬁgﬂ%?g%@@t Higsedid 35 LV
fdoumré@bemt of dipem abont @Dén % ¢p aefutiyes alwut 15%iby alglight means
ftﬁfse@' 8h Bl doRbincighY 81 bd¥F Hé@ﬁn Bnt gﬁt? s&%rhﬂlﬁ t ed
%,etrltra vi ol et Iarrp, often erre to as

19 or "blue light", Such uItra vi ol et Ianps are
conmer ci Bhé gresent inventipositier sdaleroT LS00 5f adncGhe

| awﬁrgbr&ht@Heﬁﬂﬁﬁd%fdﬁ”ﬁﬁr@%&nﬁ@élf&ﬁgrurﬂﬁ@%ﬁmmt MitrslAsisned

éretgg% d?é' fnd %@taona@ %?luén? Hg 35%@9% ré%&rgﬁratggu@g r@ﬁ'sf g nt he

'@P!F'a@?%?wnﬁrﬁ 6% Hrermefbﬁfap@m@rrﬁeﬁgltaﬁwgamgefmawas

e dnat tmlnbf@mntd ‘tompositionlintd eeftieratia e air cohdttichirgt em  a

oareﬁ)ﬁt5 It?%n ar a%{ﬁgj%&% byH'&bR’g‘ﬁqhéﬁwyPl%één‘?d%é ﬂltﬁé | anp

?(? rﬁ'r OF escence
tfﬁ@garﬁlg ephigangfes f Wil WmBPS'W" theapessscaofa The pr esent
isolubilizing agéntrant gntrodediieg the combimatier hiachebppmsatng t he

AR Qﬁt§rr%§rbb%n95?§§5ﬂ5min5\§3 ihﬂﬁbj%m Qﬁd;%"gk? | Oos

er at
5 Birdeant & ang e tine $919 comBigpian g resutortor
méﬂlomlwawmmhﬂacﬁnﬂmmg tefrigerant abdldyheab trbesferdhliced and
tTherrea it cof RBSIRSHSE Rthy 1Rl Led RIRB Sétih P Rtionr al?r 0 d ucing

conde srng the said conposition in.
{}%ﬁﬁg'ﬂg'mg%?pa{ body to be heated and thereafter

evapor at | iegpregantingesitioo Surthies relathe tormmiitbad of «Hing ther at i on
irafrigérahter hickrameron il eMbb&ibne lcofbrisieaIFRdMBaM CS

-““ﬁgtegg”ﬂt@v& S RcERE HE Bl BB SR For ¢ S0ce.

COmRB 0?3@5% D&Wrﬁféienlotﬂ@ﬁlﬂa@raf@qmantabﬂ?pre‘smretpn
ab s cpidiiimingepparitse teak detbeiRmiRipaab address Rsbolvaior -

hf ﬁ%&éﬁﬁb%oﬁ Stf t\:ré gﬁﬁaﬂ%ﬂug By g%?ééﬁ @e%‘f@%‘? e an 20

trgba q;helps one contarn chemrcals used in the

operatron of the apparatus. ,

The method comprises providing the composition compnsmg
refrigerant, 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-c_ontaining refrigerant. Suitable means for detecting
the dye include, but are rot limited to, ultra-violet lamp, often referred to as
a “black light” or “blue light”. Such uitra-vialet famps are commercially
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vapor - conpressi on cycle re-uses, refrigerant in

mul tiple steps producing a cooling effect in one
step. and a heating effect in a different step. The
cycl e can be described sinply as follows.. Liquid
refrigerant enters an evaporator through an expansion

walRvdRsss and the liquid refrigerant boil Sdrisdsdeids

evaporator at a. low tenpera tureto.forma gas and
produce cooling. The |ow pressure gas enters a

cavaitablsstsam nwherogs sh\ecapsheclicAINREIBREER thidpUrpdsae i ts
Rﬁlﬁfﬁh’é ﬁltrég It AORESRRHE coFEh?dethiﬁ] off ﬁ?g E}%er{

ous r Shog he
d%‘FF%ﬁ%fi‘P L1 f%mgeeaﬂw Reaif g9 tg@ﬁ@rﬁppar@tsﬁ@@dégg GRS
callewemtogmsu!aibsmbamtout thetdyete&nwléakm bt fouhdey shining -

reafd Wi inie tal?hg dﬁ?ﬁé‘é;ﬂfﬁr&tﬁ Eﬁ‘@oﬁ:eﬂ%iﬂh@ﬁu&%&e‘},@e Lfrough

1 e 'nﬂhwgﬁ‘iﬁv aRhak apel o T, e oner CprCREre

the . eﬂacmesmbmyenthuéurtmmtem@atnlnethogiof esmgTﬁhere are
%Hp@@!ﬁoﬁsﬂﬁfe &éseﬁpﬂpérﬂ%ﬁ%ﬁpr&ﬂﬁ"ﬁn 'i‘@fY i Ghef!

e oo hiens foaddie SREEER b g eey

: JcefnPO%ltm ipiteundeinity of erbedy fo be canlecoanddRérahttdrl ow,.

?@ﬁ%lr@%ald%nipbﬁftldfﬁ ehpRdSehy: ﬁ@e’ftlﬂﬁ cbtﬂ:léﬁ@ﬂﬁ kigssaid he
oipfoiadn 3% ROl ds e o 38 b RERES bnd b o o 03
Mm

\REPRAY PPEitfPNIS2005/ 001506 centrifugal or jet),
dependi rMe@ﬁnh@l\memb@rafmch@ﬁhﬁﬁlya@a%mh@n act on the

IthdtiBalefiSs i E3861hg frbdi grﬂ suﬂ:ﬂsaéta' .-%ﬁ«gg@g Lagement

%,_ g&{wam? congresso 'S % ent

Qo 7 Qg tulbaldcanbeserpvared fgareuss peommeplaisedr is 5
tehelepinelide vapbr-eopppesion, dbeorptitre staasiendr steini-spetoant
GRBREsi tions. A centri fugal ‘cofpr essoruses rotating

el ementg,to accel erate eipr efrigerant- radially, and

typi cal | HOBE‘P'UQE%s‘%ref'fQﬁ @ISY%?FBS Hcudggs8r  housed in
Bvalwatoy a.coDprassor agehdensen aed ao expansioaldeyicé.ake f 1 uid

grlﬁ?ﬁcoﬁfﬂ)r%s'siﬁﬁ%wl@l:e -6 re@ber%ﬁcrrnﬂjlta IenétS;Bs @%d@c inag
hplthfottdl e Heni i s pPalta Hectin adiipean e Thee

iChgle carebe dmubetmmplycas followsp Lmdmﬂngenaaberde:slans in the
@vaiorster thisvigh laf By nstohfae@@él aHd the E@g&#@f.ﬁ S

Q'g‘?é/"%@s'%g”??%%&‘ﬁ 'F“p?‘oﬁ gm%r@ggp an@%yp user

AiMEREBILEE HR%emneNs|a CoMpressbr where the gaslig compresseal

- $¢ AGRSts pleseardinddemperbiife. fihadk mr-ﬁ%wrs (diﬁdrés%@dﬁnd

gggea]ué rgfﬂé&?ﬁt tﬁ’én e(n?érg We%o?‘@gg#? na\yeh %\ f?‘zgfre%g%rgﬁtpr essor
icendanges angt ‘i"%Phéerﬁ B% bﬁ@kt@ the eswirenrentpThe mitigeranto t he

stk W6 theiaxpaisioprdesiss tifrough WhiE Seiguid kpARIsedre 2
FigHb-blouirt |eeagp{h%%ﬂaeas§r yiaeld lodvEftebolird ROGR B OVer 2

' evaporator t%s repeating t%e cycle.

There are various types of compressors that may be used in
refrigeration. applications. Compressors can be genera!ly classified as

‘reclprocatmg, rotary, jet, centnfugal scroll, screw or axial-flow, depending

on the mechanical means to compress the fluid, or as positive-
dlsptacement (eg., remprocatmg, scroll or screw) or dynamic (e.g.,
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20 Positive displacenent conpressors draw vapor into a
chanber, and the chanber decreases in volune to
conpress the vapor. After being conpressed, the vapor
is forced fromthe chanmber by.further decreasing

t he, vol une of the chanber, to zero or nearly zero. A

wiPRskiswe di spl acenent conpressor can bw&%ﬁ@ms%

pressure, which. is |limted only by the 25 volunetric
efficiency, and the strength, of the parts to w thstand

t EetrifRy=e oi5et), VepbitlindSh RoW B rﬁédﬁ%ni@élse%rﬁ&m%

Cmq) LT ntrifugal conpressor depends entl rely
{1 %@er% ?(ggal force of the high-speed inpeller

to conprEer pesitveadispiagement erglynamiswghaprdssorsmesi eer .

Tisetién the pme&nnmﬁv& bréSeddl 204 type Rbfhpfedldigy What

e Bt SRR P BN Aperel B BRES "o (e 11 p

s peed of A Chril |uaﬁa0n@fessqr o8 petaling elemends tyrseelewte t he
| thip edfiligarant reiallyy @ tdically sSnduides an tmpéllef ShPdifskel 0 t he

" HoaeEd fla c%f\ilnb " eehfRil &?np?ﬁ%otse ntu?{)?t\é%aw‘% EII‘PB laE ssor is
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%‘Pa'iﬁf 8)"?n°f'1‘c3}°dﬁ @5*" o of 3 pirqulaging twllﬂaéﬁ gecslerate Bugh t he
iragisly @iwardh Bemeakatic pretsbere&ise eceafrs tri’tﬁe hasgnesseior nore

dang oriek g it BRARE IS @%Eﬁ%‘ 33@7}8 il Because
oA i o3 sl Piesstng. i RgEA ST patas <or
iSsstagmef t@mmmesspr aCmt@hgai@bmmssmmmqabmzs wilih fromeic hi ne.
i‘%o 42 B mofekdfes, GSPERBIAG BA Ehégg%kﬁregﬁ.ﬁ'& d¥difeh afd the

LBl @paiaiGh B AR Sueh s

1, 2, 2- t riheriiressyte fefip, mp@@pmmn (aiPO>f aEcomptassor isdeye
aelitt oficbegate de@lmQ@%m&&ettdm%bluteqﬂéf&éa%u?é 3000 to

AL AL 7S RS M g o o
ﬁd@ ‘gaﬁﬁﬁ‘%&maﬂﬁ?'t@% to about 70,000 (rpm, and

have s WBH’dSItwaﬁsb!aeemmtz:emprdsw‘s cfdvk YapoP mfo 4 Btk 15
%H%feschamepdec@ed%g i voRIAdR) oo eegs the v ¥ g\ierr 53%% ina

ssor, o |n‘p ove CO

%S%@sa?@ﬂet n'p'P B frorg thecehambaulay furt ru@sreaﬂog a

theovaluragyef the shagmher itonzesp er pdarigrzerd, Wpﬁ:t%ﬂﬁp@@eménﬁ he
L Afcbm%l“es%r%gﬁ bhlim?d 4 Efess %hlf:lf istiffRed Hﬁlgr gﬁhé ntake of
. 25

er.ate by use

SoRieRRrBRGy and the arenath eeaewos\vfég@neme bui 14 up a

'PERSEWepr ession ratio of about 4. to 1; that is, the

absol ut ajiké4 pasigr dié;ﬁa%%weﬁtc&ﬁd?eé%% s the

il 'le!‘%%d%#&td&?ﬂi“@@’ Fithe %‘F%&%)*W"?ﬂf "%‘%‘é@épﬁe‘i’ stage

Hopediabio W@Pr%iaﬁ]q \aRor mrngﬂmmﬂneummier nTheSe is no

Posife dishlaceimRAR bIOERCPANARS 6diRd Iaynamlc -compression.

The | pressure a centrtfugal compressor can develop depends
on the tip speed of the lmpeller “Tip speed Is the speed of the impeller

‘ measured atits tlp and is related to the dlameter of the impelier and its

revolutions per minute. The capacity of the centrlfuga{ 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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'1°°8?PF?*°1§8F W°r§9' .
Zriehildrblunrenrethame{CFC-11 ) br t 12, 3-tricliooetfinenethane (CFC-

reference. 20 the conpositions of the present
invention suitable for use in a refrigeration or air
condi tioning' apparatus enploying a centrifuga
conpressor conprise 1,1,1, 3, 3-pent af |l uorobut ane and a
fluorother selected fromthe group consisting of.

wd.2084/fsh3dor omet hoxy- 1, 1, 2, 2-t et r af | uor oet hgR&js2002R01506

2-di fl uoronet hoxy-1, 1,1, 2-tetrafl uor oet hane;
17(di fl uoronet hoxy)-1,1,2-trifl uor6et hane;

1,1, 1, 2, Bequewst af |tsjﬂgl93|5éemﬂpbrw&m’faft®ﬁmfugal compressor

uor oe

%W%uwﬁfﬁawem such as

f 1 uor onet

| ]15 (‘Lﬂl’d&hﬁ%%é‘ ﬁéﬁ ?E:g?n 118% ;?r?ésru 615(9‘[1 han%ﬁﬂfg%al
S

Iyt hoxy 1 1, 2,24etrafl uoroet hane

2rrethox ﬂéwztetrafluor? ﬁe
1-di f | uo 93) COMPEsErs 36?!,9@ ?féefa%@t 3000 to |
088t mlons llerzninlutef(npmjr Setali anrkine oentrlfugal compressors . .

2ar8EEAIAG o5 Hq Hs;sereué |£késp 9@6&'@@9@0 to a 0. ),
s i s o R U

“2-trifl ubﬂwtﬁggg/mmeﬂﬂﬁeay be used in a centrifugal compressor
"o improvey tarifréssdr 8ﬁflé’eﬁ<ﬁﬁth@§ *éd@lﬁﬁ@h@@ @wer in use Fora -

%Wi%*gﬁle“ﬁg%t%ﬁ{"%%é@c’% e disdhadbeonie B Ao Brsldne,
gpes toythe syctign intakaAf stsegendinpeliar; R@itylmp@tb%ramay 1,1, 3;
&pemte by hsmmf(asing]é shaffd (UMMBEEGX%Q& eRapld up a

W%Zefsgloﬁlréttouéfhox (ijqw t‘n]iat% @__abgqmgﬁ 8 %ggége%@ane
9 qhsplytesuction PHGF%? of ¥t PKINE® 6F &
:Btage]::eﬁtn&lgm tneaédsonsystain (ifi fiseas addrizatomdgtivepane;

]ap ﬁoftlgnsziéc(efsbﬁ’dérd(?ﬁU@Wé5 ‘3901 %g?rﬁortaféo{ I?% iH@poet hane;

| uor o- 1- net'hdxy- 2- uor omet hoxy) et hane;

| fefef % 3, 3=hexaf | uor6-3-ri rret hoxypr opane;

1,1, 1Tb1-3- @r@;dsémaﬁ biltbe pre2amitiheriigr syltable ‘forld'se ina
reﬂ%éraﬂon?@ﬁ’alrecoh&iﬁ&f:ﬁéléﬁﬁéréu BIB%M@ g}%ﬁ Afugal hane:

H" %F‘?fé%ﬁ@ff%ﬁx@m")&e"? oro 't'ﬁtagé PAdRpeofeRe; - 2- (d

;|selegf@d@i¢mﬂ1@z§qxpmnsmmmﬁ | uor opr opane;

1-d|ﬂuoromethoxy-'i 1,2,2- tetraﬂuuroethane
.2~d|ﬂuoromethoxy~1 1,1,2 tetrafluoroethane
- (dlfluoromethoxy) 1,1 2—trsﬂuoroethane
-1 1,1,2,2- pentaﬂuoro-2—methoxyethane
'.1 (dlﬂuoromethoxy) 1,2,2-triflucroethane;
. -ﬂuoromethoxy1 11 .2-tetrafluoroethane;
1, .1-dlﬂuoro-2-tr|ﬂuoromethoxyethane N
2-difluoromethoxy-1,1,1-trifluoroethane;
. 1-methoxy-1,1,2,2-tetrafluoroethane; -
2-methoxy-1,1,1,2 ~tetrafluorosthane;,
~ 1-difluoromethoxy-2, 2-d|ﬂuoroethane
2-methoxy—1 1,2-trifluoroethane;
2. methoxy—'I 1,1-trifluoroethane;
1,1-difl uoro-2—m¢thoxyéthane; _
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, 2; 2-pent af | uor o- 3- met hoxypr opane; 20
oxy-1,1,1;2-tetrafl uoroethane; 1-ethoxy-1, 1;
etrafl uoroethane; 1-(trifiuoromethoxy)propa ne;
1-trifluoro-2-ethoxyethane; 1,
r
7

=1 o+

i fl uoro-3-nmet hoxypropane 25

35k 1 1 uoro- 2- net hoxypr opane; PCT/US2005/001506
oxy-1, 2, 2-trifl uoroethane;

,2,2,3,3-heptafluoro-3-(1,2,2,2-tetraf| uor oet hoxy
@ﬁle‘l 2 2—pentaﬂu0ro -2-(2,2: 2-tﬂﬂté%r?eatfh?)ijc))?tg%qehoxy) or opane:
t g@%f?ﬁé%%’%ga OFPQ%"F%?ET uor opr opane; 30
t haﬂqﬁlqorgm@thgxaa A3, BB%m@@ﬂumwpp@mne
t1 hes(a;ﬂaoréméthax@ 13, hexd héj@ﬂﬁ%@am
et oAbl e TRRAR
1,-1 123 %iqt@ﬂu%rpﬂdb'tflé@pﬁ@mwmwan% 35
: 3:142,2-Mmeﬂfdxyp'r o2 2-péntstipfastiameand

NA(D’\(D(D(DH“I—\(D%I—\" N D

2

h

f

o - —
H'O H:?e'-*' =

8

'3035? é@"ﬂ 9‘53@5’% JhEPOOTERBRBRERREC. . | U2 00

@”%"QFPQPMPWP"%% in two-stage,
or ofifiet, 3,Bq;3|-heuxa&1cmgé~(ﬂmrﬂmethmgmropmmp r.essor

appar aiys. 2-t7ﬁ\ﬁ)r6éﬂ%3@f'l H{Z?ﬁ%grlgflu&rﬁﬁ telegﬁlmng' ”}122? on
punpsqélbbsﬁ‘ﬂﬁ?rpé e 0’8’5%7’@/%0695?% XRIDANg: 1 of i ger at i on
syst eftd, 1,2,3 Sthexafiom-§-rmsithoxypmpand; oni ng and heat punp
appl i gatq @B&hestgﬂumzwémiﬁ%msml ess; ducted,

k l.er nd I [ udi
SZ&Z?&%@&%@*M S RRPPEE ool cat fons. | nol ude
dones it 1ulifluateehoxer 1,1 g @rigirafluorasthaner eezers, ice

ma|CEI e@nﬂuc&@méﬁuoﬂmtm E—Qéireﬂiﬂ@bﬁfo%?ﬁ’é‘d fr etezelr1 8
wa ranspor
bgr'gg&bﬁé g@d‘hlé{ ?’ﬁﬁ%@{?ﬁg@s. ti ong of the present

t‘ﬁ
refri
i nverifliloh2.A%gn @ 'éﬁfﬁi”d'f'@h@?@@@an@sed in

cair- camﬁndxqu fig-tettafiadroapawyd refri gerati on. systens

that enl Qv 1 f1'i‘2t@c%‘ﬂu:§1 Qlﬁanlibeat exchangers,

m cro angers. and vertical or

hor i z&Rﬁ"ﬂ!‘o@mﬁtﬂP@’)B@E@T%be or plate type heat
exchangdet-sifludrd-2@inugathaanal - m cr ochannel heat

exchamerﬁﬁr@,g_ £ for the | ow pressure
i 3I:}ﬁ't”]tl 8°§ ﬁ# the present invention. The

refri S
| ow ogg ﬁ{'}h g? %‘b%@“’&ﬁﬁe density result in high
flow. Wﬂthmy-ﬂt%‘é-trdum'obﬂlgme frictional | osses, in all

CONMPORGN 52 3l3ThdgkfBroCARESS, thgt?afﬁ&%%ﬂfo%)ﬁfopgﬁé' gn
1,1,1,2,3,3-hexafiucro-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 11,3, 3 3-hexaﬂuoropropane
1-(1,1,2,2- tetrafluoroethoxy)propane
3- ethoxy-1,1 1202 tetraﬂuoropropane
-2-(1,1,2,2- tetraﬂuoroethoxy)propane
2,2,3,4,5,5- hexaﬂuorotetrahydrofuran and _
. 2,3-difluoro-4-(friflucromethyljoxetane, .
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may be' nodified. ,Rather than several m crochannel
sl abs connected in 20 series (Wth respect to the
refrigerant path) a single slab/single pass heat
exchanger arrangenent may be used. Therefore, a
preferred heat exchanger for the | ow pressure

wo mb3nicges ant s of the present invention i SpcdusbsdiRs

sl ab/ si ngl e pass heat exchanger. In addition to
t wo- st age conpressor apparatus, the refrigerant or 25

hdhesse abawesifstad o‘ohmositmmrmeslsblsomﬂéim asd newo-srne| or

Qﬁﬁ@}rn'uﬁ!r-gﬁgé céntﬂfug‘al %omEFé%&@f dgﬁ?ﬁﬂﬁm ane and -

[ uor oet ar e or use in refrlgeratlon

or air ¢ 'Pf‘d?qr‘i‘ﬂﬂﬁ %‘%B%P'&F%‘%‘ iRveption MAY ba usadiy| e,

' ﬁtab»hsrym@nplaemng; &ast puspshamubile’ aiRepmc&lﬁ:aiﬁgaatnd ve
- 'flbﬂi@éféﬁbﬁ‘ s?emé‘%tﬁﬁ;cﬁ:ary 2 éﬁnﬁltlgﬁpﬁ aRy HQ@&%{)H%Q

fﬂpgqasigﬁ mgtp r?vﬁtgﬂ\g dctless ducte , pac oargg termma}/ chlllers
1ar\dd10mﬂuﬂi¢l§|nwclhdngpaqlgagg&rqoﬁopI Refrigetatiomanplicatipns

trl uor

SOl BRI baes GaFi dag rﬁ@?t@ﬁ%ﬁéﬂdé@nsmﬂ Ld

|rgtigeation systanifer omet hoxyet hane;  2-
i f1 uor onend\ednypositidnslofithe bﬂeusﬁtweh v@' édd“ﬂbna 8y
e

g%%; X%gb@%&%g@@éﬁ%ﬁ&Qﬁoor%i’rrb%%mn %yst emp

t gxchangeys,raieroghanigt brat ﬁgﬁi@ngers and vertical or
]muizcﬁﬂtalcslmdsembr Plate fypb testextiaigeis.

2- met hoxgadvehticyral ﬁlchcHQﬁl%bEﬁré‘ich@gers may not be ideal

%or?tﬁa?oxégﬁyr@qffaemggt{ﬁ%@ns of the present invention. The
dov operatingpressureianchdehs tRredulR int g ﬂumveimitrmmm Gtghan e

FridtionaMydes ﬁﬂall?oo'n’wpgnérﬁé r %'tl‘x@é@a :&e\a Porator desi

i i A parsepem @'Ozé%aﬁa DA GrIEBHdhe

weties (withzespegt tadhs l@fﬂmtﬁﬂbpahh&shgbeﬂabtqnmlmpass heat

Jex&h r?Z:r hiedrige ﬁieﬁlg?ﬂg ﬂ))(e oddd! Thérehe @E&B@%ﬁ ﬁéér%g:pﬁané
A e

P'nﬂte ﬁab@ﬂﬁl@pﬁﬁh%%ﬂhﬁmfﬂ f | uor onet hoxy) pr opa ne; 15

1, 1, Liiadgitidn ketaldtatey dnibrédsob Qs o6/ oRigBRADS:

S e e
penfaﬂuorobutane and ﬂuoroether are also suitable for use in refr[geratlon
or air conditioning apparatus employmg a smgle slablsmgle pass heat
exchanger Representatwe fluoroathers include:.
1- dlﬂuoromethoxy 1,1,2 2-tetraﬂuoroethane
2- dlﬂuoromethoxy-1 1,1,2-tetrafluoroethane;
1 ~(difiuoromethoxy)-1, 1,2- -trifluoroethane;
1,1,1.2 2—pentaﬂuoro—z-methoxyethane
1- (dlﬂuoromethoxy) 1,2 2—tr|ﬂuoroethane
-ﬂuoromethoxy1 1,1,2- tetraﬂuoroethane
1 'I-drﬁuoro-2-tr|ﬂuoromethoxyethane .
| 2-_d:fluoromethoxy—1 1,1riflucroethane;
1-methoxy-1,1,2,2-tetrafluoroethane;

Jin@udl RRRdsAE brigtngs r:%@?d‘!&éléﬁﬁ I‘ﬂ%@fers :ce machines, self-
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1,1,1 ,2,3; 3-hexafl uoro 3-net hoxypropane
, 1, 3, 3, 3=hexaf | uor o- 2cnet héxypropane; 20 1,1
,3 3- hexaf | uor o- 3- met hoxypr opane;

1-di fluoroethoxy)-1,1, 2, 2-tetrafl uoroet hane;
u

| uor onmet hoxy) - 1, 1, 2 2-tetrafl uor opr opane;

(1
-(dif
wE2006i6hds¢i0r onet hoxy) -1, 1, 1-trifl uoropr Opaﬂ?grngzoosmmsos

71, 2, 2- pent af | uor o- 3- net hoxypr opane;
-ethoxy-1,1,1, 2-tetrafl uoroet hane; 1-ethoxy-1;

, 2, 22Irﬁéthé§fy|-1wﬁ Q&bﬂﬁ@fﬂ@roetﬂanét riflu6romethoxy) propane;

(i1 Sk il ghigg b
o

12trpethoxych b24r pr opane;
hoxetioxdR1, Mmfl‘ubtdﬁﬂﬁfﬁbh ane;
112‘ &ﬂlfbﬂ?QWﬁd?&éMgﬁél 3- (1, 2,2,2-tetrafl uor oet hoxy

opah
, 114, 132 B-RBtRlyred (g2 F‘ﬂé@maﬂ?mmtb@t% oXYy) pr opane;
t hoydyeﬂybis.(‘ﬂ,2 2,23efaffohspthafié;uor opr opane; 35

! D8 igcherthoRih 4 eRLaR gL apapane

. i ?tlh %é'ﬂ@ft?@??‘aw aaﬁji@ koAl v%@m@anezs )

2005/ 037558, S%potﬂﬁﬁm&—ﬁieﬁﬁﬂﬁpmpane .

2 £ ekt naS R ,

2,2, 33% %déff g\"?‘ﬂ {gt%é't -BgF %"1381% and 2,
3 di fﬂd@ﬂwqmemaxyﬂﬂ voh.3.2eneniefioroptopare; 5 The
conpos4ig, EMramoréiafztrm&%ﬁmhdxw%ahh@n are

b A8 BB oORIES o W oo i

condi Ti(@Ri2rgiusroatfcxy)- b 22-tetraliegroetaanedi her
appl i ¢a{2-witkgoro-1-FhethckyH-@ikdrath &y fataneni at ur e

centrijf driven: by an electric
mtor”g;@f‘%gﬁ% ﬁgﬁtwgﬁg?%ed i ndependent |y of
the 1b1enpPadesgbem-2-metsyprnenasonpr essor speed

al | ows 1t212:335|‘&kafmot'c93-ﬁfsmﬁ>@§ropﬁxd el atively constant

cool i ‘i‘;%@?%%‘a}o%%oﬁﬁ) 24 BIABREReS. Thi s provi des

an op Ci ency. | nts especially

tuni
at hi FU%WQ%/ thexy)-1dpreddalraiyoopiopanesd to a
convem(d;ﬂumbméthdxyMa 'atulﬂambrdpan@l r-conditioning

syst eqy. 1\@]@56&%& Emé{go de'ggﬁé on of conventi onal
#

syst egs eeds-i's- taken into
accou 'lethO?‘Yl RHese | ow pressure systens
beco rr’b-@tl’@uprl 1@(%tﬂtmﬂuoroethane

1- (tnﬂuoromethoxy)propane
11 1-tnﬂuoro-2-ethoxyethane
A1 1—tnﬂuoro-?:-methoxypropape,
1,1,1-trifliioro-2-methoxypropane;
1-ethoxy¥1 2 2—triﬂudroethéﬁé _
1,1,1,2,2,3,3- heptaﬁuoro-a -(1,2,2 2—tetraﬂuoroethoxy)propane
2 1,1,1,2,3,3- hexaf!uoro-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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Sone of the | ow pressure refrigerant fluids of the
present ‘'invention may be suitable as drop-in
repl acenents for CFC-113 in existing centrifuga
equi pnent.' 20 The present invention relates to a
process for producing refrigeration conprising

weaparag i ng the conpositions of the presgRiyszdofigdeli on

10

15

20

25 R

30

35

in the.vicinity of a body to be cooled, and thereafter
condensing said conpositions.. The present invention

furthﬁ-eth@lyﬁﬁﬂZ@trﬁltﬂf@?@ﬁaﬁef or producing 25 heat
conpri ositions of the present
|nvent2|8gnlgz’§?&%ﬁngﬂog@ ’tﬁ‘ﬁgg@é? a body to be heat ed,
and t Hetedorehexailugeteliahysdpfymnendconposi ti ons.

The. prxS-difitoroaveiiub@melnifbkstsng, el ates to a process for

_' tmégnsf o 1R cofucktRF1ng oRe2h AREE pl el et | on

in saalfuthing %‘Hﬁiﬂ%’ COMRIRERPTS, which ogn bessed nAutheat
t arthwindow aiv cpnditioming ordesf mip Rowslhe stvsmeppiidations of

tﬁﬁee@rﬁ\e&ﬁméﬁ\ﬁgﬂﬁlhfﬁﬁ cdnk izﬁ%a? c&]‘ﬁ@r&es%?é%%? QEEEiP\?em@?t
b Sectis ot pB4 Sy herefors, e sierelgsHiependentbiosiie ob; oot
o%ngympeed a cdnﬂamroentpr@pmeedi aliomtsi the systéh t@bgoelde or

b@ﬁlelath}élyrcaﬁ&téﬂt'c@&ing%ﬂ g tak Qlﬂenéﬂ{ ggfé@%@ C'WIIQ rov egeat
B AR L a8y HAbe BoniE Bagec F‘ﬂH@"%&Pg'ﬁéat i ng)
f$RSeAR ap é‘?ﬁiﬁ@’e‘i‘ tora powealianehR(184a adamihily) aissakitioning n
ZQJSM 2085 e a&g%ﬁfﬂiﬁaﬂ&{nﬁ)&ﬂtﬁﬁﬁ sySten. at¥ghens,  the

I‘ﬁ‘“ o R0 & faeh it Bl el oo RO 30 et o o

ofYstegRaceps even W@?"ﬁét ivel y, evaporative cooling
'pr ocesseSoimayf thieilbw pressireadfrigeramttie of ihei ;ﬁésenﬂs wel |

el B ooy MO TRREE J O

rom

ot %ﬁ'ﬂ%?eqm lor renove heat. Exanpl es of heat

sour ces iigg/piesernt racaton rejatss ok mls@ﬁ:@ﬂ)omemgl ring
rl%?rfgb%ﬁﬁ&érﬁﬂns@{ &%Bbr‘a the ‘é% né%f‘ e 5% ror

g e PRGo0 anﬁ@els%@eﬁérﬁq%ngog

cﬁﬂf-’gmmﬁﬂn%f a%ut om),l%; ler egw ;ll ;gggslc;
condi ti ophdSreseéht iR@htich TlhdFa) ate f & Brdc rﬂﬁroane!
B %}ﬁ?n%éﬁefenpqs@fo#aétﬁgpre&ﬁnege@w o,
ékewﬁmév 82 kaslytio he heatad, anidrthereafr EYORRUIIEG SalEXAVPLEL
composmons
The present invention further relates foa process for transfer of

heat from a heat source to a heat sink wherein the composmons ofthe
present invention : serve as heat transfer ﬂwds Said process for heat
transfer comprises transferring the composmons 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 space, location; object or body to a different space, location,
object or body by radiatlon conductlon or convection. A heat transfer

fluid may functlon as a secondary coolant by providing means of transfer

for cooling (or heatlng) from a remote refrigeration (or heating) system. In
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| npact of Vapor Leakage 20 A vessel is charged wth an
initial conmposition at a specified tenperature, and
the initial vapor pressure of the conposition is:
measured. The conposition is allowed to |eak fromthe
vessel, while the tenperature is held constant, until

wdfdoymeisght percent of the initial. CO”pQﬁﬂTFdsﬂﬁsmuhs‘és

15

%

renoved, at which tine the vapor pressure of the
conposition. remaining .in the vessel is neasured. The

rsmsng stystemsethedtmh’mnsteﬂdiuidﬂnd&&bh@rrﬁn Bebasant BARS.E 4

e i L Ut Lo

%%'Sﬁvc?vep@e%@@mwoee@ewey utjize fregttransies flgids
mwwds' . 14.67 101.15 0.0% 20/80 ' 14.58 100.53

: é; 5/80'1/ i %&?& g?pt/ ) 1oed 9 2y S8 JpSion b g80- 7

st?fo%ve%/f%oweﬁ 100. 46
JExamplelsoﬂ hagt OUESS NEY/bbGpidessBpEDorBhcbeedisQRiR7 0. 0%
38MrigEraBO0 5/ &féﬁ' >QuEdd: Mﬁ%@%l@%@ﬁr c%% n A4 42 99. 42

ket S o el i,

‘compagmentof an ay@mome [y g afr@oeditionirg3. /Bed) 5in ay1 2. 55
86. deBin&d 8%anyl$hhea, 1dchti6A, ob&lt Sr'bol cgﬁab%oﬁeﬂ)s&bﬁd’ 0/100

i%aég“ %% %émér%fg}g g&sﬂg}} %g%te% 'égr%%ixai@}%%‘%“c%? 29

ko, 100/0 9.84 67.84. "9.84 67.84 0.0%
HFC- 365nf ¢/ HFOC- 254ebEpy (29.9 C) 55.4/44.6 1421. Zg .
101. 35 14.70: 101.35 80 13.521° 93.2 .
.87.08 6.6% 10/90 12%9 ' 11.71 80.74 6.5%
1/99 11.22 77.36. 11.10 76:53 11% 0/100 , 11.05 76.19
' 11.05 76.19 0.0% EXAMPLE'!

. Impact of Vagor Leakag

. A vessel is charged with an initial composition at a specif‘ ed

7 temperature ‘and the initial vapor pressure of the composition is:

rneasured The composmon is allowed to leak from the vessel, whlle the
temperature is. held constant unt|1 50 weight percent of the mltlal

: composution 1s removed at whlch time the vapor pressure of the
composrtlon remaining in the vessel is measured. The resuits are
summanzed in Table 4 below

. E«.Bl—.!i..&
- After 50% After 50% .
~-Compounds  Initial lmtlal " Leak® - . Leak’  Delta .
wt%h A/wt% B Psia: kPa . Psia - - - kPa P%
HFC—365mfcfHFOC-2450ancB (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 1441 9035 1441 09.35 0.0%
0/100 14.39 9922 1439 99.22  0.0%
80720 1457 10046 14.57 100.45 0.0% -

90/10 14.50 . 99.97 14.50 99.97 0.0%
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83/ 17 14.00 96.53. 12.65 87.22 9.6% 100/0 10. 42

71:84" ' .10.42; 71.84 0.0% HFC 365nfc/ HFOC- 254f aE
(33.6 C) 70.1/29.9 14.72 101.49, 14.72. 101.49 0.0%
90/10 . 14.13. ..97.42. ° '12MB6.56 8.1% 99/1 "12.28

84.67 11.89 .81.98 3.2% 100/0 11.85 81.70' 11.85 .
WwBHosfdr8s 0% 42/ 58 14.33. 98.80 .12.94 8%2Rss2dseLs
0/ 100 6.76 46.61 :6.76 46.61 0.0%
HFC=365nT ¢/ qF 263ebEpy %31 1: 6Q) 74.9/25.1 14. 68.
101 %% 8 99.42) 01 3442 (. 00k9.43/ 15 0.0%4. 64
100.1§901 4. 39"49‘51 2 P9850, 88410 14. %%) 800. 6850%3. 43
?@_ 0% 89/11 -14.58.- 100: 53. .12.64 :87:15 °
Cs%’é"“ife’bf@cr%ﬁ"@*ﬁﬁm@ﬁ@ °C}0. 87 .74.95 0.0% 60/ 40
14564/48d0 . 6614471 31004266 24885 50/%0:4214. 4B0%9. 49
13.. #8840 53 18780 9599151 138540, 98659 12.88% 89. 15
10. 384821 100136108 93.8 - 0212.28 08 484.8% 0. WF%
HFC-%@@nf c/ Hﬁd@ 27723f$5|Ep 8727 ) 7991/ 29.80%4. 71
' 107822 . 14478 1 B4R 0. 088590/ 1088.8009-'9.9%. 15
12. 8/247. 43 140709497100/ 0 12660 76.88291..1d0P8 53 0. 0%
44/ 98084 26 988 38784 90 P4 9. 567.843/ 570.8%. 23 98. 11
12,72 '87.70 10.6% 0/100 *- 8.13 56.05 8.13 56.05 0. 0%
BECy#55mic/HFOS72EebRR(2992605/ 001506
" HFED-484:% ¢/ HRGE: 349heb Epy 14.27.. 2 C)106@56/ 30.8%14. 71
101288014, 713881, £3.29 0% 1263 60 148488 99. B6%4. 25 . .
08. 48/99. 205 12880 86BMU2 . 9763 12.8B74. SH.E% 4. 4%
10/ 99992, 461188, 977.361 1. 871$l1 84 AT%/88 1/ 991%. 1. 16.
76. 981001 061105, 26601999% 01.890. 107®E 75. WO%0. 98

75. $8/18. 0% 148020 9BHU5-992.63 14. 387.28. 80 WB%B% . 90/ 10
' 14. 08086, 94 104288 1534 1. 30/&2 99/ 171164 47 IR0%B7 13. 44

92.67 0.2%
HFC-365mfclHFOC—254faE (33.6 °C) o
L 70.1/29.9  14.72. 10149 - .1472;_ -1‘01.49'- . 0.0%
90M0° 1443 9742 1299 .,80.56 8.1%
-99/1 - '12.28"-84.67: 1189 8198 - 3.2%
100/0 11.85 81.70° 1185 '81.70 0.0%
42/58 1433 98.80.  12.94 89.22 9.7%
01100 - - 676~ 46.61. -'6.76" 4661 - 0.0%
,-HFc-sssmfc/HFoc-zssebEpy (31.45C) . . u
749/254 -.14.68. '101.22.." 14.68 .101 22 - 0.0%
8515 14.64 10094 . ' 14.39 9922 17%
©°88M12  14.60 100.66 .- 1343 £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 1460 100.66 = . 14.31° 98.66 2.0%
50/50°  14.43 ' 0949 ... 13.13 190.53 9.0%
49/51 . 14.407'99.29- . 1293 - 89.15 10.2%
- 0100~ - 6.08 - 4192 ...608 - 4192 - -0.0%
HFC-365mfc/HFOC-272fbERy (31.7 °C) .
©70.7/29.3 1471 10142 1 1471 10142 0.0%
90/10 14,09 97.15. - 12.68 - 87.43 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  14.23  98.11 12,72 - 87.70 10.6%

0/100 8.13 - 56.05.  .8.13 56.05 0.0%
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100/0 13.39 '92.32 13.39 .92.32 0.0%
HFC- 365nf ¢/ HFOC- 347ntf EyS (37.3 C) 61.8/38.2 ..
14. 68 101.22 14.68 101.22 0.0% 80/20 '14.45 _ 99.63
14.34 98.87 0.8% 90/10 14.08 97.08: 13.92 95.98 1. 1%
99/1 13.51" " 93:15. 13.48 92.94 0.2% 100/0 . 13. 48.
wongﬂs%gﬁs 48 92.94 0.0% 40/60 14.36 99, Gbridndfolds 63
4% 20/ 80 .13.32 91.84 12.69 87.50 4.7% 10/ 90.

. 85.01 11.72 80,81 1/99 11.01 75.91 10.90 . °
H@ﬁ@%l‘@%%ﬁﬁ'@cﬁy@i 12 ° )74 67. 10.83: 74,67 0.0%
HES. &Rt o/ LD IWIRCEad 47, 4 CJO142 3/ 99%; 14 6o,
1014980 14, 68443109948 o. 6%2580/ 20 P58 08281 14. 38
99. 4489 795 134210948311 1288 29 1988 96.44% .1 1%
99/ 10@@. 56 93449 859t3 od 15 0. 2%8"1%/0 43%g 92. 94

L1318 92, 92116600/36%/ 60 Hdb6 96 1 9@5’97 63 1:4%
20/:8/4093. 311@@ 777519 67 188856 4. 5%7010/ 96 %2 31

84. 89201 63144b. 59983105 3o 10 PBE 6408% 57, 74. 95
0.990/118110014.080. 96944 393% 79 AB.Hg o ddhe
HFCO965nT ¢/ MEAC- 3928z EpyI (40, 6 C)9267 87. 9/21/2 9 14.70
10118014 7838819238, 0%139'@/1 14.92432100. 89%1 4. 53
100.18 0.1% 100/0 14.50 -99.97 14.50 99.97 0.0% 60/ 40
HECH850170/ASE-3FmeiF®B78°Q). 5% 40/ 60 13.17 90. 80
12608382, 15 16689 1037223 11#.6885 89.481.22 70083 67 9. 7%
36/ 80/202. 8814458199.6358791483¢ 10. 1998.8) 10008%9 53. 02
7. 6808 02 ‘4408, - PROB 365mM392HFOC: FHetfecE249y8 (50 C)
0/ 189/11. 06138612693.1506 78.48 0. 0982.%b W0FJ951067556
PCTAQRP005/ 084806928490 11B.488 77. BL.%41.-130880 74 0. 4%
10/-40/602. 2414863999.011, 7914.16881. 29 97@3 7% 1.4%

20/80 - 1332 91.84  12.69. 875 4.7%
10/90. 1233 85.01 11.72 80.81 4.9%
1/99 11.01 :-7591  10.90 .- 75:45 1.0% -
"0/100:. 10.837 '74.67.  10.83’ 7467  0.0%.
HFC-365mfc/HFOC-347infcEaf (37.4 °C) o '
62.3/377 1469, 101.28 . 14.69 . 101.28 - 0.0%
80/20 .  14.48 99.84. . 14.38 ' 99.15 0.7%
90/10 1411 -.9720 1396 9625 11%
o9/ 13.56 -~ 9349 ° 13.53 83.29 0.2% -
10070 13.48 9294 - 1348 92.94 0.0%
40/60 . 1436 99.01 © 1416 97.63  14%
'20/80°°  13.31 9177 T 1267 8736  4.8%
10/90 12.31° 84.87 & 1168 80.53 5.1%
1199 . 10,97 75684 --10.87. 7495 ° 09%
0/100 1079 7439 |, 1079 7439 = 0.0%
HFC-365mfc/HFOC-347mmzERy (39.6.°C) L
87.112.9. 1470 101.35 ©:.14.70 101.35  0.0%
00/ 1454 10025 14.53. . 10018  0.1%
100/0 1450 9997 . 1450 = 99.97 0.0%
‘60/40 - 14.19 - 97.847 1384 . 9542 - 25%
40/60 13.17 90.80°  12.06 83.15 8.4%
37/63 12.05 8920 1170 . - 80.67 9.7%
36/64 12.88 8881 - 11.58' '79.84 10.1%

0100’ 7.60  53.02 7.69 53.02  0.0%

HFC-365mfc/HFOC-356mecE20py5 (50 °C) | .
0100  11.06 7626  11.08 7626  0.0%
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20/80 13.35 92.05 12.61 86.94 5.5% 40/60 , 15.36
105.90 14.41 99.35 6.2% 60/40 17.16 118.31 16. 34
112.66 4.8% 80/20. 18.77 129.42 18.30 ' 126.17 2.5%
90/ 10 19.52 134.59 19.27 132.86 1.3% 99/1 20. 16
139.00 20.13 138.79 0.1% 100/0' : 20.23 139.48 20.23

woldndns@. 0% HFC 365nf ¢/ HFOC- 356mecEy S (pfuigzoalov1sos
73.5/26.5. 14.67 101.15 14.67 101.15 0.0% ', 90110
14.35 98.94 .14.10-97.22 1.7% 99/1 13.54 93.36 13.45
92. 7498. 7% MO0 77188 39, 194332 137834092, 324%. 0%

40/ 689013, 79123 0B4ID. 76 187998 7. 842935/ 657%3. 46

92. &9/180 . 11 #3350 BPDw JRHA0 ' 88694 55 BE% 8. 11
55. /G 006 1546 338500/ HEAE 4456y BB5 ( 39. 62%0)

84. 04D 7 1W. 6D 11881 28 168469: . 1126 28 H8B%

00/ 189/2014, 67180 12842 . 14869 19845 2.6% 99/ 1
14. 599/10 100. 19852 143459100 .19270. 0% 132AH 0. 14%50 99. 97.
14. 5894997 20.18p 189,080 204335 9813TN 4. 1% . .97.91
© 1.0 40/ 620.23. 93948, 56202303 - W94 4:998 20/ 80
1214 83..70 11.27 77.70 7.2% .10/ 9011. 06 76.26 10..35

- HEGeeBMitiiFQC-886r0ecES (R %) - 9.67. 66.67 1..0% 0/100

-9, 08.95.26. .61 166.186 0.14%7 101.15 0.0%

HEC- St ¢/ HECES 36%h9h Ea(.34(109. 2 CP7:22. 3/ 207% . 14. 69
101, 29/1'- 14. 69540195 0. 00}634590/ 10924458 108%53 14. 57
100. WB/D. 1% 1989 1 9AU3B5 .- 168994 149382 98.80%. . . 0.1%
100/40/80. 31, ¥87%6 251081 9826’6 0. 0987488/ 60 7.5% 93 96. 04
13. 636/8/. 91 13.46 2082.800/ 802114 80 883.29. 12005 84. 46
4. 3%/1(1&)/ 90"-'8.111.-9036.92. 32 8.11. 49 78522 3. 800%1/ 99
10. 94 ' 75.43 10,88 75.02-0:5% 0/.100' . 10.82 ' 74.60
]lﬂF@-BBﬁMfo&FCQDG%mIHEEBﬂBSﬁPC]} HFOC- 365m: EyS (38.8 C) _
75849158 141469 160128 ' 14692 10110128 099.0%

90/10. . 1487 101.45. 1467 10115  0.0%
oM. 1453 < 10018 1453 10048 00% -
4000 4450 - 99.97-- 14.50° 99.97 . 0.0% : -
60M0 - 1435 9894 . 1420 . . 9791  1.0%
T40/80 1357 9356 1303 89.84  4.0%
20/80 1214 8370 1127 7770 72%
10/90° 1106 7626  10.35 7136 6.4%
/99 977 6736 . 967 - 66.67  1.0%

0/100 - 961 - 6626 .. :961 6626 - 0.0%

HFC-365mfclHFOC-365rr‘iszoc[3 (802°cy ..
7730227 1469 10128 - 1469 10128 0.0%

190/10 1458 ~ 10053  14.57 10046  0.1%
99/ - 1435 . 9894 1434, '98.87 - .0.1%
100/0 14.31 98.66 14.31 98.66 0.0%
40/60 1393 '96.04 1362 93.91 © 22%
20/80 ' 12.80 8825 . 1225 8446 4.3%"
10/90 . 11.94 8232 1148 79.22 3.8%
1/99 1094 7543  10.88:  75.02 05%
0/100 . - 10.82 - 74.60 10.82 - 7460 - 0.0% -
HFC-365mfc/HFOC-365mcEyS (38.8 °C). o -
75.2/248 1472 10149 - 1472 10149  0.0%
90/10 14.54 10025 ~ 14.50 99.97 0.3%
99/1 14418 97.77 - 1417 .97.70 0.1%
100/0 - 1412 - 97.35 14.12 97.35 0.0%
40/60 13.94  96.11 13.56 93.49 2.7%
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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 93.49 2.7% 33 WO
2005/ 067556 PCT/ US2005/ 001506 20/80 12,10 87.56 12.05
83.08 5.1% 10/90 11.77 81:15 11.25 77.5T 444% 1/99

wd fo#@7sE8. 77 . 10.62 73.22 0.7% 0/100. 10pcdfiusiRs@lsos
10. 56 72.81 0.0% HFG365nf ¢/ HFOC- 374nef Epy (39.1 O
86.5/13.5 14.70 101.35. 14,70 .101.35.0.0% 95/.5 14.56
100, 3480 "14 £2790087.860. 342U/ 1 18308 0859% 14.32
08. 780/80 105 1486/ 0814527 9.2, 14.7757 98, 48%. 0%
60140/%4. 05 3&787 13748 9A0HR 419, 788255 18.7% ' 91. 01
11. 89189 - o8 10.869072.81100 %8 52. §2-817. 6309% 61 0. 0%
HEC: 365nf ¢/ HEQC- 374pcEp (38.8 O 82.0/18.0 .. 14. 68: .
+ HbG: @émfcldm@*@?im%m(é %) 90/10 ' .. 14: 60 100. 66
14 8651360, 48480 2040168 1 TR0 9710135 14008 97. 77
0. 1995600/ 0 14562.1098R5" 114212 971051D. 099.380/ 40
14. 289198, 4614.84 139887 . 96. W2, 2% '98.780/ 600.1%4.3. 31
91. 7Y00[® 07 1$3T229@33% 32T 13. 28.3991. 36.0%. 95

82.8H40 9. 8044.05 1. 80:88. 09 13518 78 8.92®455. 78.1%. 0%

HFC- 455 e/ HEBRD 388hEby (39.89 C) 8BI1MBL2. 6958 70
101.9/40Q4.:70 71881 35261 0% B6B5 14. 62.6600. 90.0%}. 63
100.87 0.1% 99/1 ' 14.54 100.25 14.53 100.18 0. 1%
1ﬂ5@-@6&mf05¢:00%4;95£|314385@°0) 99.97 0.0% 60/40 14.17
97,8200118096 96685 10155 “40AGES 13. 2901.2D1. 68.0%2. 78

88, 120/%0 8% B0 1R.662 S24F 11. 430045 81 8.2996 10/ 90
11. 299M7. 36. 14,20 82972160 346 o 1/99F710. 40.1%L. 77

10. 3600/0 71. 434.02 5997.85100 1401231 71.998510. 30.0%.. 09 0. 0%

90/ 10 14.54 100. 25’

80/40° 1428 0846  13.96: 1 98.25 22%
40/60. 1331 91.77- 1207 8322  9.3%
39/61°  13.25° .91.36 11.85 8239 - 9.8%
01100 - . '8.09 5578  8.09 85.78:. " 0.0%

HFC-SBSmfc/HFOC-SBSmEBy (39.6 °C}) . .

87.4/12.60 1470 101.35 1470 10135  0.0%

. 95/5 14.64 10094  14.63 100.87  0.1%
99/1 14.54.. 10025  14.53 100.18  0.1%
100/0 1450 99.97  14.50 9097 0.0%
60/40 . 14147 97700  13.96 9625  1.5%
40160 13.29 . 91.63 12,78 88.12 3.8%
20/80 12.02 82.88°  11.43 - "78.81 49%
10/90 11,22 77.36 . 10.82 74.60 3.6% -
1799 1041 7177 - 10.36 " 71.43 0.5%
onoo. : 1031 7100 10,31 71.09 - 0.0%

'HFC-365mfcIHFOC-383mEy8 89.3°C) . -

.87.2112.8.° 14.70 101.35 - 14,70 10135  00% -
9515 1459 * 10060 1457 10046 . 0.1% .
99/1 1442 9942 . 1441 . ~ 99.35 0.1%
100/0 1436 9901 1436 99.01 ©  0.0% .
80740 14.03 9673 ~ 13.58 93.63 3.2%
'40/60 12,89 88,87 11.73. ~ '80.88 9.0%
37/63 12,67 8736, 1142 7874 9.9%
0/100 - 8.59 - 15028 859 " 59.23 0.0%

HFC~365mfclHFOC—383sza{3 (37.7°C)

749251 1469 10128 1469 0.0% .

.34
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HFC- 365nf ¢/ HFOC- 383nEy5 (39.3 C) 87.2/12.8. 14.70
101.35 ' 14,70 101.35 0.0% 95/5 _ 14.59 100.60 14.57
100.46 0.1% 99/1 14.42 99.42 14.41. ' 99.35 0. 1%
100/0 ' 14.36 99.01 14.36 .99.01 ' 0:0% 60/40 14.03
.96:73 13.58 93.63 3.2% 40/60 12.89 88.87 11.73.
wBR0RB78 0% 37/63 12.67 87.36. 11.42 78.pt4R8:200%018¢ 100
' 8.59 59.23 8,59, 59 23 0.0% HFG365nf c/ HFOC- 383nzEap
(37 7 % 74 9/25 1 14.69 101.28 14.69 101.28 0.0%
%05/ 86 PY2P Us20t=2D015068.550/ 1008% 40 99. 29
.14. 8/1 9g. 5 638%9 86/ 1 13.683 94, $4.303 5908% 39 0. 3%
100/ HPUB 62 43691 93982 o313 0. 0%93¢/ 40 @4%1 100. 04
13. 345 30 1745% WMo 1313439 o5. 092432 24 67%9 3..9%
20/ 8#0/8% 45 $5784 93.067 8013 6. 39691129 90 38%3. 79. 50
10. 990/ g4 1129% 1?@9410 sH.8% 60 B9.466 7268% 0. 7%
0/ 1080799 41. 1579377798041 70.8%. 0. G4  49%
HFC- 368nf ¢/ HEBES 3833608Dy (W67 ) 72.18126.8.7% 4. 71
101. 9300 4. 711061 43 (670% WAlg 14. #3.7797. 8B0% 2. 76
87.98 10.1% . 91/9. 14.28 98.46 .' 13.01. 89.70. 8.9%
1IE-GO5Rie/ MO Q-BBBLELY (3BH°8N. 98 0. 0% 45/ 55 14. 07
- 97.1561264 7214.87 791912606 W Al00. 7186432, 80.0% . 66
52.89288 0% H-E 368784/ HFCC- Uo7y BTSB (391091%)
89. 9P16..1 . 114.3% 108.485 143N 101 89.79..0% 89% 1’
14. 6@0/(101 011.8% 681.981. 0111BD% 1@J/9B 14. 88% 101. 01
14. 645/99 1. 01149009 980140 12.75 90, .83.704. 4196% 35 0. 3%
. 40/ ¥600.4. 027:6606. 8281 13.866. : 95RB1U% 00/80 13.27
91.49.13.11.90.39 1.2% 10/90 12. 75 87. 91 12.62, 87.01
', 1H@@636§m’®é‘"=&0 -#8798YERY (B9.91°£)83. 70 0. 2%
89.9101  14.67 . 101.156"  14.67" 10115 ~ 0.0%

9911 - 14.65. 101.01 - - 14.65 10101 - 0.0%
100/0 . 14.65 - 101.01  14.685 101.01 0.0%
60/40..  14.45 - 00.63 = - -14.41" 9035 0.3%"
.40/60 14.02° "96.67 . 13.90. 9584- | 0.9%
20/80 13.27 - 9149 .- - 1311 9039 - 1.2%
10/90 12.75  87.91 12.62 1 87.01 1.0%
1/99 1216 . 83.84 = 12.14 8370  02%
:0/1 00 12 09 . 83 36 12 09_« 83.36 0.0%
HFC-365mfcIHFOC C345mzeE0t8 (37 4 °C) o oo
~78.7121.3 . 1470 10135  14.70° 101.35 ~ 0.0%
90M0° 1451 100.04. . 14.31 - 0866 - . 1.4%
99/1 - 13.67 - 9425 13.55 0342 - 0.9%
100/0. " 13.48 . .-92.94 '~ 13.48" 1 92.94 0.0%
60/400 1442 9942 14.03 096.73 2.7%
45/55 ~  13.78 95.01 1240 85.50 10.0% .
-0/100 ~ 695 47.92° - 695, | 47.92 0.0%

" The results show the difference in vapor pressure between the
; ongmal composmon and the cemposntlon rememlng after 50 weight
percent has been removed is less then about 10 percent for compositions
of the present ln\(entlpn Thls_indlcates compositions of the present '
5 invention are ezeotropic or neer—ezeotropic._ Where an azeotrope is
present, the data. show compositions of the present invention have an
initial vapor pressure hlgher than the vapor pressure of either pure
component
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0/ 100 12.09 . '83.36. .12.09., 83.36 0.0%

HFC- 365nf ¢/ HFOC- C345neeEaS (37.4 C) 78.7/21.3 . 14.70
101.35 14.70' 101.35 0.0% 90/10 14.51 100.04 14.31
.98.66 . 1.4% 99/1. .13.67 94.25. 13.55 93.42 0. 9%
100/0. 13.48 92.94 13.48% .92.94 0.0% 60/40 14.42

wPReshidrsss 14. 03 96.73 2. 7% 45/55 13. 78 9%c@ibshasodBos
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85.50 10.0% 0/100 6.95 47.92 .6.95..: . 47.92 0. 0%
The results show the difference in vapor pressure
between the origi naI conpositi on and t he:

conposi tion renarnln melght percent has
been renoved i i_ § er cent for
‘conposi tions o °Pi rf'%"n‘{ Thi s

I ndi cat es conp03|t|ons of the present 5 i nvention are

resent

i oEosAton SR D ite HNGEGeR) CORPRRERS. { han

~azeotr Op‘ﬁE spPée rbeaésﬁﬁfaféamy%akm\ﬁyh%h% Hdﬁﬁé?ﬁélr ope is

GRS o

tThe iorgpeen pnmleudea!b'ﬂmeattmra gesrisdefipedponent . 35 WO
2005/ 067556 PCT/ US2005/ 001506 EXAMPLE 2 Tip Speed to

e some.t b e B IPREY ¢ Pekrebfp®T o o Y

§ geration equi prent, that use centrifugal
corrpr essbaﬁrquahen{ orque an i rrpel ler ideally inparts
to a gas I_Smg%flra{ée&ﬂgﬁ,rgrélgt(vz r2-vi*rl) . Equation 1

10vvh m = nmass rate of fl ow,
kg/s. .' VZV? wg?’&ﬁbﬁ??‘*@ll“?@!&?&'ﬂ?a&'ﬂg thIPEP"ieg@'Pant ‘
Ispaod)nmle nmpeller (tip speed), nm's 15 r2 = radius of
exit np,gu r%Elms'of‘eMﬁ eﬁ@n,gentl al velocity of

er

refrig nt enter = radi ys of
[l et ~of V4 isDAP V%?%é'fiﬁrﬁfre@%smﬁeré SR nt er s
t he i rrpeﬂ1|=eradtuao&mlee9ﬁlemeﬂ&rl my 20 radial di rectl on,
t he tangentl al , corrponent of the veI ocity vl = 0,

t her ef or n’g e&% O{El ower g@lred at
t he shaf S%“E“'Tgh B%‘Efé‘ 13 We "PB? [ Apgrsenly ( e
rradraltd!metiqgrpﬁfedangentral component of the velocrty v1 =0, therefore

- T-= m*vg*rg | Equation 2

' The power requrred atthe shaft is the product of the torque and

. the rotatlve speed :

o - P=Tw Equation 3
where. 77 B
' P= power W'
= rotatwe speed rezls
therefore

P= Tf'w,e .'r_lf;*v“g'*rg*\_rv . Equation 4

At low refrigerant flow rate:s,the tip speed o'f the} impeller and

| the-téngentiai velocity of the refrigerant are nearly identical; therefore

| W = Vo " Equation 5
and - ' |
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P = T*w Equation 3 where . . P=power; W w = rotative
speed, rez/s 30 therefore,'" P = T*w. = nfv2*r2*w
Equation 4 At lowrefrigerant flowrates, the tip
speed of the inpeller and the tangential velocity of
the refrigerant are nearly identical; therefore -35

W 2bsneHse/ 2! Equation 5 and 36 WO 2005/ O&-dak&oesoo1506

1o~-'
'corrp03| t i awnisihing ke R0 cRpressiors Hquetion 6@nd 7 The

15

90

25

30

0% Th
 ERUTRES Pevrfégargcot et o hS 5 Spedst oft

PCT/ US2005/ 001506 P = nr¥v2*v2 Equation 6 Another
expression for ideal power is the product of the mass
rate of flow aRd¢F rtnhq vosent ropi ¢ werlatmh Gconpr essi on, 5
P.,= ntHi *(1000J/kJ) Equatl on 7 where H Di fference
in enthalp the r nt from a saturated, -
vapor ar Pinoteredieitorto” BoAporebRdns pRductofecy
Joarsdatei of owendithd iserdropich®rik of dognpregsivni, ni ng t he two
expr essi ons. Equatl on 6 and .7  produces,;: vfv2

- =1000*Hi Equa ugh tign 8 i s based
on' some fundar nt@%ﬁ'%ig@dh‘gfl onsqu'ar% ovi des a good

adharerat e of ‘the ti p speed of the |n'pel | er -and
pr ovi desH Drﬂemrctaaﬂéntmw dfehe RTRF St fom asmeded of

EBr‘(}%?Iﬁ‘E\%a?)gra-e[tﬂgc ,ok?r? ogggt\?rgte\ftscotral&%fn%t&oﬁatrorts', P
Kdp-trichlorotri fI uoroethane. (CFC-113) and -

?&mcgbons assuned for this conpari son are:

vaporat or genpe 1 40. OF (4.4C) - Condenser
ten‘peratur@"2'1 é@ gF (43.3C) ° Equation8.

Li qui d- subcool , t enperature 10. OF (5.50 25 Return gas

"“ t enper at Ny h_éﬁu%n(ﬂz@bggd on%ﬁﬁtﬁgéérﬁewélf' ci ency i's,

un g
e |mpe er

and [provides an |mportant way o compare tip speeds of refrrgerants
. Table 6 below shows theoretrcal tip speeds that are ca!culated

A -for 1, 2 2-trrchlor0trrﬂuoroethane (CFC—1 13) and. composrtrons ofthe -
present mventron The cond:trons assumed for this comparison are;

- Evaporator temperaturé - 40.0°F (4.4°C)

. Condenser temperature 1 10.0“_F (43.3°C)
Liquid. subcool temperature y 0.0°F (6.5°C)
‘Return gas temperature 75 0°F (23. 8°C)
Compressor efficiency s: 0%

.These are typical oondrtlons under which small turbme centrrfugal
compressors perform.

- TABLE 6
_ Refrigerant JWit% wt%B| Hi |H*.7;H7 | V2 |- V2rel
composition. |HFC-- |- - - | Btuwlb | Btu/lb | KI/Kg | m/s | to CFC-113
) - |365mfc - . .. - : :
CFC-113 1092 | 76 i7.8 | 133.3 nla
HFC-365mfc plus
- (HFOC-245cataf 48.1 519 | 1359 | 95 221 | 1488 112%

HFOC-254chERy -514 485 | 1388 | 97 226 | 1804 113%
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10

30 TABLE 6 Refrigerant W% w%B H H *0.7 H*0.7 V2 '
V2 rel conposition. HFC Btullb Btu/lb KJ/Kg nis to
CFC- 113 365nfc CFC-113 10.92 7.6 17.8 133.3 n/a

HFC- 365nf ¢ pl us HFOC- 245caEa 48.1 51.9 13.59 9.5 22.1
148.8 112% HFOC-254cbE -51.4 48.5 13.89 9.7 22.6

wollfsedrs3d3% 37 WD 2005/ 067556 PCT/ US2005/caakaR6u01506
HFOC- 254ebE 55.4 44.6 13.99 9,8 22.8 150.9 113%

- E 70.1.29 9 14 07 822 .9 151.4 114%
s e ] % .o 44.611 1388 1098 pP28 15891 14158%
FOC-255F, = 20 70154 2.6 d407 [ 188 5] 239, 44 |3 1oy
, %ﬁbﬁﬁ e ledd@ 40254 131391 J04 b 234 1 7p3.11 ‘3;1;%
o Mg 17293 THROT 3810‘\5 L 244 H1SBag 204
- vE "~ B0 T AT 356, 1706 5 '
H@i ?fn EYe—_ 548> ;g.zf 43687 96 o W82
- rﬁ\'fb'é& 62.3 1437, 19889 | ‘¥e V| 9237 495 g
- ERO- G733 T99% 1144 D 1590] 233 1Pk 2300 E2e S
-356nMeCcE 556'5, P E D 8% U ¥Y. 3 W 17 70
: g26aper E 184, 3 15, 7 14.26110.0(23.219 1%2. 4 114%
HEEDL-3BmaeErE (7 738 222656 14430 1102.9 P228 (16256 1114%
- EbyS 2432 (278 14.361] 4000] £3.23 $2453. M4%15%
COC-36pmpgpr 3478 13229 | 14.355 10.010 23.301152.6153119%115%
Fﬁcwﬁmcﬁqfr 4278213 W14 .%Bd 104 D232 ’!@1’1 - 1116%,
1gA_A6821 1364 | 34550 18201 287 4 116686 -
g lg$28 | 1801 44586, AR21 [ 237, ﬁOr 188%0_116%

. &)

-

Sy 1o BT 1128, 1 J478) ] D3 L o4g" Q'fsﬁﬂL;- 116%~0

-353 ~ o872 Lot2sm ) Tars ) a0 T 290 s T 15 %,
-383mzEep: | o148 F 951 A M85 ] PART el S 1% 504
C-S63ER)T = [OF38 1 264 11485 PAGACT 24 (558 1175~ 12"
' 650 7 [ 24b:13 | Wisal | 1849] 234 0[ 458 +{ 0 #is470| The
ENPOPEAs IR 7BAT | CARPPYNYS| Od o T[T BT PR T gt on

- The Example shows that compounds of the present invention
have tip speeds wrthm about +/- 20 percent of CFC 113 and would be -
‘ effective replacements for CFC-113 with mlnimal compressor de31gn
.5 ‘changes. Most preferred compos:tlons have tip speeds w1thm about +f-15
| percent of CFC- 113

EXAMPLEZ
‘Pe'i-fo‘rmahce' Dafa

Table 7 shows the perfon’nance of various refngerants
compared to CFC- 113. The data are based on the fol[owmg 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)
o Return gas temperature 75.0°F (23.8°C)
Compressor éfficiencyis  70%

TABLE 7
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have tip speeds wi thin about +/-.20 percent of CFC 113
and woul d be effective replacenents for CFC-113 with
m ni mal conpressor design .5 changes. Mst preferred
conpositions have tip speeds within about +/-15
percent of CFC=113. EXAMPLE 3 Performance Data 10
wolnbdersge shows the performance of vari ouspdargkiobgrisant s
conpared to CFC-113. The data are based on the
Pe'l—l—e'\ﬁl‘ng coRditi-ons Nor at or-t-epperature 40, 0F

FCond] Camprf
4 RefigyranCO hekanser  Bes ] % % )Elosu%rzﬁp Rfapacity hrﬁpaciiy
fuimal 5 (W)

SUREBRSEYen ¢ (ES5RTEis sip) Hkalg .Tge Tf(’_._“!rRet u 5. {w) L

i*&lﬁgﬁ@*‘“ o 765 N ’ Ezﬁr d PXa) offi g'\r\;; l

1 =z 20 E7 Er’f '76 iE ﬂh:lil 1:05\25

3l c M !_ .' I h TJ T L=/ "Avavy vy U. == T avav, _Vap
i ] i iy Aht 04DV Ao

45c W Zh 6 iz G eEe e P68y 0S

la. Ao 4+ oo

ESEsiohesS| HaSIGRE 3 PP Gt Y e PART tte | uw

{PORERRhER [OF5A 08 AN R N i S

FEOEs RE LT 1o [(25Y SraoTiRrd i IOt 2n8 ptakSp. 3

VIOCloeRoERD| 4% |35.0 —536’3?[‘5‘:'251 TuR5( B3 Geedpeatap

#FBOCLE 7R 9] T3 [GSZ D,

BEOCE A G2, |6 59

5. , .
hy° 1047 | 582 3412 11635 20856] 149

‘Eﬁfﬁi;%ﬂ%ﬂ.za )ﬁg B P o391
§°28°1¢.53° 174) 143, p B1. B
B7 .| #45.7 4 668 P30 LB&E_LMQULB. 2
Zoi-EEaD OG- 87 .1 *ﬁ 3 796
i prog 8o pF2r AL 28 L0 0. 0
GBI TR C N A D
LI 18| 158 882 14101 2281 030
P et [oas (A | e 2f 093] ©

116 | 1463 | 635 |410| 221 | 0.9
122 | 1462 | 634 |40 234 | 043
136 | 1460 | 633 [400| 265 | 046

HFOC-383mzEap | 748 | 25.1
HFOC-383pERy | 75.6 | 26.4

HFOG- . . | 898 | 101 114 | 1447 | 626 |400| 216 0.38
'487mmyEpy.. . ) ]
[RFOC. - . | 787 | 213 123 | 1455 | 63.1 |4.90| 238 | 041
¢345mzEop : L

CFiCF,SCF,CF; | 206 | 705 | 43 | 20 [ 162 | 132 | 1340 | 672 (38a{ 2358 | 042

Data show the composmons of the present invention- have evaporator and
condenser pressures smﬂar to CFC-113. Some composmons also have
.hfgher capaclty or energy effi c;ency (COP) than CFC-118.
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356meckE S HFOG, . 84.3 .15.7 3.7 26 16.7 115 145.3
62.9 4.09 21.8 0.38 356meE . HFOC- 77.3 22.7 3.8 26
16.9 117 145.7. 63.2 4.10 22.2 0.39 365m zE"’

HFOC- 365ntEy8 75.2 24.8 3.8 26 17.1 118 144.9 62.7
4.09 22.4 0.39 HFOC-374nefEp7 .86.5 13.5 3,8 26 16.9

w0 MisfosisdB. 0 63.3 4.09 22.2 0.39 HFOC- 374RGRRM0s/ @200 '

18.0 3.8 28 17.1 118. 145.8 .63.2. 4,10 22.5 0. 39.
HFOC- 383nEpy 87.4 12.6.- -3.7 26 16.7. 115 146.4 ' 63.6
4.11 21.9 0.38 HFOC-36BAMY®)87.2 12.8 3.8 26 16.8 116

. Whathgief® 5 4. 10 22.1 0,39 HFCC 383meEap 74.9 25.1 4,0

10

20

25

30
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122 146.2 .63.4 4.10 23.4 0.41 HFOG383pEpy
7@. 6 26.4 éf%"%‘?!a"it@!’ heat gnafepiiyid 8@?@3&'.0090@8?’%“58. 46

- HR(3:3, B perttall@rdbutBieand s fil6rdettet 4eledtdd frdm.tB2gi6up 4: 09

2dorfiis . 467mMmE .. HFOG 78.7 21.3' 4.1 .28 17.9 123
145.5 63 1 4. ]‘8'231? % 41 c345nzEa CFSCF2SCF2CF3 29.5
70. 5 4-oforogetiexyst.1.32-tg%aflugraginape; 3 93 23,8 0.42 Data
show @riflucormetboxyi bhd,2detraftuergsthewent i nvention have
g\égp‘ia:glﬁfﬂ%oraﬁ{égoﬁﬂnﬂﬁﬂﬁﬁmoﬁ{eﬁ%ﬁﬁf93 SIh m Ihar to ”

- - 4 % Iﬁ'g0§!_;_ ak,S nave I gner capacity
or endr gy Zerer i IR BRI RRS G rC. 113, & 39 WO
2005/ d6vds@omethogs AR AtflyoBBEanel Al MS) What i s
cl ai rrecﬂub&metﬂoxyﬁl,f,f,&ﬁé@ﬁﬂ@«@bﬂ@geﬂneat g {ansfgr fluid ;
conpositi:an.conm i Sind. . 1; .- 3- pent af | uor obut ane an
a fl uéf%@%&?%g_gﬁdgﬁr@%ﬁ?x}gﬁa&%e group 5 consisting
of :  12dlifuorspRiRethbl.-trifluerosthaneest v af | uor oet hane;

. 2-di f Hunethomtho\-tiraflubraditiasier af | uor oet hane;
15 -

L

1 (di Bl
ane; 10

. Y5 < ,29%?'51?*?% uor oet hane;

f | 6@rroetbodyek Y. 24rifluoiqethanet r af | 6or oet hane; .  1;

di  lbiagRode1 1 1itilRfmBOX Yy et hane;

di fI‘uQr.ﬁmst_ oxy: 1, 1, 1-trifluoroethane;

met ﬂo&?x‘-“.'LQ'R,.?;’%D‘E’QPW&F?*UN oet hane; 15

met Ho,2.2;pentafldoroe-2:2-trifluoroethorgethane;
1,1 ;~oxyjbis(1 2,2, 2-tetraflioro)ethane;
2-(difluoromethoxy)-1,1,1,3,3,3-hexafludropropane; .
3-{difluoromethoxy)-1,1,1,2,2,3-hexaflucropropane;. -

1,11 ;2.2,3.3-Heptaiﬂuord-s-m'ethoxyprOpane'; .
1’,1',3,3?t¢fréﬂuoro-i -{trifluoromethoxy)propane;

' 1.1(2.2¥diﬂﬁoroe{hoxy)i1 A ,é,2,2—pentaﬂuoroeiﬁahg:
3-(diflucromethoxy)-1,1,1,2,2°pentafiuoropropane;

. 1,4,2,2-tetrafluoro-3-(trifluoromethoxy)propane;

1,11 ,3,3,S-hexaﬂubro-Z-(ﬂuorométhqu)propane;

- 1-(2,2,2-trifluoroethoxy)-1,1 2, 2-tetrafluoroethane;
1,1,2-trifluoro-1-methoxy-2-(trifiioromethoxy)ethane;
1,1,1,2,3,3-hexafluoro-3-methoxypropane;
1,1,1,3,3,3-hexafluoro-2-methoxypropane;
1,1,2,2,3,3-hexafluoro-3-methoxypropane;
1-(1,1-difluoroéthoxy)-1,1,2,2-tetraflucroethane;

‘3-(difluoromethoxy)-1,1,2,2-tetrafluoropropane;
2-(difluoromethoxy)-1,1,1-triflucropropane;

q?yt%_%f’ﬁé&o%éﬁ*\bfl uor oet hane; ,1,1,1;
1- (di f'r GAL-gir

2-
1-
2-
1-
2-
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1-di fl uor omet h6xy- 2, 2-di f| uor oet hane;
2-nmet hoxy-1, 1, 2-trifl uoroethane;

2-ni ethoxy-1,1,1-trifluoroethan e

1, 1-di fl uoro- 2- ni et hoxyet hane; 20
1,1,1,2,2-pentafluoro-2-(2,2;2-trifl

woRbARisEOXY) et hane; PCT/USZ005/001506
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1, 1" -oxybis(1, 2,2, 2-tetrafl uoro)et hane;
2-(difluoronethoxy)-1.,1,1, 3, 3, 3- hexafluoropropane
( di 1.1dck2penthtuoyg- :i-rnaﬂlc»@p@panmexaf | u6r opr opane;
11 313-@%%15,@&5&%?3 et hoi(ﬁpro?ane 25

1, ro i fl'uor onet hoxy) pr opane;
(2,2 mQ?(YGa Jo%? Sﬂlﬂﬂr&‘itr‘ﬁez 2, 2- pent af | uor oet hane;
(d m(tumm@meﬂmmmrppmm 1,2, 2- pent af | uor opr opane;

1, 29 A 1Lehiicrd-Ludickysthadd; | f1-uor onet hoxy) pr opane;

1,1 | uor onet hoxy) pr opane; 30,
(2 ﬁzjs?ﬁli'%']%g?‘lg gg?%"ggl 1,2, 2-tetrafl uoroet hane;
1, 21¢1r1|-vlﬂm@8-meth@wn@p9ng (t rifl uoronet hoxy) et hane;
i 19-2thdxp4 [pexaifiliorosthand; net hoxypr opane;
1
(
(
(di
0
1

, % é 1%2,%,3%}%@&5%’@ i@%ﬁ%@r‘(&fﬁ&%@ﬁﬂﬁgpmﬁne
116123 Gdvesafiurexgrirent aﬂ“?""E”’P&)Pr BRfSr oet hane:
QJeUWXWch@,S;B)&ﬁepiafmc&:ptmane,f | 'uor opr opane;

1,1
S b v o
12stexyd Yy ARRIPRAPPr opane;  2- et hoxy- 1,

i 2—(1 éﬁ;&aﬁetraﬂmmmpmmnet hoxy-1,1, 2, 2
rafal qtmﬁ-@etraﬂéom HbPaﬁé uo ronethoxy)pro pane; 5

t
i ?1551 A%{O?FQQ"H’ eélhox%J hane 1,11

e

122:3.4, Eﬁmeaamwmtmwrpfmn@d
t heydifkioro-R-(iflidrbrHEh AR BERAS;
1,1, 1, 2,2, 3, 3- hept-af | uoro0>3-(1, 2, 2, 2-tetrafl uor oet hoxy
)propane 10 1',1,1, 2, 3,
3-hextfl uoro- 3- (pentafluoroethoxy)propa ne;

2. et hpotefrigerhntlor hedt tRingfeh it aﬁinpw Kupr sefigtsie for use in.

3-
1.
1
1-
3-
1,
1
1-
1
1,
1,
1
1-
3-
2-
20
1
1,
t
1,
1,
1-

IS i R o

1Q0(rmrqssgr or (Iléﬂ'lpl&tf—ptggﬁ e )cgmfgagﬁg, oigu) a single -
; stabidingia pass, hb,aﬂe)&hameraefalidmnmnsmpmnempnmngj 1,1,3,3-
pentaﬂuorobutane and-a fluoroether selected from the group consnstlng of,
2 _1-d|ﬂuoromethoxy 1,1,2,2- tetraﬂuoroethane
2-difluoromethoxy-1,1,1,2- tetraﬂuoroethane

- (dlﬂuoromethoxy) 1,1 2—trlﬂuoroethane

14,2 2—pentaﬂuor0-2-methoxyethane
. -(dlfluoromethoxy) -1,2,2-trifluoroethane;

- 2-fluoromethoxy-1,1,1 2-tetraftuoroethane;
1,1-difiuoro-2-trifluoromethoxyethane;
2-difluoromethoxy-11,1-triflucroethane;
-1-methoxy-1,1,2,2-tetrafluoroethane;

- 2-methoxy-1,1,1,2-tetraflucroethane;.
'l-diﬂuoromethoxy§2,2~diﬂuoroethane;
2-methoxy-1,1,2-trifluoroethane;

- #



2-(1,1, 2, 2-tetrafl uoroet hoxy) propane;

2,2,3,4,5, 5-hexaf | uorot etrahydr of uran; and
2,3-difluoro-4-(trifluoronethyi)oxetane: 20. 2. A
refrigerant or heat transfer fluid conposition
suitable for use in refrigeration or air conditioning

wdapak s enploying (i) centrifugal C ORI RS H04/00150¢
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(ii) multi-stage centrifugal conpressor, or (iii) a
single. slab/single pass heat exchanger, said
conposimdtagxyclohpiiftiorngiteng, 1, 3, 3 25 pent af | uor obut ane
and a1 fldsioReDARsth Sebmahed from t he gr oup consi stl ng

6r oet h
o A bl o "o
1- (di ﬁ41u@ry6|¢é‘t,2»8>2yt)etrqﬂuprcaethane.| uor oet hane;
1,1, 12;;daﬂumﬂém6ky;qrm 2. 3Bhdenysbprapane; 30

- (dipf t
t uér@“ﬂfﬁ“@ﬁ*&%‘* &*ﬁfsiféééhv{xﬁﬁéé@ Ane;
1, 1- dil e dod 32 qntafpiot-Biehomyroraneane
di f i e, Setrafeony-1 irifludmietiopprphiane;

o B e

di f PUGPsneBRpd, 12-'3121-9%@9‘ JeopRRa"e: -

met m,d)Qﬁ-tairﬁaﬂtmrd:-ﬁk(trlﬂum'omtﬁmawﬁropéﬂe WD 2005/ 067556

cT/ gffaq%sé @%?Qfﬁjo?o mdawetmap}oaanbf | uor oet hane;
I o O 5 g rosthane:

f oet hd)ayt}lﬂzltdﬁaﬂ grnethoxy-z-(tnﬂuoromeihoxy)ethane
ox b =§,3. t%x&lu%rd-ginﬁeﬁd% paidiane;.

i

i

hexafluoropropane

fl,ﬂﬂlgi % '%""Fthﬁp?p%“%exafl uor opr opane;
112,213 3-rexpfisiores mathaxymopandioxy pr opahe:
313t teifiaidethorg- 11 L2t fAMBRRERRBOXY) Pr opane;

FrAREABL hi@*%“ﬁf)@bé@% i Fuor opr opane:

i PTUOTONE %’g

22-difluororaethori-d. Gl-rilempivgaRgtet hoxy) pr opane:
1

ri

: 13,12, Bapbﬁaﬂlfdmrrﬁetﬂomﬁdpgﬁ@met hoxy% ﬁr opane;
et raf | uor oet hane;
Y2 eﬂﬁﬁgq??t‘l —}l’e?traﬁ?%ro 5|}é

*(trifluoromethoxy) et hane;
1'9'?{'023/@ 3'2 F%'S@H'F‘P"E} #1€3- net hoxypr opahe;
—(tnﬂuoromethoxy)propane

-1 A, 1-tnﬂuoro-2-ethoxyethane
A1 1-trafluoro-3-methoxypropane. :
1, 1 1-tr|ﬂuoro-2 methoxypropane
1-ethoxy-1 2 2-tnf|uoroethane
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—ethpxy-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-tetréflubroethoxy)bropane; |
3-ethoxy-1,1,2,2-tetraflucropropane;
2-(1,1,2,2-tetrafluorcethoxy)propane;
2,2,3,4,5,5-hexafluorotetrahydrofuran;and

2-
1-
2-
1-
2-
P
1, 1-
1,1,
oro
1,1-
2- (di
3- (di
1,1
1,1,
1-(2
3-(d
1,1,
1,1,
2-tr
1,1,
15
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1,1, 1,3, 3, 3-hexaf |l uor o- 2- net hoxypr opahe;

1,1, 2, 2,3, 3- hexaf | uor o- 3- net hoxypr opane
1-(1,1-difluo.roethoxy)-1.,1, 2, 2-tetrafl uoroeth ahe;
3-(difluoromethoxy)-1,1;2, 2. tetrafl uoropropane 20
2-(difluoronethoxy)-1,1,1-trifiuoroprbpane;

wolodsiob75% 2- pent af | uor o- 3- met hoxypr opane; perus200s061506

2-ethoxy-1,1,1, 2-tetrafl uoroet hane;
-ethoxy-1, 1, 2, 2-tetrafl uoroet hane;
1-(tr2 B-Idljmonm@(thﬂmyoxmtbp)mdane 25 1;1;
14ri fl uoro- 2- et hoxyet hane;

B, 1, 1a4 rdzébttﬁtcodr?heaﬂﬂéa%ﬂ P EERAGon sbletied from the

met hoxypr opane;

iceh |
mt "ol it%é%oULé%{"flﬁﬁﬁ{Rﬁ?eer@1 (i1 53 pentefuarphyten anget hox

y) pr o@imute’j tagabout 99 weight percent 1 (dlﬂuoromethoxy)-1 1,2-

1,1, m,ﬁu&@é’mé}@(afl uor o- 3- ( pent af | uor oet hoxy) pr opane;
2- ethoxy 1,1,1,2,3, 3, 3-hept af | uor opr opane;

3-ethoxy-1,1,1, 2,2, 3, 3-hept af | uor opr opane,;

' 2- et Frdhoyt 18 tp abogt '@\Belb@queﬂbidﬁt%@raﬁ@taﬂuorobutane ‘

1- (1, dnd?abdut 21 oafboB 0k }dehppﬁteﬂwoxﬁﬂ 1,2,2-

3-et ht%t%ﬂt%) cfettfan% tetrafl uoropropane;

2-(1, af | uor 6et hoxy) pr opane;

2,2,3,4,5,5-hexaf | uorotetrahydrofuran; and 42 V\D _
2005/ 41065 6 MGt 8I5REIQRY 13m0 6,1,1,3,3-pentafluorobutane and

2, 3- 93. An’
azeo%ﬁé&pgf%rébﬁg{aérg gé'é@t@ﬁ%ﬁ?%ﬁ%&ﬁﬁ%n sel ect ed

from eAfeconsi sting of: 5 about 1 to about 99
wei ght percent 1,1,1, 3, 3-pentafluorobutane and about

1 to akatds BXboel @L\kel I'f ?déht 1 133— entaﬂuorotgﬁ)

-(difluoro i out 18 to
about® "ﬂ%‘t&?ﬁ%ﬂt %t%seW?'glit pfrcf"g![l ’ﬂHE ut ane
10 ardifluaneniban®l- t o about 82 wei ght percent
| - met hoxy-1, 1,2, 2= tetrafl uoroethane; about 1 to

about t, 1. ent aj but ane
and %{%gb%{f%%gf)%) &%Wﬁ&bﬁﬂ%@%@ﬂﬁuom Wane

2- net3nshapout 112tyaboq®0tw@ldfplemenb%mﬁmytatb2mt 42 to
abouttrifitbroMthaid percent 11, 1, 3, 3- pent af | uor obut ane

and about Ito about 58 wei ght per cent

1-di fl uor onet hox ty
+“about 44 to about 90 wetght percent 1 11,3 3—pentaﬂuorobutane

R and about 1010 about 56 welght percent 1,1-difluoro-2-
' 'methoxyethane

. about 1fo about 99 wetght percent 1 1 1 '3, 3 pentaﬂuorobutane and .
about 1to about 99 weight percent 1 (2 2-d1ﬂuoroethoxy)—1 1,2,2, 2-
: pentaﬂuoroethane

about 1 to about 99 welght percent 1,1,1,3,34 pentaﬂuorobutane and

about 1 to about 99 we!ght percent 3- (dlﬂuoromethoxy) 1 1 1,2,2-
- pentafiuoropropane; -
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di fl uoroet hane; 20 about 50 to about 88 wei ght percent
1,1,1, 3, 3-pent af | uorobut ane and. about 12 to about 50
wei ght percent 2-nethoxy-1,1,2- frifluoroethahe; 25
about 44 to about 90" wei ght percent

1,1,1, 3, 3=pent af | uor obut ane and about 10 to. about 56

woBhs@ssger cent 1, 1-di fl uoro-2- met hoxyet

to about 99 wei ghtpercent 1,1,1, 3, 3- pent&?ﬁﬁor ut ane
and. 30 about 1 to about 99 weight percent .
1- ( 2,dbodt 1 lamhrone8heright derden? 1 4,123, 3 pentafifidrolsuiaes Amaine;

aboutaﬂou{pt@muggéa%e%iuﬁ?&er@?1%@{ traﬂltlor_oL-Sto about 99

uor tane an

wei gh(t 'Hg'iog'lﬁﬂfoé‘y R8N Bor onet hoxy) -1, 1, 1, 2, 2- 35
pent af | uor opr opane; 43 WO 2005/ 067556

PCT/ LEpenPs7 @%@9599 @Q peteehP1,2304 gt%aﬂ\ﬁiréﬂtﬁ ri%er cent
iR e e

(tdfl(ﬂmfemﬂl@mmao@jane 5 about 37 to about 99
wei ght percent 1,1,1, 3, 3-pent af | uorobut ane and about

1t flL 2-
(f1u %%%ﬁ%t B enltiael, Hita doinnio5iah 4%
per cetho quy %Qwebhfenqrwt &l-ﬁt&"féﬁ@f@'ﬁd“etlﬂ@(ya%out 1to
about(tr[ﬂﬁomm@tﬁxy)@ﬂfaﬁem 1,1, 2-trifl uoro- 1- net hoxy- 2-

(trifluorornethoxy)ethane;. about 35 to about 99.

WGI ht , cent 1 1, 3, 3-pent af | uor obut ane and about
g bg g%é to@omeg\fﬁrglﬁtéqeggﬁﬂ 1,1,3,3-pentafluorobutane

1 1 Igrd, sbpBt hievabiolut 8 weight pbfcentt, b b8 deratioreadout -

to ak}ﬁé{ho)%%rdliﬁhght percent 1,1,1,3,3-pentafl uorobut ane

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

hexaf | uor.o- 2~= . met hoxypr opane; 20 about Ito about 99

wei g I'ﬂbOpb‘r tosahoutLQ&wetht morgEnht 411, 3@ peitaficnebudard andabout

1 to ot tog.ﬁ)owg@ﬂéigﬁl%eﬁ‘@éﬁﬁ 1,1,3,3,3-hexaflucro-2-

2- (d|f| oronet oxy 1-. tritTuoropropane; 25
aboutMFIFYRERG €00 wei ght percent
1,11, 3, 3- pentafluorobutane and about 1 to about 99,

\r/]\/el gribobel &dboul9dwaights plrddand Eif1|ii@-f:\@ﬂtﬁfluorobutane and.
et ha%’étho{ %Daao%'ﬁt 99 weight percent 2-(difluoromethoxy)-1, 1 1-.
tnfluoropmpane

“about1 to -about 99 welght percent 1, 11,3 3—pentaﬂuorobutane and
about 110 about 99 ‘weight: percent1 1,1,2,2- pentaﬂuoro-?:— j
'methoxypropane C

 about 45 o about 99 weight percent1 1, 1 3:3- pentaﬂuorobutane '
“and 1 to about 55 weight percent 2-ethoxy-1,1,1,2-
tetrafluoroethane;

about 39 to about 99 weight percent 1,1,1,3,3-pentaflucrobutane
and about 1 to about 61 welght percent 1~ethoxy-1 1.2,2-
tetraﬂuoroethane,
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about 45 to about 99 wei ght percent

1,1,1, 3, 3-pentaf |l uorobutane 30: and 9 to about 55
wei ght percent 2=ethoxy-1,1,1,2- tetrafl uoroethane;
about 39 to about 99 wei ght percent

1,1,1, 3, 3-pent af | uor obut ane and about 1 to about 61

' ercent 1l-ethoxy-1,1,2,2 35 tetr e
w%@h%‘isié) Y- aédﬁ%&fa £4 E‘

005/ 067556 PCT/ US2005/ 001506 about to a
99 wei ght percent 1,1,1, 3, 3=pentafl uorobutane and
aboutabbut ® tadimut 999®ergbt matm;erp er1cedB-pentifidorobutane and
-Lri fabﬂﬁt@t@atﬁfut@g(%ﬁgﬁﬂfe%ent@q frifddroiPetfQethais
wei ght percent 1, 1,13,3-pentafl uorobutane 5 and about
1 to about 63 wei ght percent 1,1,1-trifluoro-3

et hoxbout 3p teraboutitoueight uecceabb,tlﬂ 28-periafiiroptaneent
1,1, larg é*ooeent@édoupemabe%réem 1alb£ﬁﬁuoré-310 about 99

wei g ,1-trifluoro-2-" nethoxypropane; 10
about%ﬁﬁg{q@mﬁ]@gﬁt 91 wei. ght percent 1,1,1;

3, 3- peauhi teidiowhR weisht pereerébdut.3 ,an@ﬁmmblS@deht
per cegtioud 1 1CA0MAKED We@h?perééﬂtﬁ"luﬂfriﬂ@érbane 15 about |
to ab ?&é@ﬂ{‘gm percent 1j,1, 8, 3-pehtafl uoro butane
and 0 about.| wei ght percent

2- ethoxy 1,1,1,2,3, 3, 3- heptafluoropropane and.
abouabo@r545 tp amm \Qagmq:legieht pe r1¢:ea-1pentaﬂuorobutane

14 1, | to about 55
14, gh:gmgaeﬂrbe% ﬁ:fézuagr SPbBRercit Rethdais2

(trrf fifluarg M1 ) oxet ane. 4. An azeotropic

conposi ti on seI ected fromthe group consisting of.

25 48ab’loum te&ﬂoup@sr eseht derdeht 3,131, eerﬁeﬁtatrwbahaﬂ@m and
o o 7 80 ABLED Pt mpremnt 21t okt A3 havi ng a

vaporhW@BJQmpe)D@ﬂeamdut 14.7 psia (101 kPa)at a
tenperature of about 39.4 C, 51.4 weight percent

1,1,1 n f { 4 ht

per ce%égdui‘lgr&%tb% éﬁiwgag’(p% &? ?jf r%%?’%‘%ﬁ%‘tm@b“ﬁ%ﬂﬁ ng a
vaporand; twémceahwt %Wﬁlght]pﬂrqenpgﬁad*ﬂ@f@i kPa) at a

t enpegitfludrdmetiyhakatte. 28.3 C; 55.4 wei ght percent
1,1,1, 3, 3-pent afI uor obut ane and 44.6 wei ght percent
2- rret hoxy-l 1,1, 2-tetrafl| uoroet hane having a vapor 35
Br es shR aZestropks Gampasition. ﬁ?éqc?d(fmm@%%lh@nﬁist'@ﬁfer ature
of about

48.1 werght percent 1 1,13, 3~ pentaﬂuorobutane and 51, 9
welght percenH (dlﬂuoromethoxy) -1,1 2-trrﬂuoroethane having a -
vapor pressure of about 14 7 ps:a (101 kPa) at a 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 12,2 tetraﬂuoroethane hawng a vapor
~ pressure of about 14.7 psia (101 kPa) at a temperature of about
28.3 °C; ‘

55.4 weight percent 1,1,1,3,3- pentaﬂuorobutane and 44.6

weight percent 2-meth0xy~1 1,1 2-tetrafluoroethane havrng a vapor
- pressure of about 14.7 psia (101 kPa) ata temperature of about
29.9 °C; '
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29.9 C 45 WD 2005/ 067556 PCTI US2005/ 001506 70.1

wei ght percent 1,1,1, 3, 3-pentafl uorob6tane and 29.9
wei ght percent. 1-di fl uor onmet hoxy- 2, 2-di fl uor oet hane
havi ng a vapor pressure of about 14.7 psis (101 kPa)
at a tenperature of about 33.6 C 5 90.3 weight

whaiERMss 1, 1, 1, 3, 8-pent af | uorobutari e an%&ﬂﬁzoomhgpt

percent 1,1, 3-trifluoropropane having a vapor pressure
of about 14.7 psia (101 kPa) at a tenperature of
about 38. 50d; welghteewenght 1Sei-panafiuorobutane and 29.9

% rlre tlw& gt fefetng ﬁldmbl%metl rick 2@Qﬂgﬂlﬁo'§e;|§thaﬁ@ﬁtﬁl?\b a%b@rem
pres sﬁ*?'éé/“&% U#%bgoﬂi Hl?l psia 6@&‘%5 gha %5}5‘39% ?g@?ﬂﬁer at'ure
of ab®t€°C31.1:C, 73.0; wei ght percent

i % 1, 3 @opané@ﬁtlpeﬂfeﬂbm anes- pérﬁaf%r&utaﬁe'aebbfme; ggm

ressure o

T, 7d"5§P SRR P A e HRDRD B HG Sl ory 220
15 702bpuid.§RsladdQ tleRa) ala tempemtarend abegti3gSr Sut ane and
ﬁg 3 wei GH19 weghtdatcedt ﬂ,edpts-pmaﬂuazdmtdaewenbg?ekP )
aVI I a
at a teggj‘?;eiﬁ b;iﬁefiﬁiﬁgﬁté) "gq&@&%é havilira e?éo}percent

1,1, 1P f asiad HHdPanat %’@"@9@@)’6
1- (2, 2- di Fhuragit @ﬁ:\épfﬂt,};3%—&&3@@@@{%5%5?%?3%

havi n vapor ure kPa)
at a‘9 a'ﬁt&?? BF@ O%&Ran%%w@gevmorgreﬁgp@ﬂf per cent
1, 1, 18:@uB14¢€ psiaf(l @lokRH) at atempenaturdsf 2bowtd2@C; per cent
3- (di f1 uororeidigntypbrebnilt, 44%3%&@&?&%?&%%%8%8&9 e 25

'perce31t1 °C;

L N

1, 1, 1pressreeiahett b7 opal(HdPahat etenmeratmegxﬁabcper cent
1,1, 23Rze@trafl uoro-3-(trifl uoromet hoxy) prooane

having 2 KaRSUABSRNer £f sb0artdcb BRb Bng g, 1P

_ per ceMeight PP’@"B"‘@ Felifugopihendtt-aR@-pantaflugrosthanei ght

per C etelving a vapor pressure of about 14.7 psia (101 kPa) ata

1 %eﬁxgéraﬁ;r@%%‘éﬁdu&‘@f% 8b]§f'aggrfm3t hoxy)grg(:gggl <Pa)

at a t enﬁe@a‘(’ﬁﬂ"@ parceth i 3@9“8“@”"3@”‘?99@“ fght
per cemtightbeiceht 3,(cBﬁlmemleth¢xypﬂ Apiyz, a+spentafidordfropane
'.'hawng a vapor pressure of about 14.7 psia (101 kPa) at &
temperature of about- 37.3 °C;
-62.3 weight percent 1, 1, 1 3 ,3-pentafiuorobutane and 37.7
: welght percent 1,1,2, 2-tetraﬂuoro-3 (tnﬂuoromethoxy)propane _
' having a vapor pressure of about 14,7 p3|a (101 kPa) at a
‘ temperature of about 37.4 °C;-
87.1 weight percent1 1 1 R pentaﬂuorobutane and 12. 9
xweight percent 1,1,1,3,3,3- hexaﬂuoro-2-(ﬂuoromethoxy)propane
having a vapor pressure of about 14.7: ps;a (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 havinga
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wei ght percent 1,1, 1, 2,3, 3- hexaf | uoro- 3- met hoxypr opane
having a 46 WD 2005/ 067556 PCT/ US2005/ 001506 vapor
pressure of about 14.7 psia (101 kPa) at a tenperature
of about 37.2 C; 84.3 wei ght percent

1,1,1, 3, 3-pentafl uorobutane and 15.7 wei ght percent

wolodsiedisSs 3, 3- hexaf | uor o- 2- met hoxypr opane fga)ishigs/ 1509

vapor pressure of about 14. 7 psia (101 kPa) at a

tenperature of about 39.6 . ght percent
1, 1; 1vapospisssira of aRoUb i Rei8 (&%Ik'i@ aya "Wegﬂfit"epﬁr cent
2- (dlalbambBD.Gl"Gt héxy)-1,1, 1-trifl uoropropane haV| ng a

t enpey & 3?2% ﬁ“f@@“g““ sl Ptdnl bty ik I cen

1, 1, 1Weight ‘fﬂ“a?'l JeJ?f* 5%05%‘-% BYPRRRRGHHIEVING & cent

1,1, 1yemozppesnrabf al:uumzsﬁpeiat(mrkm)@pampmweg:fa

vapor aipigsggre; of about 14.7 psia (101 kPa) at a
t enper at ur

out t _percent
1,1,1, 3, 3- Zéﬁt’%@ﬁﬁswsabﬁﬁé %Hﬁ"titg’%o%”&g%’g ggr cent
2. et hwgightpetcent 2{dilorerméthonddt hbdriiubrapiopgneshavingas
pr essviper Qrfesﬁ?@ ot abbt 74.Ppkia ({0dP4sRRY tehipefatbr@Bper at ur e
of abgt,#,t_I 3 8 %’ 82:'0° wei ght percent
1,1, 1 5 &ntaf | uor obut ane and 18.0 20 MEIg
percent ‘17 gtmmpemeat 1.4 &3-nentafiorbuteanent 4/|8ng a
vapor weightgmssene1,0f1, Bbpaitafiubrd-3paéthodypRpatdiavirg

gl A Lo

1 1 1abqu oro- 2- et hoxyet hane having a vapor 25

‘pressure 86.5abmglt pareilt HHH B, {-petafiidabutzine ant 481er at ur e
of ab\ﬂéibht pé?ceﬁt eth%zy 7 1vﬁﬁkﬂ%ﬁb§t§% havmg

apoe ercen
L1y aureabgutmaa@aﬁesﬁe AR

press&&b%;f about 14.7 psia (101 kPa) at a tenperature

_ of about g3@ h?p&cex?t‘ﬁ e ﬂiﬁfdbﬁt%ea id 18.0

1,1, 1 -3 Qro t percént
1,1, 1%¢ P*ﬁfﬁ%ﬁF&P ﬁ-gf%f%fﬁ %Oﬁh%'?en'&“’g‘ \PRYBPF

pr es sRressusd ofaﬂivout 141ﬁp§la (HI1kRe) efla temppradtre af tleober at ur e
of abg&@oc?,? 7 C, 35 73.6.wei ght percent

1.1 8?%%&5‘ hlt HS er%uf ‘? 13,8 pentgfﬁtorobutaneand 12.6.

’WEIQh‘I: percent 1 1 | -tnﬂuoro-2—ethoxyethane havmg a vapor
* pressure of about 14 7 psia (101 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-pentaf|uorebutane and 251
welght percent 1,1,1-triflucro-2-methoxypropane having a vapor
-pressure of abouf 14. 7 psia (1 01 kPa) at a temperature of about
37.7 °C; : -

73.6 welght percent 1 1,1,3,3~ pentaﬂuorobutane and 264
weight percent {-ethoxy-1,2,2- -trifluoroethane having a vapor
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10.  The composition of claim 8, further comprising at least one

-evapo% I&S?fﬁ I'd conposi

wei ght percent 1-ethoxy-1,2,2-trifluoroethane having a
vapor 47 WD 2005/ 067556 PCT/ US2005/ 001506 pressure of
about 14.7 psia (101 kPa) at a tenperature of about
33.7 C 89.9 wei ght percent

1,1,1, 3, 3-pent af | uor obut ane and 10.1 weight percent

wonddeexy- 1, 1, 1, 2, 3, 3, 3- hept af | uor opr opang., bé?rﬂmﬁﬁ 5

vapor pressure of about 14.7 psia (101 kPa
tenperature of about 39.9 C, and 78.7 wei ght percent
1,1, 1pressurpehelaut b7 olat(AfrekPa)at 2 teriperateiegiitbaer cent
2, 3-dB8lrugro-4-(trifluoronet hyl ) oxetane having a

vapor pre of . abou .ol RS 11kPa
teﬁpergt ufgg.)lg" erﬁﬁt@%Pc%)H{ :}é‘ig%f tgfgjo ge‘ga'tof']or
pr odu¥Pight Reseent geathaxy-d n1 1,8.8i38- b?ﬂi@fhmmmﬁﬂarhavmga
evapowaiurp@ssmr’e@famtwv sR10f kFﬂé)%ltmté‘np&atur?eofor 4,

in thg?aﬂ ggglobya a ody to be cool ed,

t hereaft er. contlensi ng sar d conposition 15

process fdf p‘P‘B@"Jrﬂemﬁnhb&t’f 3 %ﬁ@fdafbwm@ﬁe@@dﬁﬂ i%i ng
condewergh’gaer¢dnre2,eaﬂftmso-u4(tdmdmﬁméthmdkefhne Ravidg aor 4 in

the- V{reﬁJoP bic¥s b oPaftlY4 t??) Qg'loglgﬁat) %git%étgr%r gaf ter

usi ng
the c ns of claiml1, 2, 3, or 4, for heat
transfer -said nethod-conprising transferring said

@ENPOA lprdc@!%‘s for Q%Uuénd‘%%e?é?fdﬁ C&id SroBed@BmpFisi H§ 8. The

conpo claim r.co rrsr east
orie u?\{aﬁagpa%@ CBT"Q?S’%qWP@E 3 ;@ 4s @I Y'é‘ﬂ'“f ‘?f@m t he
gr oupbedyie be coeled,@nd th%@ﬂf@haﬁvndensie@ saip eompasites,
counari ns, anthracenes; . phenanthracenes xanthenes

' h f
o ."Cé?.“&é%e%r PR AR G se shPENCE SeigBRind S0
9. Thibecampedtian of slaim 1c2 & e 4, indhe deinity, offaisadyde be

_conpr hentaty and tHeestitr @aporatihg §&d ¥biRp&ditioh! uor escent dye
-selected fromthe group consisting of naphthalinides,

Qer yl enes, OdtoEurna\rr ns, anthracenes, ghenant hr acenes,

ant H8ing terrompesitions i cleim dne.ersd, for heat
f | uortemstr,mid methbd admprsingtfansferthodisri combsition from

conbrgrﬁéétggﬁméibeé Rt sing210. The conposition of claim
8, further conprising at | east one solubilizing agent

sel ected fromthe group consisting of 48 WD
8005/ Ter@phopkiom o205V, QotheOGMpTisthuet Eablos, ultra-

di metyisibtahubREscert @Yy SAYALK bR B SOYS BonsRhRGES -
naphthallmrdes perylenes, coumanns anthracenes
phenanthracenes, xanthenes, throxant_henes, naphthoxanthenes,
ﬂuoresceins, and derivatives of said dye and combinations thereof.

9. The composrtron of c!alm 2, 3 or4 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.

solubilizing agent selected from the group consisting of
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~and Rz PRV

am des, ketones, nitriles, chlorocarbons, esters,

| act ones, aryl ethers, hydrofl uoroethers, and

1,1, 1-trifluoroal kanes; and wherein the refrigerant
and sol ubilizing agent are not the same compound. 5
11. The conposition of claim 10, wherein said

weRbdtRiskd zi ng agent is selected fromt hechy[@H,gsmmsoﬁ

consi sting of: a) pol yoxyal kyI ene gl ycol ethers
represented by the formul a [ (OR2), OR3]y, wherein:

xi s dnd foﬁta"é’QB? dirpeshylethen pglyoxya kif'eﬁ?lglchﬁeth&t%ger from1
t 0 4;aritded, fctonbe aitbids, fch@mdam@%tbrﬂﬂutt@iebpé@t ic

hydr ?&ﬁér?%dfcﬁgﬂﬁg@dhérs d ’i‘q 1élr|¢lfbrc§all%ﬂ59%rﬁ9 WiiEinand y
hydr &B%F%weéﬁé and é?iP'é‘Hﬁ'@ w’f Alg "ot tslmszme@omn@ar\@on

atons; R3 is selected from hydrogen, and aliphatic

and af He%ﬁ*lpbgltug}y SIF &Sﬂr%oﬂhér@ﬁlﬂ %ﬁa‘@lu%ﬁ%m%b&% itrom1 to

6 carb C %toms | east. one sel ect ed

from% ﬁ?m%‘egf%ﬁof‘é‘aﬁ‘r@aqs and wher ei nlsai d
pol y iy ®blygxyaiielegb plyod! athéne représauted ay the feanililar  wei ght

o ggger1R?§gﬁé%|§:qowhereﬁp%§a@%e G R8Iy w%yahts b)
cycl o- fgg ﬁg’) Wéecgec{?%ﬁyc%gen R% @ﬁ?@ are

i ndepen(ﬂimﬁ@fbo%@d@@ daving drip Alcariiatatamsant! al i cycl i c

hydr Ocalbbﬁcﬂng sitisCRY 18 selearsdMent ApAat Hyarolaarbs«ﬁfneon

at ons, t rads cal Vi from6
.to 12 car % fro%lgﬁc?a gg@éf' ét@f“é H P&%ec%d fg‘ﬂ%t iC

hydr oc alhbﬁ‘jlp@% apg alivhatie aﬂ‘é@’iq}@'cﬂ\}’éﬁ?ﬁ@“ bp@ragicaiér bon 25

at ons; andngvremeli to 6saiisbnaadrele St lbavtoona of ' aad IRds wei ght

et 0222@?%&?&“8*%%"@%%P§% SR GpEBRTeHl L R
oy ﬁ%{'@aeﬂhr @ers Bavec mplepylaiwaight o1 om:
alicycl mbmﬂﬂﬁomgﬂaoutﬁwwomdnaﬁ urdtdj cal s having from1

to 13, Capea r%@mefmhé@gmeeﬁmﬁaﬁegg% have a

rmlecl to ab atom c
mass Enlﬂ% Qﬁ?{% rlrW R greppdensedesivhul a

RICN, wseleeted fredh aluahatmandale}athcf maincarbophradicals
al i cycl 'thsﬁ’é fr&h%'toh?%%ﬁraﬂﬂﬁh bAGLGAbst ongﬁr’drﬂgtécf rom 5

to 12 car In sald,nit 5 have

a nol eclA%# “%V' n&d,_ggr%? F@hﬁ?@%aiﬂm@ t§ Sﬁ{ﬁﬁt‘ﬁd
at omi ¢ aliphedic hydreear bsdewe\n@duzalesawwe 3 to 12 carbon

PCT/ US2 QR0 8dPRAerem saiArAies RORAWRoltQRaRRAghES by the
fornmul afrf){%l a?f*:butv%%rtg 'aBOut)fSOb atomic mass units;
 ¢) ketones represented by the formula R'COR?, wherein R’ and
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 about 70
to about 300 atomic mass units; o
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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selected fromthe integers | or 2; Ris selected from
aliphatic and alicyclic hydrocarbon radicals having

froml to 12 carbon atons; and wherein said

chl orocarbons have a nol ecul ar 5 wei ght of from about
100 to about 200 atom c mass units; f) aryl ethers

wd Rweassnted by the fornula R OR2, wher eim,lggﬂ{,g,@ls%

selected fromaryl hydrocarbon radicals having from®6
to 12 .carbon atons; R2 is selected fromaliphatic

hy dr G PHBRCATRS ERIRSSREd Pi AT IPETNIE R MEEATARS at oms:
and wheselecied &buh the integets tohE Rsistseleeicd froph ekphktks

wei ght - @hd BiQecatakcardh rAdicAPRaNing pén 18b 9 cGmBRS S
ER s R
and al i @iight of fropatatush i 8@ to ahoat2batemitamiasgunitsr om about
5 tofpbapy etiaérs(%@%rggéhg@d & fdrmwld RO, Wk getder s

t t 2CF2H wh R1
el ect oa  ErgH o i SoREta e AR R B (B0
r adi cal §atkan etegnst Rois selssted feom diphetiwbydiscarberbon at ons;
223 J[ ?3 ] !,mmirgewmm Sé*b&_yaﬁﬂslﬂﬁﬁdlﬁ/ﬁéreﬁrﬂaidﬁ -
Ra Ro. e o olSiy g oo eyl o gRodfed. g
R5 ar e PIMIHBREEWINSY sel ected from 25 hydrogen, ‘
|i neay), 10 Bifberdalkanes!represditayto) ine forpaflaiCaiRld and
unsat ur i : : : ar
ergnt (Lo %5%5”?*-ifaﬁkﬁaik’iau'}da%@'gf‘x%&% s
uni ts;- Srad havingdrom abaut 8 to.shau 15 ¢atbre afamsr al

- f or mi) ahRIGOBRR:thark expeésente’ bydinel fdRRuarR' OCRIEPgHdent | y

ot ur bR i @F‘@étﬁa“ém?“ﬁ‘s%%;a"d?%-"?@%“@ﬁ%é%b@ﬂdsai d
ester sﬁaé@:@‘sahaﬂﬁéér@m D%%?ﬂo%ﬁgf‘?m 18180 to
about) . 5&®nas mpresented dywiriictares §B], 1@), 20DD]067556

PCT/ US2005/ 001506 - 12. A nethod for using the .
conposi ti ongof claim 10, said method conprising:

{ thONni ng
| uor e8¢ eni

presence of -~ 5 the sol ubilizi-ng agent, "and i ntroduci ng
the conbination into said - =~ = .
B [C]. IOl

‘wherein, Ry through Rg are independently selected from
hydrogen, linear, branched, cyclic, bicyc:iit:, saturated and
unsaturated hydrocarby! radicals; and the molecular vi}eight is

~from about 100 to about 300 atomic 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 ary! radicals;.and wherein
said esters have a molecular weight of from about 80 to about
550 atomic mass units. | '
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3% i BB RGN, gomeatiipn oloSHIEEET s i pragnca

conpression refrigeration or air conditioning
apparatus or (ii), conmbining solubilizing agent and
and WV flurorescent dye and introducing said
conbination into refrigeration or air conditioning
apparatus containing refrigerant and/or heat transfer

wa toudiid7ssel0 13. A nethod for using.the Conﬂﬁ%sﬁdc’%ﬁm%

claim8 or 10 in a corrpreSS| on refrlgeratlon or air

‘ IJ%ndl tionin appar atus, said nethod conprising

ovi di rfyMeHiod Tergieingdthe Fempasision af @fa@pﬂar%wm@eﬂwdd
pomwiisingigintodumirigttad bempesition ifto s comprsdsiongefgbeition

%Hweéﬁd.ﬂo%tga@paﬁ&agk (ABbiRE He%tHlﬁol%ﬁfM’dr&éc@ hey o
phheoshlidiilizingragient, gad itroducininythe vamplingitomigtssiidl,

Q:@llﬁpﬂe%g?g gé7r|gérﬁtidlﬂﬁ a\f'c%hcﬁlhérigngog Qralﬂﬁgbsﬁmfon ik (| | )

S5 S50 B a5 DT o TRoseanai,

¢Pabinptign ipto reﬁlgemcyon air Mdhmn@wmdtmrwnmhﬁnger 25

wﬂgmamtangmrﬁ%ﬂraﬁg@pmgatl on. 15. The conposition of
claim1, or 10 further conprising a thernal

stabilizer or odor masking agent. 30 16. The
Tonposi tA Bathe ferusing the camrnstion obelkaion 8 lee d frin a

sbmbrelssmlerefmgeratlajntdr@ff@bﬁtﬂ!’tﬁungjabpavétd@tsﬁﬂ%étﬁodlS' ng the

rlSi
8!“8@ Bﬂdﬂ{g sﬁ’d‘%’o §sm a@%&aF%r%léu% anfp vcgn?q An or
3\"?% PT ‘i“?ﬁ?\‘&!"‘ﬁ@a’&ﬁﬁﬁf@a@'@ %ﬁmwypwat%r dihe: i - st age
vieinity of saiphdppacatps.essor: 51 WO 2005/ 067556
PCT/ US2005/ 001506 18. The nethod of claim 17 vvherei n

idnmulti- Qen r|fu ressor is
o st ag"emeé'ﬂagf KSR e&e P%%%‘cﬂfngm Bor 10, said

method comprising:

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

(il  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 claim 15 whereln 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 centrlfugal
compressor is a two-stage centrifugal compressor.

. B2



