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C2H50[ CH2CH(CH3) O 3(H or C2H5) (tri propyl ene gl ycol
et mww@dleneaglmwarpew](@rm NGBBPYITELEH f@mgq&HzﬁH(CHs)OH

e o ERS RGP e GBI o

renre ol hqsut (ondphqsw) emela 2104HgO &CHzCH(CH3)O]3(H
C3H70[ or C3H7) 2006/

PCCW @éi@dgmnﬁme QEMCpbB'@UEW (or ‘I"p“ -bytyletheRpr pyl (or

5 g (PP eBEHGH CFRlor G b B Ml R s, Gl

( d(mﬂsmomez@me)O]z(bmeHm) (dipropyseney glycel tisutyl, (or di-t-

- BHIDY U G a8 i B dRres g tupo! -
( EPUEFE S0y S CEURRICHILY (propyens ghveol -

gl pentyl ethbot @Hé@CHﬂCI—t(Cley)@-II Jbudyleae)glycol n-butyl ether),

10 gﬁw%ﬁ# ﬁ@]qd%tbug\ﬂ?éﬁd_@gphghd | RES é)ryl ene

& Céﬁ’ﬁéﬁﬂ'h(b‘@ﬁ @Ylh@rr(@zeis(zwl-lz@ F@MB):;FMW)

et her)

tyl
AR EA ARSI AN %u?mﬂneﬂ?te@zaae(@m@(c WGtECH-OH).

?E:gﬁlrS)C( w&@é%@&ggk&%tg bf ttﬂa ;E)’rléts?éh gﬁ fion comprise

di thosb urewesehtw b)( M%GM@@WR?WW[RW(WN(RS

resent 1 nvention conp

15 ¢ P Where R h: By 2D LIRS BIRATHEVY BEgAES RamsMPhatic and
cysiQe Bﬁgé@:, q%w radf'c%(l:s% %\Wﬁ‘ I 1701 2Farb &R g?d}‘ﬂs R is

are I'ndepen om al i phatic an
al sejgcﬂedcfrdmahpbaﬁdabydmaalanwrre rladmaltghavmmfmm 8 taA2 carbon
carbon sel.ec

B0 ABS RIS, SPSIRS DAKG Sy PRlRCYlaFareigt,of fism about

at e to aPEULVETY Slohhi€ AabsaiHIGesT H@Nﬁlé&u@'ﬁéﬁlgjh%f SRy gmldes
of fromabout 100 to about 300 atom ¢ nass unlts

20 nolsmfafeaablvémm]ab@ﬂt 160 to aboutbatomic prassaimitst \R RmR

anR" Rie) Spfiiatl e LA ERER e BanifgeiedBariilis

r attd&ﬂ@ cohtaiing Aon-hydebcrbon eabétituenteGelected from halogens
non- hydrocar bon substltuents sel ected fromhal o

( o(&, Mot aioring) ipgs alkpxider (@ Koeihe). B =, K and R®
heﬁé?é@om su nsigﬁdteﬁfb é%ﬂ%t%ﬁoscdﬁ%ﬁ&?g | ca?lfa ded“ﬁédfé%% that
25 SI,S raaticals,| whichicoaotair the aioms hm'ogem(azm-l)tcnxygen (pra9-oy,
. | f th
ot RAR Sl SacinBtenali sl crtofs e ol Setbart 3torgs. 1n

?éhérbﬂfhotrhb&?th%ﬂﬁh?éé%&f«ﬁ?@%a%&?ﬁéuﬂéﬁﬁ%rﬁs%Hd
het er oat ons, and preferably ' no nore than one, wll be

pr beferratoms, aad praforably.npsnorettbas ane, Rill' be peesent fer each 10
Pr ExBok eat&fnsql’?h@,ugrl?d {}%%J&QES& Bf 289 such non-hydrocarbon

30 substituents and heteroatoms must be considered in applying the

aforementioned molecular weight limitations. Preferred amide solubilizing
agents consist of carbon, hydrogen, nitrogen and oxygen. Representative
R', R% R? and R® aliphatic and alicyclic hydrocarbon radicals include

methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,

-8-



30 substituents and heteroatons nust be considered in
applying the aforenentioned nol ecul ar wei ght
wo povsvaopoNs. Preferred am de sol ubilizing ageei/BS2005/021801

consi st of carbon, hydrogen, nitrogen and oxygen.
Rdmmmiﬂepp&ntymemmntmy@memyla(cyqiﬂrrsaxyb heptyl, octyl,
alicycelic hydrocar ude net.h et hyl ,

fbcafn? deeyl 3BT, didecy Snadhein chrneLBusRaemers. "K'

refdid/ EmbeaMant of an%d%oﬂﬂﬂfz‘rﬁ&@@ﬂts are those whereln R*
/ US2005/ 021801 r op rt 1o, i cgs)erat

pelmtpe afergmesyiones |forna;;la |cw@7{ijﬂ C(QB}MR/ -] mapt e remeﬁe;mted

5 | cineVBE byeB Rl RERIRIh oM s SR huia cypio-

aqeORSR &6 (O INIRE)-MvBerdin tifélpre\ﬁibddm@—sm‘ted egkees If@rnmdlecular
fornul a cycl 0-[ RAC( O N( R5) e represent ed 5 bgon

t h\@eppaaealar Bys andntegen fram f](tgdaﬁf 19,2 paturted Rt
t & gf ht%uﬁ?fég g 30 2|( uesag)aﬁ%g RK ézﬁaj R a8 dénﬁﬁﬁtl _

previ ous or nol ec wei g app )
n seieetedl(fdreeaeh rf)rbtyrthé rulesfrebusly offesed dedining R, In the
hydr ocar bon

10 RS Hemr e RISy dha dTye: SBIGIERR) @?53'3@%53'% g
tNgnd RV @Fe g?@féfélﬂ'y?’ hYdr%bEﬁréﬂc&ﬂéinné BE\gFélséitJEdtéd tHyarok@rbon

| act ans represented formul a;

cyc
7)nad(oe) RRBIg-the mMetrR@eneiuﬂltsa',arm# R® israsatusateq hydrocarbon

Y EHORE Canini g R 12 GrBb B ot Bt RaRlaey
saﬁwr@b@%ohwddi@earanmthylpyt-r@mim«(zqm@ ning 3 to 12
carbon atons. For exanple, (saturated _hydrocarbon

15 r adi cal ) - Siﬁ@ferﬁﬂnp%IWﬁcﬁm@’ierﬁOMJWé@Q agenﬁépe Heemubare pot
aMififed &) N %étb/lﬁagﬂg @A be! mkfeg@gnpﬁd.ﬁrze HE11-obfyTbt ed

one rro |d|n one,
1 methylipyrrolidiri-Rydney rrmityldaprataciam, 1lcymlﬂr;dxgw”olldmtzmne,

LSS R e E ey Sare st o, 18" P°

heﬁéfiﬁ@arﬁrgiaggrﬁgﬁnthérhﬁsqéﬂreltﬁylg?ﬁr&}dimztér?é iglietRylane.,

20 1, memyummm ?..nqmer I1dB-anm’ibylp[pemdtbyheg';\hmthwcamola_ctam 1-

D DY 5 b 26, eSS one
1- ﬁ\@dﬁﬁermrdﬁ@QldiTez‘10dt§iieo§lldyndillblﬂl-whé O IRRdibdgyiform@mide

N, N-di'i sopropyl acet am de. Ketone sol ubi 1 i zi ng agents
of andthdl,Nr @@ﬁtOHYIﬂf?@Fﬂm@ﬁ conpri se 25 ket ones

;sgr elsﬁgeggn@hnt%uaﬁ |Hytaggﬁ€sr om al'l p%g}? "%éht " c('s)c?:.'lqﬁ)c

25 anketang$ répfésemadthmherfadnmmR1e(mRﬁg~|ﬁemm R’ Bndﬂz are

o geRe ARCTID secist e Alabalse 2o/ SRSy HOROSHTANC

%%hé&l‘é h§vm8]frorﬁr1%3% wbéﬁla%ﬂﬁet SNEWhaFéin RaRS REtBREY have
ependent |y selected from 30 aliphatic and ali cyclic

hyal nuajecwenweight of frorhalvoutd Oltorabaut 3@Pasemin mwss units. R
and R? in said ketones are preferably independently selected from

30 aliphatic and alicyclic hydrocarbon radicals having 1 to 9 carbon atoms.
The molecular weight of said ketones is preferably from about 100 to 200
atomic mass units. R' and R? may together form a hydrocarbylene radical
connected and forming a five, six, or seven-membered ring cyclic ketone,
for example, cyclopentanone, cyclohexanone, and cycloheptanone. R

-9-



The nol ecul ar wei ght of said ketones is preferably

fromabout 100 to 200 atomc mass units. Rl and R2
woreyeget her form a hydrocarbyl ene radical  cPCIES2003021801

and formng a five, six, or seven-nenbered ring cyclic

k e B "mamptmmﬂwwu@@aubﬁténtegrfwéocaf;»@n cadigalsothat is,

op oS BB Bon aihrocan SQeltdens Reicted fram hatpgens

I n@lgldfucrs ichioHney ahddliasdaddo(e. %aﬂeﬂﬂixy) RhahdiR? may
radi cal s contai ni ng non-hydrocarbon substituents

sePrtianally incidenbelggeatem- wbsjltutefimyémqaéboa rdealaethakisd
K
5 SR Rt SontS b gt e g (9L ) or

t hsulfuir $thiss) rraai radital, chalin othemm;ea:ompdmedamfararbom atamgenin
(aza-),,K oxy ket o-, oxa- thia-) ,in a

or sulf
: SaAndii, BRI ARG e o Ayeanin subssbiens ahd. | -
genGbAlatoe, SR Ably HB%@QHaH%@OWﬂF@@ resent for each 10

éf
substituents an?r Ee teroatons, and preferably no nore
t heatbonefomé lin Rb@ndrR% @nd thepresariceldf anyzsushimart-ons i n

10 uiBAcaen LR aE ek it He SRluhCisg in applying

comélﬁ@fe@sﬂenﬂbn@anhmeaglarwéegmf|mﬁumhkI Wkgﬁe%ﬂtﬁﬁ\k@l R and
ht limtations. Representative

al Rgamha;tlc alicyslie and agvichysirgsarkon rraelsabdn theygeaearat formula

th
prSSTOR e Feify, B By BEpHASLELY spoBbeo-buty.
t enrelw lbutyI%/ bentyﬁns?xtehntyls neepneryt%l tefreppat}d }dycldpentyl rxwmtqﬁe,xyl,
cycl open ohe

15 e, Qe YT al yiael. doeay apf e bartiiiafional

h

Li’?y P Ty PREPL BEleyl, SERGH)) missp, Byt and
so;bluftneth)zh ng agents include but are not linmted to:

2o exanopeRshen BB RUABIERS BRSNS o
|hﬁ@é@f&@ebutanoh@m@eﬁfw\on6 H@étb Rom butABBhenone,

he
2-oct anone, 3-octanone, diisobut yP ket one,

20 4 kexanophenene cysiiiexanoneraysinheptananss 2-agrtanone, 3-

ai FERB6RE & o B BRI, 2Rl FatiabBRR RRBu
SOIketbné|4z-eﬂg/|@@wrtes<an6ném-nphaﬁ@m 8- nu&aﬁanm 2deqHTione, 4-
nltrlles represented by the fornpula RLICN, erein Rl

i sdecanodeed- W@Iﬁ"%?rtﬁﬁﬁ?@@n%q"&ﬂ! ketopp a&ﬁdﬂ'cyc'OheXY'

hygligrar bon radi cals having from5 to 12 carbon
atons, and wherein said nitriles have a nol ecul ar
25 wei ght of Nitole stibuhiliziog ageotsadfdbe preserd timvantiomasenprise

units. Rl in tri zin gents i.s .30

orirles RreSenet budhe fomtup el iferith B7RCireetEa fom

hy it bé’lit:ybﬁ’éjbﬁa#w hy@.@bhftﬂarsrdd%d@héﬂhemnamm 2 dditBon

nmol ecul ar wei ght of said nitril
atoms, and wherein said nitriles have a molecular weight of from about 90
to about 200 atomic mass units. R'in said nitrile solubilizing agents is

30 preferably selected from aliphatic and alicyclic hydrocarbon radicals

having 8 to 10 carbon atoms. The molecular weight of said nitrile
solubilizing agents is preferably from about 120 to about 140 atomic mass
units. R' may optionally include substituted hydrocarbon radicals, that is,

radicals containing non-hydrocarbon substituents selected from halogens

-10 -



solubilizing agents is preferably from about 120 to
about 140 atomc mass wunits. RL may optionally
w0 pabot®mosubst i t ut ed hydrocarbon radi cals, thabCT/8$2005/021801
radi cal s contai ni ng non- hydr ocar bon substltuents
selergy Buorime mhicrineyend alkoxides gogometmngy. R' may optionally

PCT/ 05/021801 fl h
- ReRd Al lysd iAo s et adis
hewarcﬂaimm 4he btdrHé ﬂﬂrd@éﬁr(@ﬁar)b@kyg@ﬂek@ﬁi Soxa) &k suffur

radi cals, which contain the atons nitrogen (aza-
ox{flien) iniectagical ehain)otbervise camposedios carban afomsdi lgeneral,

5 o o b B iriCe TR A baf Rl R &g hBIGRFRENT ane

hep@sferablinmo niurd thar eherwilllbe msanr brbbah 1@r@rbm latorhe in
present for each 10 carbon atons and_t he

pr B Akt h@rpraﬁ?n%@m%ﬁumﬂ@@@aﬁmrmrbgwbqtmuﬁntg agdd
[ hEIRBHOTS LSt o Bartielelih g B Snbones

ar wei mtations.
Repiommiraﬁ/elght IRﬁutaﬁor(m dRep:r,esahiacnye IR%aImhdha,ralicy&l&: and aryl
carbon r n the genera
10 | Vv daeAeRprcals ok deperaliemmia CN Maioe ety
Cyng@ﬁM BHeopEMFyJI GBRPENtyl NERlIPentACE élohe)iVP rﬁ’éptyldéébyl
undecyl ecyl’ 'and 't hei r configurati onal” i soners,
wentbn)dsdeMewﬁecybdnzlszcyl arehtbeiriconfiggiatiohal isemers, as weII as

S ptigmt Serky 2k mESRESOER o0 Shadiidel ey (o 1

15R@¢ﬂ§$@lﬂ&ﬂtvéﬂﬁtnle?s@uBlllﬂmtgfbderﬂs HohibeDieutt e anot limited to: 1-
1- cyanohexane - cyanohept ane, 1-cyanooct ane,

15 2 exanepsHianee W&h@ﬂﬁeopqntae%}r@aiémane 1-

m%roca?@?so%@??%ﬁ%?@%ﬁ@% FeRRgRaRT -

:c nwm’ro%nane qucyamedainer mmbousdemneearmmmalhydodimcane
ormul a RCLX, whe X el ec
from al i ph&QrOGaT OHﬁOHﬁE'H"&g H%P'éc%{r?“a%ﬁf %HB@ 1on

ha&érﬂﬁnée Eﬁlrc])?‘r?%ave angéQé’ﬁted%WhMSFn%lﬁ fF&?I' C\Nhereln x is 1 or

| orocar bo [ ecul ar 0 rom about
20 102 Rds asleatedioomaaliphiatic and alloynllcﬁydrmrbon ¢adicals having 1

wej of sai.d chloro car bon 9 ent s

oI cBfophitameh AR TSR i€ s redEhPs ARG simpguler
ReweRrfe of fibinvgbditaloonbaibout 200 AAbmi/mlaks udits. The molecular
hydrocar bon radicals in the general formula RC X

i nNWEighé Oﬁﬁ@lﬁ)ﬂhbl’@f}ﬁ@hon sqj,utybyng aggaﬁrlgweferqﬁ]yﬂom about
' S?@M(%( l1?0 %?&n{%%é{g? fﬁ% tRB Fé’ée'ntﬁﬁ/%tﬁlahphﬁt&pgﬁa ¥|lcycllc

neopentyl, ter cyc ent
25 hepyd«bcamWydadldatsmlthe @eupfal fomMaR&lx wdxb.ttte:yietla,rl,dethyl
chPRYE SFAPoPUBT Fro Y. SeRubT: RETTAM. BERIVA RoPoRY.
noheb%érﬁotyle?ér? ?en@%&:ﬁ?lgﬁgﬁfwtdwgwgﬁggﬁﬁl octyl, nonyl, decyl,
1, endeayh| dodsieykandtheir @ﬂnﬂgncatmtabts@mers;chl or ooct ane,
%' 1CT ?: Iog e@?%&giao{twg rlgr%%gr S scﬁuglllzlng agents include but are
30 not limited to: 3-(chloromethyl)pentane, 3-chloro-3-methylpentane, 1-
chlorohexane, 1,6-dichlorohexane, 1-chloroheptane, 1-chlorooctane, 1-
chlorononane, 1-chlorodecane, and 1,1,1-trichlorodecane.
Ester solubilizing agents of the present invention comprise

esters represented by the general formula R'C(O)OR?, wherein R' and R?
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Ester solubilizing agents of the present invention
conprise esters represented by the general fornula

wh2060)1 082, wherein RL and R2 -11 WO 2006/ 012BO¥/US2005/021801

10

15

20

25

30

PCT/ US2005/ 021801 ar+~ J9pi ~?d~ente~etd"from | i near
arai‘eﬂmtépmdmﬂylsp ] fronh lineas andraychcl, satlinayed and ar y|

A Ao PR e Sroh o
a*%ﬁbltel&geh& CAUHd O5Rad Qrﬁ\&eaﬁﬁﬁmwrﬁ%f frém about 80 t_o

Representative esters include but are not limted to:
( iUt GEOHRONY) DassiRinis 4( 0) 000H2CH( CH3) 2 (di i sobutyl

o butyl progpsanEIvE sk RaRHs prEadaol RBIGTRT ©
bW@C%O(@f@(@whﬂtﬂ)bﬂi@ﬁﬁm(‘Qﬂﬂbz)p(dlusébuﬁl dlbaS|c ester),

et hoxyet hyl ester car bonat e Exxat e
4

aetbmmﬁ?qaapate @'khsdheptarmée A-bytyl propienate 10-peoRy! p(r@plonate,
BT oot s or i ifafle Hiribic/af stidkyBlize o567

tb hdipopss eabonates nEkméf (0(0) )9 ga s%mmemtab 02 alkyd pretatel, éBxxate

y structures , an e O R OR2 , R

" Ha0 (Bsormerciais ik ags s ety Ralale ancHeRAb Y

SS;cdtdle [Bl [C] These lactones contain the functional

group -C(0)0- inaring 20 of six (A), or preferably

f i ve at onsLddpne shiubilizing agerﬁs Dﬂmmpme[\m}wanﬁbrﬁ Bbmprise

h R3 a pende d from hydrogen

'aF{E’H epreﬁpg{ggh%dtné HfgsJA b[Pi qc “saturated and

unsaturat ed hydrocarbyl radi cals Each R, through R8

may be connect %d formng aring with another R

t hrough R8. oThei | act one maé have an exocyc! | ©

al kyl i dene_gfelpoas in 25 St4 ure[C] in Rl

through R6_ar endent R cted f|:§ m hy rogen
or |inear, ang , cycli I ic, s%t g _and
unsat ur at edRs hggReotar byl r 54 cﬁal&; Each Haolagﬁ R6

may be connected forming a ring wth another R
through R6. The | actone solubilizing agents have a

mol ecul ar wei JA range of fronfBdbout 80 to EHout 300
atom c mass units, 30 preferred fromabout 80 to about

200 o TR AR R UBE T8 0)0- i 2

t hef i (mpmnﬂsefbraﬂyeﬂve atohad (B), Iherein for structures [A] and [Bl,
R4 through Rg are independently selected from hydrogen or linear,
branched, cyclic, bicyclic, saturated and unsaturated hydrocarbyl radicals.
Each R, through Rg may be connected forming a ring with another R,
through Rs. The lactone may have an exocyclic alkylidene group as in
structure [C], wherein Ry through Rg are independently selected from
hydrogen or linear, branched, cyclic, bicyclic, saturated and unsaturated
hydrocarbyl radicals. Each R4 though Rs may be connected forming a ring
with another R4 through Rg. The lactone solubilizing agents have a
molecular weight range of from about 80 to about 300 atomic mass units,
preferred from about 80 to about 200 atomic mass units.

Representative lactone solubilizing agents include but are not

limited to the compounds listed in Table 2.
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-12 WD 2006/ 012097 PCT/ US2005/ 021801 TABLE 2 Additive

Mol ecul ar Structure Mol ecul ar Mol ecul ar Formul a
woeioght2o0anu) (E, Z)-3-ethylidene-5-nethyl- 0 PCT/US2005/021801

di hydr o-furan-2-one ~ C7H, 002 126

(E 2)-3- propyl i dene- 5- et hIS’ABLE ﬂl hydr o- furan-2-one O

CBHI202—140—<(EZ=S-putytToene: >-nethyt—=10

di hydro f uhdaiiiv2- one 0] COMietQF Stréoture Molecular M_oletcular
(E, B>3—pentylidene-5-rethyl— 0 di-hydp o FARuA, o Walght (gnu).

Y] yioy o 0.7
C19 @éiﬁizﬁe nZeE Z) -3¢ @ene- 5- mef hykm,& O 126
di hiydro-furan-2-one QHL 82
(E, P -3-Heptylidene-5Fnethyt"™- Q dihydro-furan-2tone Q

C12 ge-Sethy)y - 3l actfhidene- 5- et hyl.-, 0 0

di hy%jralog 3 pﬁ?an 2-one 13 W&g b5 1o
(E, ) - 3-nonyl i dene- 5- pret hyl di hydr o-furan-R-one
Cl4 utyfidede-5-nfethyl-/) - 3} de Lgene-5-nmefhyl- 0 0O

di hifBesfraRan- 2- one g e ﬁé@; CoHhiiOz 154
(E )-3-(3,5,5-trinmethyl he e)- P

5- e Arpbentlichng dmethir anf 2- g0 4AH2402 p24
( E, Ppvdn-fep@aifexyl met hyl iden®&-5- 0 0 CiotteO: 168
nmet hyl - di hydr of ur an- 2f on 02 {194

gawfz_g_gm;dg,g_g_ggwl_&% &!51402 142 gape- Rotrat-actone
0 ChhiB@Zndoe gamma- al one 0 O [C otiH862 1[/0 182
ganpa- undecal act one 0f 0 —K

(E.Z)-3-Heptylidene-5-methyl- (0)

dir;ydro-furan-2-one 0 Ci12H2002 196
N\

(E,2)-3-octylidene-5-methyl- O .o

dihydro-furan-2-one \%\/\/\/ C13H20; 210

(E,Z)-3-nonylidene-5-methyl- O _o

dihydro-furan-2-one Q\A/\/\ C14H20; 224

(E,Z)-3-decylidene-5-methyl- O __o

dihydro-furan-2-one \<_\<«~\/\/\/\/ CrsHasO2 238

(E.Z)-3-(3,5,5-timethyihexylidene)- | 0.0

5-methyl-dihydrofuran-2-one W C14H2402 224

(E.Z)-3-cyclohexylimethylidene-5- O __o
methyl-dihydrofuran-2-one C12H4502 194

gamma-octalactone O .o

s CaHuuO2 142
gamma-nonalactone O _.o

\/\/\Oﬁ CgH1602 156
gamma-decalactone O __o

/\/\/\g C1oH1802 170
gamma-undecalactone O o

W\/\Oﬁ C11H2002 184
gamma-dodecalactone O __o

/W C12H220; 198

3-hexyldihydro-furan-2-one
C1oH1802 170
o]
3-heptyldihydro-furan-2-one
o C11H200: 184

cis-3-ethyl-5-methyl-dihydro-furan-
2-one C7H 1202 128

D
5
D
b
)
b
]
fe>)




C'112002 184 ganma-dodecal actone 0 0 C, 2H2202 198

3-hexyl d i hyd ro-furan-2-one 0 C oH1802 170
w@26vepizobdi hydr o- f uran-2-one 0 C'H2002 184 PCT/US2005/021801

cis-3-ethyl -5-nethyl-di hydro-fura n 2-one C7H1202 128

-13 gg@%ﬁwmg@g@mm;ﬁcwu 005/ 0218p1 CZH%zatl 2-on e

i~ W, 5570 Gs

ci st (3-butyl -5-met hyl hn- 2- one CeH1602

156|_cis-(3-pentyl-5-pethyl)Mihyd rolfuran-2-ope

C, ojge8gavppeyigihyde; s- B-h exylf - 5-met hyl - di hydr or f uran
2-0fe"C"™H2002 184 0| -Tis™3<heptyl - 5} met’ Ay di hydr o-
0 furan-2-one Cl12H2202 198
ci st 3-octyl - 5- net hyl - di hydr o- f'uran- 0 2-one C13H2402
212 I6is T pEmtyB5-fosthyRpdingars-T 1 1
nmet Hydn2gpehydr o- f ur an- 2
ci st 3-cycl ohexyl net hyl| - 5- net - 0 di hydro-furap-2-one
C12H2002 196 O __ O 5t net hyl - 5- hexyl - gdi hydr o- f uf an- 2-

O one-3e - -furgn- fret hyl - 5- @ct yl - di hydr o-turan-2- O
one [X1BH2402 212 Hex Mo Nsobenzof ur aft ong cit® 0
C8HIL202 140

£

4H2602| 226+H10: 170

cis-3-heptyl-5-methyi-dihydro- [¢]

furan-2-one \/\/\/\d{) Ci2H2202 198
cis-3-octyl-5-methyl-dihydro-furan- o]
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aromatic ether solubilizing agents include but are not limited to: methyl

20 phenyl ether (anisole), 1,3-dimethyoxybenzene, ethyl phenyl ether and
butyl phenyl ether.

Fluoroether solubilizing agents of the present invention
comprise those represented by the general formula R'OCF,CF,H, wherein
R’ is selected from aliphatic, alicyclic, and aromatic hydrocarbon radicals

25 having from about 5 to about 15 carbon atoms, preferably primary, linear,
saturated, alkyl radicals. Representative fluoroether solubilizing agents
include but are not limited to: CgH47OCF,CF2,H and CgH130CF,CF2H. It
should be noted that if the refrigérant is a fluoroether, then the solubilizing
agent may not be the same fluoroether.

30 Fluoroether solubilizing agents may further comprise ethers
derived from fluoro-olefins and polyols. The fluoro-olefins may be of the
type CF,=CXY, wherein X is hydrogen, chlorine or fluorine, and Y is
chlorine, fluorine, CF3 or ORy, wherein Rt is CF3, CoFs, or CsF7.

Representative fluoro-olefins are tetrafluoroethylene,
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petnlﬂaerqheb(anetaind 1o[ht1a11mﬁdotddode¢@nand et hyI ene gI ycol .
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is selected fromaliphatic and alicyclic hydr ocar bon
20 v amlubqllsmg@geng wﬁMWmol®lhbn@Bgant81mau@obtmn wons,

- oo LB ok TR e s Hass O A POE U, sl wo tactones,

sobrivd salubigziag etfehts fremude differedt elazees] suvh sslatiastone
1,1,1- trifluorohexane and 1,1, 1-trifl uorododecane.

s@%ﬂpoﬂwa&g@w )5‘?°|t9f§*éerpresent i nvention may be

mxture of Mo PRo RIS QimPRinToRLERT ard

25 M ﬁmmeesen:tfdyeobuboﬂnplsmg et trag sfem flugbandidy fluarescent dye,
{;Ubl N ZI \Z/g}g fp[a(r)crgntt tt1o agout1 vs?esiahtoéerggrqp 8HH
composmons is UV dye, preferably from about 0.005 weight percent to
about 0.5 weight percent, and most preferably from 0.01 weight percent to
about 0.25 weight percent.

30 Solubility of these UV fluorescent dyes in refrigerants and heat
transfer fluids may be poor. Therefore, methods for introducing these
dyes into the refrigeration or air-conditioning apparatus have been
awkward, costly and time consuming. US patent no. RE 36,951 describes
a method, which utilizes a dye powder, solid pellet or slurry of dye thaf
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or two solubilizing agents fromtwo different classes,
such as a lactone and a polyoxyal kyl ene glycol ether.

W odshe20p7 esent  conposi tions conprising refri gecomk2e@s01801

10

15

20

25

30

UV 25 fluorescent dye, or conprising heat transfer
f | piayiberigsened. intoaes nahyj of thef refigeration 00 arecongiioging

.1 b {
DL oA et aatl AR BPheR 8 o Raréd ot s
\Aaa;q&aram@r fHRNdyd B dissuNed Br Bispeisdt amPegeiet, thﬁm@hausme
preferably from 0. 01 wei ght percent to about

wedRparatysy Numerogs otharunethody f@fmtrﬁ%@nWYﬂIruf@r%scent

o Biddhalioh bt AR PNbReARD Afirensl A Heskrbodt e e
into the rIeifeellgethetuwﬂuoresaenrwebaldcmlmsscammrmmes
have been awkward, costly and tine consum n

paedigeragt itsglf té@@?/l”‘&é§6¥“ﬂﬂ€§"¥a§ﬂ%ﬁ'\'éﬂ rw{ﬂeﬂ for

oA, SRRl A EBNAROn G B Stec T Fesent

r invemtjadrelates po compositient indludihg U\éfluogmcant dye,avhich may

d
" s iducad Bbine SP8RET R skigerans Hsilvefie (e
dY@orhBosllisohHeslion i §8?dg%9ﬂwcﬁﬂ9n§;%rf bedyd BbALEhAY!t

appar atus. Nunerous ot her nethods for introducing
dyr@fngﬂrantaam heat trapsfar flwd eyenat low teraperaduiesgvhile

SI‘I inthe literature. Ideally,
@glﬁéwﬁlﬁ'@s %ﬁ gyﬁ%&ul d be dissolved in the
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to_about 25 wei ght percent, and nost referably from

abR0053veighLpRSGENtty am@ 5 w@rgfémerqﬁntxw BshPrafarably
f t
o RRE b Mbidit pRtbeth e OB iohBpbRBE S Ot T he
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hort ST ey bel et Bl deRier dp fogdhasions ofthe, ©
t r gre3ERt inbbHiich infbraketRBhNaddePPerformance and system stability.
These additives are known in the field of refrigeration and air-cinditioning,

and include, but are not limited to, anti wear agents, extreme pressure
lubricants, corrosion and oxidation inhibitors, metal surface deactivators,
free radical scavengers, and foam control agents. In general, these
additives are present in the inventive compositions in small amounts
relative to the overall composition. Typically concentrations of from less

than about 0.1 weight percent to as much as about 3 weight percent of
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Alternatively, this may be done by combining solubilizing agent and UV
fluorescent dye and introducing said combination into refrigeration or air-
conditioning apparatus containing refrigerant and/or heat transfer fluid.
The resulting composition may be used in the refrigeration or air-
35 conditioning apparatus.
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heat transfer fluid component of the composition is evaporated and
thereafter condensed to produce refrigeration, or condensed and
thereafter evaporated to produce heat.

Mechanical refrigeration is primarily an application of
thermodynamics wherein a cooling medium, such as a refrigerant, goes
through a cycle so that it can be recovered for reuse. Commonly used
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conpositions of the present invention for producing
refrigeration or heat, 25 wherein the nethod
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displacement (e.g., reciprocating, scroll or screw) or dynamic (e.g.,
30 centrifugal or jet), depending on how the mechanical elements act on the
fluid to be compressed.
Either positive displacement or dynamic compressors may be
used in the present inventive process. A centrifugal type compressor is

the preferred equipment for the present refrigerant compositions.
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fluid, or as positive- displacenment (e.

r dBINSIIBEaYS: er cemnabmletcnf as@f%%tln@rmmﬁu&ma&d(@ccgﬂerawt

h
Ml SRR, 6k HRPRRAL0R, % BN LI P RRIET B
pasosi afethdlpsei;sme msetoocu rgliprtheidiffusamseeticn ofsthm;aslmg
used in the resent i nventiyve Iroces A cen
t yWRereorRiPalysis conyerted éo 5@9&5%%@% %rrd'?fﬁéer setis
g@%@g% § 53’;‘% ggggﬁ‘aé%dg?g@?hﬁ:b.ﬁp&m el s¥fe gn%oﬁulmf@@\gf?om 1

,,co ressor uses
r dbat2 ngr@stag&s depending enahe finakepressuiegdesired and the

adi al ly | | udes an inpeller and
dl‘fqlﬂg‘?rdf rﬁﬂ' % %%M]‘#g Centrifugal conpressors
usual Iy takge blréésd;re Fatf), orBonipi®sdibe Fatf), ®f allon§srebsd is the
inlet of a circulating inpeller, and accelerate it 5

r afatiglaf pbsaluie dischaxgecpresaynedohe abgplite jniet pressire. i n
tﬁreggﬁféué(g!v%cg%t)yonn@e;r#tnf&ﬁaf&?m fe%§.8p rrabﬁ@alﬁlcéblﬁrsﬁadt {ver

e cas ng, ere oCIt

comvaatimwm@ta&tge:ofma;mume Each i npel | er-di ffuser
set is a sta he conpressor. Centrifu

conpr essor goﬁ'?ée S'Iﬁﬂ JCeeTH COMRFEgsOre SIray V&P%Frﬂ}t% a chamber,

&Fé}ﬁ I q.%s,,

the 1@1 volume of 7e ﬁ%@ﬁéﬂ}ﬁ%é@g@ an%?e . él‘ﬁg' HHer being
presppressed; the, vapor aquncemsfromthemam barfbyafudbapde@eesing
is,the rat| of _ absol yt e di schar sure.to.t
LE06 R o a6 B BB D Zorp, X ERHE 2. Aciisiii 5P Bcement
CeéBrthelégé}rL c@@ﬂun&éw pﬂe%smreaqm.&aisllwmfémﬁ@rﬂy tager a
relatively wde range of capacities. 15 Positive

d| wpumetinefficieosy aaddbe strength afdpemartsite vithstanebihe,
;gr%QSr chanber decreases in volune to conpress the
Rter bei ng conpressed, the vapor is forced

f rom the cbalibes d@ﬁltfvérdlﬁrﬂacélﬁéhﬁmhp@assbh% oertrifugabf
the chanber to zero or nearly zero. oyg ve

di %ﬂa@éﬁ@hﬂep%@ﬁﬁ@%bﬁo%m Qﬁntmfagabfoacw the high-speed
wh | i
ArTGF 10 LBnpRessOReeBbr basirRg tHOLURTHE Winfidr et no
pr pesitivesdisplacekent, udgathev evhdit sptalteendyrtantiomonereesipna
centrif ugall_ .
he pressure a centrifugal compressor can develop depends
on the tip speed of the impeller. Tip speed is the speed of the impeller
measured at its tip and is related to the diameter of the impeller and its
revolutions per minute. The capacity of the centrifugal compressor is
determined by the size of the passages through the impeller. This makes
the size of the compressor more dependent on the pressure required than
the capacity.
Because of its high-speed operation, a centrifugal compressor

is fundamentally a high volume, low-pressure machine. A centrifugal
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conpressor depends entirely on the centrifugal force

of the high-speed inpeller to conpress the vapor
w@assiony9ot hr ough the inpeller. There is no 25 pPOFUB200£021801

di spl acenent, but rather what is called

dygampreseorpoesshest withTa owpesssure refrigerant, suchcas

BT aspmeyas(sdglr 114 of 2 2ROt dpedPgRe G C-

megpaned at its tip and is related to the diameter of
the inpeller and its revolutions per mnute. The
capaci ty okangeecardrifugal cemapressafs typically opeate at 3000 to

5 T leheahe ikt Ry SoRAFERAEE colyPied coMpgegsors
degrendyignefor Mg §Sesds, frohabouitesD, 008 abbet TR0 i(itpym),
Because of its hi ﬁh-speed operation, a_centrifugal

conft Bave smallimpghersises. dypigally lesgthan0 diggmeters {about 6
I Oig”?% ssure machine. A centrifugal -21 WO
2006 2097 PCT/ US2005/ 021801 onp~;ip; Warks bgsti Yvth

?r : g‘r’]"l' g: g?ﬁﬁg@g%ﬁ%ﬁ% ﬁﬁﬁ‘?@g‘iy?? L%%d in a centrifugal compressor
10 1, to impreye pe@PsRSSOr EffisienayhHe requtng less)powerrigaise. Fora

C efNd-sfag8aysteiPhSpepatior!, Yé BRlch¥rdP6f Ak Girstist3§8 tnp&lle?

7000 revol ati gns.pe nut e Srpn}). Sn'aél t.urbhne

cc8i0%4 101581 SuUchR ek oL @ SeeanddmPglRtd BP HPEIFISERaYS.

f r operaboby udo ,o@@_(lsimg]ezshaﬁ_t(oﬁﬁxléﬁloEeclp s)age eardbhit/ep a

. : t

S TRoplBREH] B iraBur A4 C B o, 3 S0k DedaR! eteure
15 i ncan befieur tinga thecabgnletesuiction pressurepPeveratexamples aif two-

f&%t?g?gagifgg%ﬁcdn@ﬁr@i béérg&/s'ttéﬁé M@ut erlgﬂg fé’rséijtoﬁx@]'cﬁv?h

f i #RRIICSIR% arﬁ;ﬂgsrsageg Sbgg éﬁgﬁﬁggsﬂd P%ﬁ%ﬁéﬁé- bth

sem_@a:bldraml }}?ein tB}otdfleyie)melEl eLs {my oper at _el by use of

a single s or Xle). S e n | a. .

conpr osei ofnp seiposTionSi i bt #ghfin Sople'tBr se ina
20 abmftigeratidn ©c !aﬁrcgmdiﬂoeﬁws;&t&@sc&mplbgingcmcemt'rifml t he

abé&hHFe%séPE{aﬂngFQ%ﬁe%‘éi Bnedfveral exanples of two-

stage centr| conpressor. systens, particularly for
aut onot hQraflugsettert-hutaned;, are described in US
5, 065, 99Q-diBRIokSethas®3, 674, both incorporated herein

by reference.. The conmpositions of the present
i nvent i ﬂ”%‘ﬁi%‘gﬁﬁg’r?% yf‘?é’@'i na 20 refrigeration or
25 ai r - conagétonej ng systens enploying a centrifugal

conpr est%%b@gmeitﬁgmﬁr! east one of:

nonafl uoro-tert-b 1, 1- di chl or oet hane;
diisopropyl ether;

1,2-dimethoxyethane;
dimethoxymethane;
30 1,1-dimethoxyethane;
methanol;
ethanol;
n-propanol;
isopropanol;
35 ethyl acetate;
ethyl formate;
methyl acetate;
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trans-1, 2-di chl oroet hyl ene; 25 acetone; tert-butyl
nmet hyl ether; diisopropyl ether;

wa @emdi20et hoxyet hane;  di met hoxynet hane; 30  PCT/US2005/021801
1, 1- di met hoxyet hane; nmethanol; ethanol; n-propanol;

|soprop,§,gm formhsgihy! acetate; ethyl formate; methyl
acet at e, 2 \\D 2008/ 012097 PCT/ US2005/ 021801 i ie f

o i N NormethybrishEimethyIRMNPi 9Fet hyl ani ne; or
1,1, 1,213, ngmt;@éﬁtuﬂu@oa{(benfaﬂabkwhymhm]éthtaheO] et hane

. Th t t

¢ or TheSe, 2PRYES LhSIEBIRILIANE ALl SIS i o
5 prmeubirstabe centrifogaltcogepresson, pfefgeably adwprstage centrifugal

apé@l’@éﬁéé%or gﬁﬁa&ﬂ{ggo& tions of the present invention

used tionary air-conditiaoning, heat
punps or nbhe cempositionsdf the prasgnainyentian Mmayehe tised in

syﬁbﬁaﬁa ryiRéoriioing! ﬁeéi?ﬁu%ﬂé @mmﬁanéaﬂ &aﬁ@'iudwgoaﬂ@
I i cat{ ons i.ncl ud§ ¥m ndow,, r&shess d}
pa@I%eéa e Systeals. SteHPNAYSAir-goRdiioning Andieatinypir, di ng
10 gaam@aﬂoms)afduu@ wirelow, glectdss) uatea, IpeakagEtStern'lmélmlﬁllers
CORRE bR TRl G Ab8) ot KBRS Bpicatons
walnklude doraesticsorsmime refeigeratoesnand freeagrsr tice machines, self-
r e¢dtamedidodibrs LhGBezete WAIR-ift 9%@% éh@'ﬁ% Er§$}?d transport

present Invention may additiona US6q
ai efrgnTation sKstBEIS heat i ng and refrigeration syst ens

15 that enpl oyhé lcbmp@isdldnsbﬁtﬂi@ptewn@ hﬁ/@@ﬁblls may additionally be
vertica

oSS A eandififhing  EOARE A PHlndBAOh 55 stefis that employ fin
exad tuper lseat@xehangerspalicrochamnd dheat xtlearngess ahdvgdical or
mﬂo%tg%lﬁﬁgﬁas#&bé af gfa?@t rﬁ)%"}‘lé%ft%%Hérﬁ%érEf rigerant

OrT'pOSI t1ons vent
oper ati ng Qpev,@,ratr@aéﬁucmhgnw he@é@w@hamgens@m neipe ideal

20 Velopéhd i prizduid @frigerant compositions of the present invention. The
low operating pressure and density result in high flow velocities and high
frictional losses in all components. In these cases, the evaporator design
may be modified. Rather than several microchannel slabs connected in
series (with respect to the refrigerant path) a single slab/single pass heat

25 exchanger arrangement may be used. Therefore, a preferred heat
exchanger for the low pressure refrigerants of the present invention is a
single slab/single pass heat exchanger.

In addition to two-stage or other multi-stage centrifugal
compressor apparatus, the following compositions of the present invention

30 are suitable for use in refrigeration or air-conditioning apparatus employing
a single slab/single pass heat exchanger:

nonafluoro-tert-butanol;
1,1-dichloroethane;
trans-1,2-dichloroethylene;

35 acetone;

tert-butyl methyl ether,;
diisopropyl ether;
1,2-dimethoxyethane;
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frictional losses in all conponents. In these cases,

the evaporator design nay be nodified. Rather than
w@ewe®lo9m crochannel sl abs connected in seriBSI/800$021801

respect to the refrigerant path) a single slab/single

pass he&%&ﬁo geer. arrangenment may be used.
Therefore reé‘mrred heat exchanger for the | ow

pressure r@melt RRyethanest the present invention is a
single mleﬁ{drﬁﬂngl e pass heat exchanger. In addition to
two-sta other nmulti-stage centrifugal conpressor
appar at Ptﬂe foll ow ng conpositions of the present
5i nventirm-rpro;ﬁhd,re suitable for use in refrigeration or

air- congbﬂo lBp apparatus enploying a single

sl ab/ si pass heat exchanger:

nonafl uethyl aeatatehut anol ; 1, 1-di chl oroet hane; trans-
, 2- di chngr RehBNd; ene; 35 acetone; tert- butyl methyl

ether di.i sopropyl ether; 1, 2-dinethoxyethane; -23

WO 2006?"@1 §9e\8¢8:/ Us2005/ 021801 M WLoxyt nbt hE' FFe .

10 1, 1- di neiekiopt yerndegee; et hanol ; ethanol; 5
n- pr op Liier nal i .acetate; ethyl
f or mat gngdwpﬁ@'%@&@%’%ﬁ'q%h%h@g f or mat e; d
N- (di f | UdrbaR-pgntaflapm-2H (pentafluandetbyl)thiolethane;
1,1,1, Zagdngg%ﬁ{dng%qhgrebf pent af | uor oet hyl ) t hi o] et hane
; and co

lons_th The conpositions of the
present i nirbmcpmp%rt@nﬁérftth%er%amtmveet'ra@@repartwuarbn I

15 t UG SefOEInGRRAIl iuWﬁé'ceﬁﬁﬁD% &ﬁﬁﬁ;ﬁreéﬁd)rfsl (nﬁﬁméntﬁrw@al
can e, use ut o, an

i SOBBERPT nY"ﬁ@lh Cqn g “B%Hrﬁ%ag‘é? and windowy ?'r-cong?omng,

r eheatgrmaps, T tramspod|refrigeratidre asapgll ag atheo repplicationse
h' ?Reéé @f il é?ﬁ&XnES} RliniCeMtritL G mBRBLRSHY DBy an
electrrc motor and can therefore be operated independently of the engine
20 speed. A constant compressor speed allows the system to provide a
relatively constant cooling capacity at all engine speeds. This provides an
opportunity for efficiency improvements especially at higher engine speeds
as compared to a conventional R-134a automobile air-conditioning
system. When the cycling operation of conventional systems at high
25 driving speeds is taken into account, the advantage of these low pressure
systems becomes even greater.

Alternatively, rather than use electrical power, the mini-
centrifugal compressor may be powered by an engine exhaust gas driven
turbine or a ratioed gear drive assembly with ratioed belt drive. The

30 electrical power available in current automobile design is about 14 voits,
but the new mini-centrifugal compressor requires electrical power of about
50 volts. Therefore, use of an alternative power source would be
advantageous. A refrigeration or air-conditioning apparatus powered by
an engine exhaust gas driven turbine is described in detail in U.S.

35 provisional patent application no. 60/658,915, filed March 4, 2005,
incorporated herein by reference. A refrigeration or air-conditioning
apparatus powered by a ratioed gear drive assembly is described in detail
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el ectric notor and can therefore be operated

i ndependently of the engine 20 speed. A constant
wa@eopnexsDr speed all ows the systemto provi deP@r/us2005/021801

relatively constant cooling capacity at all engine

RIS, O S TS OSSN 200
conpamedated hereBriieiafelenRse- R- 134a aut onobi | e

ai r - condi t TRgiphgseit svaitioligmthémeltes td aPprogsysatoi prodate
conventional .systens at .hi gh 25 d[thI qﬂ speeds tiSvention. i
ta '“SWF%I&QH?WP(?%'%&QR{T}P&@'W? BEPTERMt invention, in
5 prassneentsfugabosmpezssoe powessd by eatengine’exrausdgasalriven
r i i . 1 0i.- . .
colitihe, e S a cbitistpit8hd thelpaflPbvancrating said
exMEOSlg@S injthevideinity of Bibedyde be gaplebed gear drive
assenbl y wWrhé préddrit @tV ehibh faftheirelates to 8 pRb&&Ss toGitbduce
power. avail abl.e 1 n current autonobile ﬁSl nis ,abOL{_t .
P CRINB SO mBIRing FAMAERS P CORMGSATel 1he SHprerRdayention, in
10 [l_ﬁal uhiPiacerﬂI'iﬁtgtal tombreszoe powkredbyta ratibed gebsdrive alssembly
erefo . an r . LSOUr e
adiifedatont Do P rleriotil s sikal o iigaReP
appapmratng saidrasnpnsitiaminghg ivicinitydiba body i bd icovtad.
turbine is i | %%ﬁ\é’l i . ! I
pat ent  app ??ﬁ?ﬂ&ﬁ@ﬁ%\{vrﬂ% 658,%11{@?%%@?!\/@:@% "Zéém ]
2005entioThEwy RS switableap é’i“PP'HVQ'Fé@‘@"B%té.fOfACFC‘1 13 in existing
15 Leééﬁtgﬁ{g_@] 'eagpmem_i r_-condi ti on: ng agpar at gsdppvvered
Lol 20 DRI GMER B Res B8 snaiiop (O replacing

detail -24
U. GFC-118 th esistingrgfrigedation apppratus ar aorconditiopdigcsFeratus,

1 12 PhEEH. eprisitporovidH i@ BRI EHAIFENG dhésent invention

pr ag thesrepiaganeenice _cooling conprising conpressing a
20 conposi t i omhefpresant pnvention furibernelatias to a precess for transfer of

m ni -.centrijfugal comre . r ed. an._enai.n
et e Xouf Rl £ PRA( SR s Einite Bnfptdithhs of the
Copieeeht inYBNtid det/BeisSinddtararRYeTRids.| Saidgsrodess for heat
conposition in the vicinity of a body to be cool ed.

Thisapsfes epmprisee fansiering tecormpesitiens eiihg pipsrrigavention
DT AOMCE heS0ONIrBS 16 8Tk SIrRg_compressing a conposi tion
of "The  present 1nventton, in 10 a mni-centrifugal

25 conpr essor Heatwansfebfluids ramé iutiizedyteatranisfer, enasgsenanyove

W th rati oed belt drive; .condensj sai,d .
coRBRISTAM SR shagey f?@ehalﬁ,@wect&r}%ivgtgi%@ffgm space, location,
Coghaet & lﬂéby By Fdiftatidrt icBhBYctRdn, drRefAVedtRndeA heat @8nsfer
Sonme of the 'l ow pressure refrigerant fluids of the

pr figidmoay funetion @s aregcanslasyicoelbhtby srauidipginneans of transfer

R BB e nEE i # ForbBii A o SER D SRl 1
30 mesdvae systenisRh@®eBbtransfer fluid may remain in a constant state
throughout the transfer process (i.e., not evaporate or condense).
Alternatively, evaporative cooling processes may utilize heat transfer fluids
as well.
A heat source may be defined as any space, location, object or

35 body from which it is desirable to transfer, move or remove heat.
Examples of heat sources may be spaces (open or enclosed) requiring

-25.-



CFC-1 13 in existing refrigeration apparatus or
air-conditioning apparatus, said nethod conpri sing

w@ramsiotiony a conposition of the present inventPONUSES5/021801
the replacenent. 20 The present invention further

I fbpigeratith ar Ecb’cﬂ ﬁ@%&w hs trémgéfa%r 6f freéfstcalsegim @ heat

source to a F Si nk wher e| he COTTPOSIII ons of the

pr}¥d&RMar '?ﬁiew diRg 8RAGRS f&QUHE‘éka'f rFandifianing; oF the passepger
preompartrhent dfcs autontutsiieereqaivimgraisesnditiaing.e W hedt siftemay

St daiids BS Bl sbafe doCEM.oLET Bt BBy cab Rt BBbroing

5 uthd&atz &dvaportaoanreesion refrigeoationesysiem i one exaomplenésuch a
SAGR sidocation, object or body to a different space,
| ocation, object or body by radiation, conduction, or
convection. A heat transfer fluid my function as a
secondary cool ant by providing nmeans of transfer for
cooling (or heating) froma renote refrigeration (or
heati ng) system In 30 sone systens, the heat transfer
fluid may remain in a constant state throughout the
transfer process (i.e., not evaporate or condense).
Al ternatively, evaporative cooling processes may
utilize heat transfer fluids as well. A heat source
may be defined as any space, |ocation, object or 35
body fromwhich it is desirable to transfer, nove or
renmove heat. Exanples of heat sources may be spaces
(open or enclosed) requiring -25 WO 2006/ 012097
PCT/ US2005/ 021801 rfri~leriN or cobairi',"sih as
refrigerator or freezer cases in a supermarket,
bui | di ng spaces requiring air-conditioning, or the
passenger conpartnent of an autonobile requiring
air-conditioning. A heat sink may be defined as any
space, |ocation, object or body capable of absorbing 5
heat. A vapor conpression refrigeration systemis one
exanpl e of such a heat sink. -26 WO 2006/ 012097
PCT/ US2005/ 021801 EXAMPLES EXAMPLE 1 Tip Speed to
Devel op Pressure 5 Tip speed can be estimted by
maki ng sone fundamental relationships for
refrigeration equipnment that use centrifuga
conpressors. The torque an inpeller ideally inparts
to a gas is defined as T = mf(v2*r2 vl*rl) Equation 1
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10 where T = torque, Newton-neters m= nass rate of
flow, kg/sec v2 = tangential velocity of refrigerant

wo e@gionm9oT npel l er (tip speed), neters/sec 15 PCI/AS2005/021801

10

15

20

25

30

radius of exit inpeller, neters vi = tangenti al
velocity of refrigerant egxAMPLESPeller, neters/sec
rl = radius of inlet of imperrer, neters Assunm ng the

refrigerant enters the inpeller in an essentially 20
axi al direction, the tan@AMPLE$nponent of the

velocity vl = 0, T{psptedto Develdp\Pressukgiuation 2 The
power required at the shaft is the product of the

tor que andTipZpeedecandeestimatagdayimakingrsome fupgtamentas
¢ Bl R8EFerucrlicn SORPLAnt B iR dept i Pafpprestirs

r eThie grga@anfimpeliecideally inwsarts © & pasds aéfitdieas npel | er
and the tangential velocity of the refrigerant are

nearly identical; therefore -27 WO 2006/012097

PCT/ US2005+ Q21801+ V.2 Equatg d P = nfv2*v2
Equati on ?5 @éﬁ%%é pr es%(lslgag% or ideal power is the
prwheret of the nass rate of flow and the isentropic
wor k of conpression, P = ntH *(1000J/kJ) Equation 7
wher e?Htomr{%'ﬁ%’i’té’ﬂ'c’Ee‘eﬁsent hal py of the refrigerant

fromg :smégs%@loffj&,v’w%qgéc at the evaporating
conditions to saturated condensing conditions, kJ/kg.

Conbi v hitangeatialwelesipr ekrefigrrantieavingrimpeted(tip speed),
prr%gyecrg/%ecv 2 * v 2 =1000*H Equation 8 15

r, = radius of exit impeller, meters

v, = tangential velocity of refrigerant entering impeller, meters/sec

r, = radius of inlet of impeller, meters

Assuming the refrigerant enters the impeller in an essentially
axial direction, the tangential component of the velocity v = 0, therefore

T =m*v,*r, Equation 2

The power required at the shaft is the product of the torque and

the rotative speed

P=T"w Equation 3
where
P = power, W
w = angular velocity, radians/s
therefore,

P=T*w=m*v"r.* w Equation 4

At low refrigerant flow rates, the tip speed of the impeller and
the tangential velocity of the refrigerant are nearly identical; therefore
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Al t hough Equation 8 is based on sonme fundanent al
assunptions, it provides a good estimate of the tip

wep@sdimb7 t he inpeller and provides an i nportROL/USEYS/021801

10

15

20

25

to conpare tip speeds of refrigerants. The table bel ow
shows t heoreti cal.iiWim epeeds that are EQuatiord at ed
fo% % 2,2-trichlorotrifluoroethane (CFC-1 13) and

3-29 yl pentane of the present invention. The

condi ti ons assuned = gy i s conpari sonEguation 6

Evapor at or tenperature 40 OF (4.4C) Condenser
tenperature 110. 0F (43.3C) Liquid subcool tenperature
10. OF (5.50 :

Conpr essor e'{‘\P %@FE%%@@S%S‘% %ﬁ é@é/#é%ttégipggﬁj&&?bf%%
comaiss iratesof floseanavtheciseatrapic workfrempresdionf ugal
conpressors perform TABLE 3 nposition H Hi *0.7
H*0.7 V2 V2 rel PE® Hb(QQQJﬁB KJ/KEQH‘?%O’IE CFC- 113
Chighére3 10.92 7.6 17.8 133.3 na 1, 1-dichl oroet hane
12.33 8.6 20.1 141.7 106% trans-1, 2-dichl oroethyl ene
10. 67 7.5 Hy=dDiffétensednenitzdpy\af thegefrgezastfrom a saturated
PCT/ US2005/ 021801, Mott ... :l:la etat~ 17.65 12.4 28. 7
GRS 2395 SiERdpting Sphetions 1o Balidted copdgRsg condins,
N kdRg2 CHF2 17.87 12.5 29.1 170.6 128% CF3CF2SCF2CF3
10.85 7.6 17.7 132.9 100% EXAMPLE 2 Performance Data
The fol | owi ngomibniag drtwo exeressionsreaustiond andri ous 5
reE)rroid%{egnts conpared to CFC-1 13, by show ng
evaporator and condenser pressures, COMpressor

di schar ge t ewpesatiQ0eTHCOP (energy ef Egoawsrcg) and
capacity (Cap).” The data are based on the foll ow ng
condi tions. Evaporator tenperature 40.0F (4.4C
Condenser i i (aYoTo¥e)

t enper at urgﬁfi’g&%@ibgsgﬁg&%tga%ﬁ@gg?o{rﬁr%&%gt ur eél75. OF

( 28sROpticdsniirpeewdes afddad estiyateof 1064ip ApeEd 4f the impeller

and provides an important way to compare tip speeds of refrigerants.

The table below shows theoretical tip speeds that are
calculated for 1,2,2-trichlorotrifluoroethane (CFC-113) and 3-ethylpentane
of the present invention. The conditions assumed for this comparison are:

Evaporator temperature 40.0°F (4.4°C)

Condenser temperature 110.0°F (43.3°C)

Liquid subcool temperature 10.0°F (5.5°C)

Return gas temperature 75.0°F (23.8°C)

Compressor efficiency is 70%

These are typical conditions under which small turbine

centrifugal compressors perform.

TABLE 3
Composition Hi | Hi*0.7 | Hi*0.7 | V2 V2 rel
Btu/lb | Btu/lb | KJ/Kg | m/s |to CFC-113
CFC-113 1092 | 7.6 17.8 |133.3 na
1,1-dichloroethane 12.33 | 8.6 20.1 | 1417 106%
trans-1,2-dichloroethylene | 10.67 | 7.5 174 [(131.8 99%
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Evaa Evaa Cond Cond Conp Conp Pres Pros Pres Pres
Di sch Disch gag Cap Conpound Psia kPa Psia kPa Tenp

wdaeowp/ 00097 (Btu/ mn) (kW CFC113 2.7 19 12. 8 BSr/iiSH08021801

10

15

6?.1n4.18 }4;8 O.?6 1,1;dich|oroethane 1.7 12 8.8 61
g N T8 1. 78.7214685 [L2. £27%
ety Ormtls 521 & g0l 3708,5 1kol 8 88 FCTT 9P,

IN@GH)ACHPRY o 7 67 1kt Blss B-a 17293 11406 [28%
dCRSHTSGHEFher 1.1 7/ d08%p 14 5671143281, _4180%:;
g!netﬂoxyethane 0.5 3 3.322 171.1 77.3 4.31 3.8 0.07
i met hoxymet hane 2.5 17 6.3 80.2 4.29 17.6
0.31 nethanol 0.6 4 5.5E§§ﬁ§§é§ézl75.4 4.20 6.1 0.11
ethanol 0.3 2 3.1 22 2R@&rforrhafce Datd2 3.3 0. 06

A ——————————————————

- | 141.1.4 10 22 .

sopr opanol Thegolowing Bt H perfopiabs oy Vagus
etrrh}ﬁig(}ea)ﬁﬁ%bmpirzd 'a%l @g%—rz%,ltwsm&eg@vapg@ter ang condenser
et . .
Ul ke oy R o8 St Sy
e e oA et 21
0. 35 16 Lt oM o, i the.

. e CO t
present i rv@ISNRT ﬁ%WBeraé\‘/r&por g?@ﬁéldr?g&?ogge)ns:r
pressurf_s Subddohterhper@fitel 13. AdUOtR nAIC¢), sone
conposi ti it
of 11 or ency CiEpEs et S P 0TRB 1G0T 8Y,
PCT/ US2005C0mpsagssor effinig)cy ighat i0%clained is: 5 1. A

refrigerant or heat transfer fluid conposition

conprising at |east one C'PRB nd sel ected fromthe
roup consisting of: n rt-hut g | -
g T \d AT LAY

_di LEv ( ) ng, S
1"1td' chl oroet%é@epre &8s 1 e gloRT|ogkaw| ene| b | cap
aﬁ’e eé_}&ound (Psia) | (kPa) | (Psia) | (kPa) | Temp Temp | COP | (Btu/min) | (kW)
(F) (%)
CFC-113 27 19 12.8 88 156.3 69.1 4.18 14.8 0.26

N @ w
= Q1

P> U7 NN

1,1-dichloroethane | 1.7 12 8.8 61 2140 | 1011 | 4.37 124 0.22

trans-1,2- 24 17 12.2 84 2398 | 1154 | 435 17.4 0.30
dichloroethylene

acetone 1.6 11 9.0 62 211.5 99.7 | 4.37 12.2 0.21
tert-butyl methyl 2.0 14 9.7 67 147.0 63.9 | 4.17 12.7 0.22
ether

diisopropylether 1.1 6.0 42 143.8 62.1 | 4.15 74 0.13

7
dimethoxyethane 0.5 3 33 22 1711 773 | 4.31 38 0.07
dimethoxymethane | 2.5 17 13.3 91 176.3 80.2 | 4.29 17.6 0.31

methanol 0.6 4 5.5 38 3478 | 1754 | 4.20 6.1 0.1
ethanol 0.3 2 341 22 265.6 | 129.8 | 4.32 3.3 0.06
n-propanol 0.1 1 14 10 2291 109.5 | 4.36 1.3 0.02
isopropanol 0.3 2 2.8 19 219.8 | 1043 | 4.36 29 0.05
ethyl acetate 0.7 4 4.2 29 187.6 86.4 | 4.35 5.3 0.09
ethyl formate 1.7 11 9.8 68 199.0 928 | 4.34 12.7 0.22
methyl acetate 15 11 8.6 59 209.3 98.5 | 4.36 11.6 0.20
N(CH3)2(CHF2) 24 17 11.9 82 170.9 77.2 | 4.28 16.1 0.28

CF3CF2SCF.CF3 4.0 27 186 | 128 129.5 542 | 3.83 221 0.39

Data show that the compositions of the present invention have
evaporator and condenser pressures similar to CFC-1 13. Additionally,
some compositions have higher capacity (Cap) or energy efficiency (COP)
than CFC-113.
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tert-butyl methyl ether; diisopropyl ether;
1, 2-di net hoxyet hane; di net hoxynet hane; 15

wd dsdizvet hoxyet hane; nmethanol; ethanol; n-pecDpPsIo$N21801

5

10

15

20

25

30

35

i sopropanol ; 20 ethyl acetate; ethyl formate; nethyl

acetate; nethyl formate;

N-(di fl uoronet hyl)-N, N-di net hyl am ne; and 25

1,1,1,2,2-pentafl uoro-2-[ (pent af | uoroet hyl )t hi o] et hane

. 2. Arefrigerant or heaCLAIM(SY er fluid conposition

Suy I cfl ein refrigeration or air-conditioning
ap g (i) centrifugal conpressor or

(if) rruAtnefm&:gnt cordr&ahtrfamgmr fh:ldﬂTpOTBSSSItIOOICO(ﬁprIS)ng at least

S' BHé %oﬁ%o?}nﬁbofe‘fé&% ?roﬂ?fr% Q%Q'P c%% ﬁﬂgnpousa' d

nd sel ected
fromthe groﬂﬁnémpéﬂtﬁgﬂ@m' nonafl uoro-tert-but anol ;
1, 1-di chl or ogtthaiefloroéthaRg; 1, 2-d ichl oroethyl ene; 35

%30 W0 2006/ B@Bg{jy ﬁ%%ﬁ%’é%ty h"%rzwogl ! R o] gt Pne][I b
yet hane; di rratdal@n}anet hane; 1, 1-dinet hoxyet hane;
gﬁé?gpg! ; > E&FBP& naetﬂ&'%r“?&ano' i sopropanol ; ethyl

dusopropyl ether;

1,2-dimethoxyethane;

dimethoxymethane;

1,1-dimethoxyethane;

methanol;

ethanol;

n-propanol;

isopropanol;

ethyl acetate;

ethyl formate;

methyl acetate;

methyl formate;

N-(difluoromethyl)-N,N-dimethylamine; and

1,1,1,2,2-pentafluoro-2-[(pentafluoroethyl)thiolethane.

2. A refrigerant or heat transfer fluid composition suitable for use in
refrigeration or air-conditioning apparatus employing (i) centrifugal
compressor or (i) multi-stage centrifugal compressor or (iii) single
slab/single pass heat exchanger, said composition comprising at least one

compound selected from the group consisting of:

nonafluoro-tert-butanol;
1,1-dichloroethane;
trans-1,2-dichloroethylene;
acetone;

tert-butyl methyl ether;
diisopropyl ether;
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10 nethyl acetate; nethyl formate;
N-(di fl uoronet hyl)-N, N-di net hyl am ne; and
wd 20b6/12892- pent af | uor o- 2-[ (pent af | uor oet hyl ) t hrol/esivane21801
15 3. A process for producing cooling, said process

conpri sing Q\Q‘vzamq@tﬁm)gethgﬁeconpom tion of claim1l or
2inthe vicipit to be cooled, and

thereafter cHNe@ %9?‘“’@3%'@ conmposi tion. 4. A process
for producing, hdmhethsgy@thangcess conpri si ng condensi ng

20 the conpo of claiml1l or 2 in the vicinity of
a body to beﬁ%’zﬁ%‘%’ and thereafter evaporating said

Sconposi ti on. ethanal;ret hod of using the conpositions of
claim1l or 2, Pa at transfer, said nethod
conpri si ng tr nsterring said conposition froma heat
25 source toiS®PRRRANAL nk. 6. The conposition of claim
1, further cefAylaséfade;at | east one ultra- violet
fl uor escent d e Ie<it ‘ed fromthe group consisting of
napht hal i m d@é'!y f% ®nes, coumarins, anthracenes,

10 phenant hr acenethyl3Heetatef henes t hi oxant henes,
napht hoxant h esceins, and derivatives
t her eof . E‘ﬂﬁﬁ%l fg oé)';étl on of claim®6, further

conpri si ng “aiN- 1defa§trome§1yl)sNLNrmilmeﬂiyla;nmgeand sel ected
fromthe groyp ¢9Mshshidftofd-2LHsEr %ﬂ&@@ﬁgptfﬁaethane

di met hyl et her, 'pol yoxyal kyl ene gl'y am des,
ketones, nitriles, chlorocarbons, esters, |actones,

15ar gl et hmraceéé fmm@&hﬁng coalmg,baﬂd grocess comprisin

tri X rekn the,cefrigerant. an

sop BT e e GameORloM e S OF MekiaAEhREbL ARooy 1q be
WOcgoled/ ang testesitay cgrEpsingrsald tongposition. conposi ti on

of claim7, wherein said solubilizing agent IS

sel ect ed from the group consisting of: a)

pofty oxy & Rpresefof pjeducieg heat Saaona@gem e@mpyisingecondensing

20f OtH’éJb@nﬁoBhbnﬁ OREFRHR3dY2 m/\fh%r\ﬂdzlﬁlty of & badyitd bedfiatéd ARd
nt e 4: Rl is selected

; fﬁ%%’%%"é\?%ﬁa‘gaﬁ'ﬁﬁ&m&os I%/ndr ocar bon radical s

haV| ng 1 to 6 carbon atons and y bonding sites; R2 is
sekecte i phat § X [

>ebect o READebs AR s SEBASEMAFIEM S Hpesy
10tfﬁ9§If|eb,g€@d mgtaod coptpsising tamsfanrin@mld compasition ftson a heat

25 adbGrrbYo dWedtghk.rom 1 to 6 carbon atons; at | east
one of RL and R3 is selected fromsaid hydrocar bon

radi cal s; and wherein said
6. The composition of claim 1, further comprising at least one ultra-

violet fluorescent dye selected from the group consisting of
naphthalimides, perylenes, coumarins, anthracenes, phenanthracenes,

30 xanthenes, thioxanthenes, naphthoxanthenes, fluoresceins, and
derivatives thereof.

7. The composition of claim 6, further comprising at least one
solubilizing agent selected from the group consisting of hydrocarbons,

35 dimethylether, polyoxyalkylene glycol ethers, amides, ketones, nitriles,
chlorocarbons, esters, lactones, aryl ethers, fluoroethers, and 1,1,1-
trifluoroalkanes; and wherein the refrigerant and solubilizing agent may not
be the same compound.
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pol yoxyal kyl ene gl ycol ethers have a nol ecul ar wei ght

of from about 100 to about 300 atom c mass units; 15
whooanmimes represented by the fornul ae R CONRRST/@RZh05/021801

cyclo- [RACON(R5)-], wherein Rl, R2, R3 and R5 are

i ndependently selected fromaliphatic and alicyclic

hydr ocarbon radi-cals having from1 to 12 carbon

at®ms, HiRicamPRsiion & slaimofayherein said salubilEindhagentdsn 6

t OschECteaTmn tRs gﬂm <R><’n§|§hn§€6fect ed from 20 aliphatic
hydrocarbylene r ar.bon

|
o BhapgeraTiySae e oBErs fepEbseried Y Fa ST g,
5 of from aRYUORINOR’Y, wberdin30B art dntegenfrom Uitd BSy iscan

e

alicyclic bydroaamon raalolaiajlnamm ﬁda 6 carbonlatomaandgy
froml to B@ncﬁﬁg RfBs; qu%‘iselfd?om a@g §h;5ha9cf2:' rﬂ,df&%égg‘fl%ggo

have a nol ec
atonmi ¢ masEdifals QaV'HQ framp 2jtp&scaregp @é@ﬁﬁeﬁ iy selgeted from

10 formula R @ﬂro@bﬁrmmalﬁshatre arﬁﬁél&gbmﬂh{/dr@ﬁhﬂidrnlwidaq‘s

I I di cal 30 h
S 10’12 calBuoYREs © Berine At Gastitng Sids Fad OB
nmol ecul ar sﬂegﬂeﬁ fufmfsauhlnyadrooarb@ﬂ radicatsp and2@teratrosaid

Mass units 9!% mﬁfkﬁéﬁ&@ )ﬁBP&thEFsFﬁS\feegtn?&eQMtah%lght of from

forrrula

i ntegers 1abeutzt00Ho] aboyd 300atemic Basalunisat i ¢ 35 and
15 al i cyclpy QHﬁHé%C@bPé&érﬂé’djb %éfd?ﬁwu@RﬂcgrmzR%ﬂ@cyclo-

car bon ato in.s £ ocakbons ha
ol ecul ar RGNS W6 %rrﬂ'ragofﬁ AV RS SR ndspihdénty
atom c nasseleuﬂeﬁsfrom-aﬁahm and alieché dydrocarbon radicals

PCT/ USZOOS%&&%)m 1:to 12Fs%trl}orj) 8ldins 6&9{ Fr%BEF&’m?Xr&rH&c

formula R IS sSe ec’te
hydr ocar boradi@aiuhaulng fm|6nt@ T2 eanbentatomns; Rcaﬁ b@ﬁCted from

20 atoms; R2 4 h%*ﬁ'cq{yﬁ?&cdcrbﬂﬂh@réﬁbélk'r%v%rQﬁ% RP12 carbon

radlcals ha I ng f carbon at wherei n

said aryl 8toBhand %W@'rhsﬁ"rgla&'gﬁﬁha%(&ag‘ﬁp esular waight of
about 100 frempdisuilt 10800 abloRIBOO EeSRICUNAES LUNES;

GFaRL, Sl §F\§?'ﬁakp""r%§3er B BR ToRAR GLia! i R anc
alicyclic R are)crmpendemﬂgdsejacmdrfmm afjphatienadibyclic 2hd aryl
25 ggoghelfofﬁ%@ﬁmg‘é& I'i‘év%ﬁé ﬁBhP?%‘%ScarrS&‘i SRAAL &fhd
wherein said ketones have a molecular weight of from about 70
to about 300 atomic mass units;
d) nitriles represented by the formula R'CN, wherein R is
selected from aliphatic, alicyclic or aryl hydrocarbon radicals
30 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;
e) chlorocarbons represented by the formula RCIy, wherein; x is
selected from the integers 1 or 2; R is selected from aliphatic
35 and alicyclic hydrocarbon radicals having from 1 to 12 carbon
atoms; and wherein said chlorocarbons have a molecular
weight of from about 100 to about 200 atomic mass units;
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Rl is selected fromaliphatic and alicyclic
hydrocarbon radicals having fromabout 5 to about 15

W@ 200000091 ons; or wherein said fluoroethers arPer/US2005/021801

10

15

20

25

30

derived from fluoro-ol efins and pol yol s, wherein said
fluoro fpl“éé risthdrEtEprbsdrted Yyeh STEmLR R GR? aiherein: &S is

{1 uot i no. a8y Hogearf iy taRbdlFracdi bl BB lg €512
C3F7; and cabaon ptdmsj 12 i seledted dom eliphatisysisacarbon
vvher e| N Sglyf; d@@ﬁ 8@’“ A &rBbn ta'ftﬁg&}’é’rﬁi wherein said aryl

hydr ogen @h@rwa\@zamwolgcmlar w%dhﬁr?pégem abyh 19.04to gbqut 150

ggl :jntb:egeratgg-,,(f; ﬁ@gsquﬁtsng Sfl fhel ther zero or 1, and

ClOH) t ( F%Jz%%ljié Wﬁqﬁ% teq R e fprmula GFaRe,

hygr ogen, WwhBrein RC24-6elettadsfram dliphatieand ahoycﬁlcthydﬁocarbon
nd u are

g nd al so R%qgcragna\?/mﬁql%nfa%ﬁt 5 B Sggutsgé &?I’glog 418 oms é

repr eseht efudspethiersicenresentegby tpe:]forrmﬂa R'GCF2GF i, gvherein

Sﬁ %Ré% F‘hRfs[ selb ?Won@aﬁﬁgét"eci %ﬁd %CWE h%ro%rtﬁbﬁré@?rcals

i ndependen'i‘qi‘img; Bt BReuld Bh?b‘i’f-ﬁd1r5o%¥ﬁ°nlq?‘?fg§f°r wherein said
Er 3nchedb flmtﬁ'bgmer?)bﬁeldélg\md fratnuiudre dlefind anthpalyolsat ed
rocar radi ca an s
nbout 100 WBeaH STt ARuTS 88 e Mpe CEEXY Synbfih x
2006/ 0120918 Hydregésy ehsrvel@diuaring, apd sistahlarines fluprine, CF3
'l ed by theg @ﬁ&g&]ﬁ%refrpﬁn?élﬂz (%ﬁg':gr Cémeéﬁd@, ?(519 are

R2 are indépen y sel ect ed |near an fgwetype

sat urat ed EnRar@idsenchads wheseiryaaid HreeafRal YQ'%@T%Q
and wher ei HO@%(GF@H;(@RR%@H@HDM@%WR vRd Ritaref

from about K 8

met hod f or Y Pg%u@ﬁﬁé’rgz"'éﬂfl’sa@n mtgg&?ff%ﬂét%magrb%eger
into a cofromedSiam z & eitrgezere on1oandisa|dctomdched)potygls

appar at us,

a0 s PInPI éé?éo“‘@ﬂﬁ JEHEHHRARATEPROHIE wherein
cl ai m 1 or Romay bethydsegersfeds of Cszcm ian inteagr e} to 3, t
and i ntrodygd aohrkftor 1, v and w are integers from 0 to 4, and also

whereint+u+v+w=4;

i) lactones represented by structures [B], [C], and [D]:
0
Ry
Ry 0
R4\“. y ;RS B =
Ra R5/R6 ! R3 R4 ’RsRs §4 R
[B] [C] D]

wherein, Ry through Rs are independently selected from
hydrogen, linear, branched, cyclic, bicyclic, saturated and
unsaturated hydrocarbyl radicals; and the molecular weight is
from about 100 to about 300 atomic mass units; and
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conbi nation into said conpression refrigeration or
air-conditioning apparatus. 10. A nethod for

w@odoah1dopzi ng ul traviol et fluorescent dye in tPer/52005/021801
conposition of claimfor said nethod conprising

cont aC_t?‘jt)‘%%jr‘a ﬁ‘éﬁileéé‘:éwbﬁ@é&rﬁieh ey thé'%éﬂéﬁ (f?ﬂhﬁulld}w‘_ol@}ﬂ?, Whiefein
conpositiops i e _presenc a, s ilizin gent. .
P A et B ang R arehdSint ot stietfed o it ardle
conpr i si ngsatsiratgdtamel ursateraterh slkyl and @rylokdicals; and weherein
compr essi 0g,yeldh A% A LAcutlr wEBRPLE 81 Afbut 80 to about
appar at us, _provi ding sai d apparatus, and providing a
dsuitable nﬁgﬂé‘tff'ﬁlc Mges ¥Bit$.ng sai d conposition in the
vicinity of said apparatus. 12. A method of producing
cogolin sai d thod conpri sing:. evapor at.i ng .t he
Fe8r 1 qondietnga TReopRaRGran UIRPHISt duRHGent Oue Mind
CotEOpidssin Mri@ér?tim or 'arir-ddndittoinMgkh;_bp'arafl#sa_sbmyretm)d)e
co . .her er ,con i ng.said refrigerant .or
negymPrS disseiviR iR wiEB RN R b b i F0rABbsiBbn of
10 prddimilmy héathe prasenne ofiadolubiiring aggnt, aoddeineduting 86
th [ I t c L1 .
th§°@§“n§?;§ﬁt'f‘§ns R cOfBfessiif igeralibh Er SiEAARNE

bo@yP3'8Wfe heated and thereafter evaporating said
refrigerant or heat transfer fluid conponent. 14. The

COFe") bupBn8l Bl it Brbto b BloBREEN A e
15 ageornposifidn WOc2a6l/ob 12418 Tdéndd osaqbisinged@aactirg the ultraviolet
sl S BL e el sall ot 3 M ipRRfof bF Rl st diftzing

hi agRMed phenol s, hydroxyl amines, thiols, phosphites
and | actones. 5 16. A nethod of using the conposition

or bluct Agneiad Tor de€rfing s2ks: said meRodaemyia PoRadpe

20 ai composidbila o viairg GipERcanpeessign mfﬁig{ma&on?k tir-cimaiitioning
bt peS TR S2RP Bpparafus, PP IBYHRE € syl Shgdhs for
a delecting gaidccompoditiemain thenisiritysok said @pparatus.

conposition of claim 14 wherein said water scavenger
is an ortho ester. 15 19. A process to produce

cobfi ngAdeethedf produsing e3aling said MEHRSLEIMBHASIBY: ¢l ai m
25 1 @vapbratify ﬁhd’fﬂdﬁﬁtigé}ﬁﬁt g.’r rﬁemafatrrsmnﬁ@&@mpgﬁmf efthby .

an_engln exhaus . rrve I DI Ne; ongaens|] n al

o o BB Pfiah OF Bl RS iAER A Boftq R XCBMY A Htatter

c oopuddrtsingnsaid refrigevantianiheat oansfebfidigd ¢campenerdool ed.

13. A method of producing heat, said method comprising: condensing

30 the refrigerant or heat transfer fluid component of the composition of claim
6 in the vicinity of the body to be heated and thereafter evaporating said
refrigerant or heat transfer fluid component.

14.  The composition of claim 1 or 6 further comprising a stabilizer,
35 water scavenger, or odor masking agent.
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20 20. A process to produce cooling conprising
conpressing a conposition of claiml1l or 2 in a

woreve/oemat ri f ugal conpressor powered by a ratPORUSHEH021801

10

15

20

25

30

drive assenbly with a ratioed belt drive; condensing
sa{ll CORIBSMDEEHGhETEdimerSahbrsin S¥RPKEBIiz&Gis SRlétted from

conposition in.the_vjcini of . 25 ody . t e .
coBRoun FonsiSting Rbitcarething hindgredmberois, hydfoxylamines,
exthidls, Ehosphitegandiacionespar at us  or air-conditi oni ng
apparatus, said nethod conprising providing a
cor?osi tion of claiml1l as the replacenent. 30 -35

16. A method of using the composition of claim 1 or 2, wherein said

method comprises producing heat or refrigeration in a refrigeration or air-
conditioning apparatus employing a multi-stage centrifugal compressor.

17.  The method of claim 16 wherein said muilti-stage centrifugal
compressor is a two-stage centrifugal compressor.

18.  The composition of claim 14 wherein said water scavenger is an
ortho ester.

19. A process to produce cooling comprising compressing a
composition of claim 1 or 2, in a mini-centrifugal compressor powered by
an engine exhaust gas driven turbine; condensing said composition; and
thereafter evaporating said composition in the vicinity of a body to be
cooled.

20. A process to produce cooling comprising compfessing a
composition of claim 1 or 2 in a mini-centrifugal compressor powered by a
ratioed gear drive assembly with a ratioed belt drive; condensing said
composition; and thereafter evaporating said composition in the vicinity of
a body to be cooled.

21. A method for replacing CFC-113 in existing refrigeration apparatus

or air-conditioning apparatus, said method comprising providing a
composition of claim 1 as the replacement.
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