CHEM CALLY AMPLI FI ED POSI Tl VE PHOTORESI ST COVPCSI TI ON FI ELD OF THE

DI SCLOSURE [ 0001] The present invention provides new chemcally anplified
phot or esiw0D 20m@OR7t i ons conpri sing a non photo sensiti peTamskaloasdsei ve,
and a patterning process enploying said conmpositions. BACKGROUND OF THE
DI SCLOSURE [ 0002] M croel ect roni cIIrbiE OFINVENTIONS wel | as ot her rel ated

i ndustries are constantly reducing the feature size for constructing

m'h_crOSCOpi c s;ructure/szecﬁfrimct:imaAjm&qwanm@gompbeimngpare essenti a: in
this quest and require constan i t sensitive materials
(resists). In order to resolrz\a}' {i%(ﬁl‘l%)?%ﬂ%gﬁg?ﬁr@*-éw%e wavel engt h of the
exposi ng |ight has beerfhisedelceinichine triaty dbdS. Ritentégploaone£128R808And 193 nm

and 157 nmi %1@@@'@&.@&&& zeé@(ﬁ)sUrsePBt‘éntth%or?é'Bﬁéﬁ?éG@dé1%8'6?& As the
Lal properti

patterns and vel finer

resists used"°f 6\,\%@685&38%?’?{2%%%? Hedh PSR egqs)é?c&%%epﬂs?té\pa'ﬁat'%?@Z@F nd| ng.

I n particul a6/208GianefE2AR6Dfled gamsary i1 1.1 20y0, Ut $.&raspaAtication 8886%T i cs of the
i mage producedy jandntdae.s@l ectivity of the resists to etch conditions for
pattern transfer becone nore and nore strenuous. [0003] Chenically
anplified resists are used egheREROUND OPTHEINVENEION | t hogr aphy and

el ectron-beamwiting (see "Solid State Technology, " Vol. 34 (1991), no. 8,
pages 53 to 60) i Fididef theDisewsdiect or industry. Chemically anplified resists
operate on the pri I ) . r, al kal i
sol ubi I i zi ng but 'I'ﬂgh%g%tg cl&cﬁlre re%%ts% Xégﬁj(zp?c o?%¥&gr%%e Wg% ‘b &%ﬁé (?)frZ

phenol i chydrdx1y1 4@|4t51@>§?§|)10f8'r2é)u£ﬁﬁbl ocked by neans of a phot oI ytically
generated acid. The resist changes polarity in the exposed regions and in
many cases beconesg, al kal i This change in polarity can be used, for
exanpl e, to devel }5’3? Z'°Pe§ﬁ§'gp % ari ous ways, including an al kal i ne

devel oper or-in t Mangidestisds hdvebapowerkingddtee pastiewtdscades tofitiect i ve

silylation fQém&\eﬁ@ntmer%Iogaxeldé@emgae‘hrwoﬂ@&re&yrms (CE94dq To satisfactorily
obt ai n such st diffuse in the solid

C atal yzed |
St pol v el ST RO Rbas e £ [ GhOSBEH GRS e SPen SRBBYSH 81 - numer ous
conpl i cat ed avmk ramgeenf apiicatigns aclugiby Beir ugexangelas! ppdpeantd) refiigerantss | ncl ude
aci d strengt jy.,af éQgcfﬁlsz&paﬁs%n%gmkﬂirhtahﬁéﬂasﬁceaﬁ{dﬂhérma&ft foaRal nedf 4Be, tine

bet ween exposure and post exposure time and tenperature of post
exposur e back“edﬁogﬁﬁﬁ‘é‘fs q‘%ﬁ?&’t"? FreagtingUising angh BUPPFRSSION A0SBISCROWSF C¥slssence of

basi ¢ or aci diotkirganidarpoyalerifition 6L Phrtit@ate ldnedval flnidgarrieslidst buiihg 1 N
particul ar f r ion of the
Phot oaci d geacPareepy S RoansTdnd albil, RolKstlon B pBablrid 4P PU7
produces nar thsRe Verpaiie ‘{@ﬁtﬂ’oﬂ!f@é m@rtyt'mdéstr'a%@vaturreﬁdftq> theivenofgeraiioesaories t hat
are too w deH#as)addition it is necessary to control the diffusion
vertically to gen rtlcal rof |te sures and absorptions
Uhat tand to ganeripere TeptERulb R AETA (R RREH P I 9230

cont am nat i orgofiqegrdue tethsio bantribgtian t@thet @reeratpntﬁsqiﬂaetr‘ d@ectay gmtr@nt@ttfeglpﬂrﬁbt oaci d
neutral i zi ng WGFAAd. eAEaSre%mt drhRirc8Ritiftion WYIIBE MRGEHg HtRe hﬁc&Na%‘é&ﬂ@uno[ePOOG] The
present inventi on I‘OVI es new phot or esi st CO?rj]TR P%{yl on ri.sin £ non

phot 0 sensi t iS¢¥"™c ghe %ﬁpfeﬁﬁeﬁ%ﬂﬂ FrePie f”&ee fdf A8E5%n of
hi gh resol ut |fcompmmsghnqaﬂhattdospemtnbgeadthenmwoe of ssttatdsulmlaeup ogm@hndielpd) h of
focus and goq)igveol{)@%bl)ﬁ%varr{l Q&? énngfér(é\ﬂﬁé)mtreﬂamﬂljﬁ?&f%%@%hﬁs‘ ¥RhGEMPOSi ti ons

wherein the resin Dinder contalns_an an e or a lactone group show
Sl gni 11 cant | Y bl GUBETHERIH? SRR CH TRV BRDOU08] The

present i nvemtiicved ot Baisgsam/el phot oresi st conpositions conprising: 1) a
resin binder, or a mxture of resin binders, which becone al kali-sol uble by

the action of an acid to remove protecting acid sensitive groups on the
resin, 2) at |east one photo ﬂ@@%ﬁ%ﬂmﬂpﬁ whi ch upon exposure to a
source of hi gh enangwyppidefnifAResteA afte@RtAI8 beszedifoprldrdzddpbed-maci d) , strong

enough to remoye t he protecting acid sensitive groups on the resin, 3) at
| east one, ionic rion-photosensitive additive conprising an imniumsalt

optional Iy substi tThisgichpureprioriegeser campositiaidgnsistoa assehiétlepidar4n®; 4) at | east
one sol vent; 1856hA)an@ ) b@BAbdnknEelctRA T AREYrORTBnSSting o RIRINEN LLhloro-

3,3,3-trifluoropropene, methanol, E-1,1,1,4,4,5,5,5-octafluoro-2-pentene, 2-bromo-3,3,3-
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with the proviso that the resin binder or m xture of resin binders does not
i ncl ude phenolic groups protected by acetal or ketal groups. [0009] The
phot or esiw0 20mmpesrt i on may further contain a sensitizepChiusedooaasses an
increase in t r s for

i moroving fi Pﬁ%@%ﬁéﬂoﬁgﬁe %%tﬁg%a?g'tgn&gﬁg@e O rﬁg ryﬁ&a&{larﬁjul érﬁ’o% §@t3

non- phot osené’iﬂPPW@ma‘ﬂHl wh%n Ffﬂd t:cri@ooaﬁaﬁwe?n@ﬂ a%effﬁﬁb%ﬁ atm%'ﬂt tP§3”aﬁ”| m ni um

substituted or un bstltut ed a rou nd By, cont C | groups,
or contain S at Oné'lﬁlsélsclf)sure alsg ?roKﬁsga cf_ogﬁ)osélﬁw %n ssen ar| feza)%l-n% Rd are
hydr ogen or dia3tzyand Qx)elsrpmmneclwemtyd &@ntﬂm aioup cavmﬁng of@tfwglnmethemol NRe
groups withi r. 1,h,¢,4gt@5,5loct5%moe@péﬁkbneoz ermaJ?,Cé ﬁfaﬂudac;prd%en@r&mo.ladxmehdﬁb and Rd
may conbi ne to for menber rin oms O at ons,

or NRe groups¥"tht “’t’h%a"??%‘a"’” 'SrPéir"eﬁ‘é” Ay ﬂ&&[‘;{gﬁ"@%‘”% Oérl“li‘ﬁ}ﬁze@ r8‘?ﬁb and AO
i s sel ected fcrobinatioe wijh theZ-tbhdidsitthengfluofo-Zotpeunds havi ng an organi c

sul fonic acid anion, conpounds having a sulfam c acid anion, conpounds

havi ng a carboxylic anion, conmpounds haV| ngr an_al kyl sul fate anion,
conpounds having a bis sul f oRRIERS 2 R INds having a tris

sul fonyl ani ¢nG. 1[-0:03.11 |sb|gra(ph|ea|esrﬁmdntmtqfam hzeaotrmuamdlambtrpﬂmlﬁkesenm tive
additive in t ity en e 10 (B+Ao
her ei n ¢ nURRBhOLESLED SORRAD ol 10 {ofof TR Bl b BT 11 ke
val ues by at aPd§P- 0a‘lEoout 0.5. [0012] In one enbodinent, the basicity (pKb)
of the (optional) quencher in the phot oresi st conposition and the conjugate
gggﬁt Ofo_ tShe[ %8% Or'|l_.|8f2 |sagra ca Irelnges%n a&qrq of];;e%¥r%peﬁ%<gcorﬂp S|tlé)s“lnesf]csog%/st%é LSSISE i ve
in the phot oree%ﬂnﬁft”y@b&ﬁ@s1|38$w and 2@%@'@3@)&1&&'“@%@?%@@FG@FJP@WGB@‘AO) and
increases thepshebbetife of resists conprising easily hydrolysable
functional groups. [0014] Another enbodi nent of this invention is a
patterning process for production of relief structures on a substrate that
conpri ses: préY.i3diAig s 8 gewhicarepreseatidnmfamazshoeesed skedroes-genposi ti on of
this inventi QomaSitdRShLiORY 8&nEAIN PLFBIB 36 SRl thetARSLE lcfpelftfd &9 the
phot osensitive compgsition to provide a photosensitive filmon the
substrate; e?pd¥Prhd the photosensitive filmto imaging radiation;

devel opi ng the photosensitive filmmaking a portion of the underlying
substrate vi le; Lh@ped substrate;
Det ai | ed Des?rlc?ﬁlt |F(|)G;1{Q§?5tg%§h P e Ie@%ﬁrt%gi%fﬁ%@ﬁép% rnggger?grgefeﬁlvkgntl on rel ates
to a photor e§P@P°56€Hi)%%‘F'§W"GﬁS%9@H%WPf%’E t 1536 ati i 1n11f‘|4t5lf%'5 BEOGrd r avi ol et
or EW. It i $eddneOijatehpebdtureldr sbodi 40cd @wsure to obtain a photoresi st
conposition with high performance |ithographic imging and high formulation
| atitude. [0016] Definition of ternms [0017] The terns salt and ionic
conpound ar e Fifs&d RlGtxs alaeanbieal inpyesedplign| chph §zepiiererand geeqipra-éet ed and

bl ocked, and céﬂpésﬂbﬁ&écﬁgstﬂ@@s%béw‘ékgdo 1@Bﬁnizrhtn§Q%ﬁ@@@bhﬁluor‘dﬂﬂo@&%

ot herw se staiJ fj gj 1 ({og%ﬁérs to weight % [0018] The term'acid
sensitive gré %eh]pgra é??ﬁ‘&&“@ an a functional group which reacts nore
than 5 nolar %in the presence of an acid such as carboxylic or sulfonic

acid under bake &W'élkQg%pgif:al%résgntgma{e%ﬁo& IQHE@rﬁbd@fﬁoﬁéfcoHQsthe 10

m nutes to y| eld a new functi onal F’% eP i ncreases tﬁ@o mer S
sol ubi lity i ASSEyiRllyaEs EPIJQPWG@\?% sk °§6Felﬁt?69ri‘§‘?er1t%?
heteroatomis defined as N, O and S atons. [0020] For the pur poses of this

di sclosure, the A ‘%ré"?'dg‘agla Rib&l ' Vé%ehtgdoqeoffhie%go %.kéc@ﬂ&ds&.b%&%s.ﬁmgr ged

ni trogen doubl e bonde car on and singly bonde at ons

whi ch are ei erEntialy ebF-HEn 386mzz g asienernt a fRNRgEige APOMELE]- 4 wi t hi n an
aromatic ring. [0021] The term non-photosensitive in the context of this

di scl osure t-hat X erate a

si gni £ Cant"a%?ém'%ﬁtﬁ‘%‘@ ik 8 § %R.c deLb’P%thBéPo’}H F 4 nge%[r rPeda%(a%z&?ré?egltﬁ% e
significantl yome@ﬂﬁm@@slstmgesm@"y@béﬁp 1I3?6fh¥i¢§”§ée|ﬁfof0m]ﬁtla tepmaeraturrofaddi ti on
of the non-phgét@senscti ve imniumsalt additive to photoresists can provide
hi ghly resolved relief inmages of small dinensions, including |ines of

sub-m cron and sub-half mcron dinmensions with




vertical or essentially vertical side walls. It also has been found that

t he nonphot osensitive imniumsalt additive can enhance the inmagi ng

per f or marwe 20fo/ghfavor esi st conposition in different way®CIUs1H36989

| mproverent @fg rge%%gilkg'ara RE&??eg;?e}eM‘éa{bq Wan Qﬂe‘é% e SO %&@?hness, as wel |
as reduction in stan ves scum bet ween ies- 10 I n one
enbodi nent tcrarep%ﬁn%cqaeﬁﬂqswe%q@%'r@f% F el 3aeraztand e-fexgne W@#%%Pfst
conposition iaso@Boonthi umsalt of Structure 10 (B+ AO ) wherein B+ is |0
wherein R and Rb, are substituted or unsubstituted al kyl groups and nmay
contain carbonyl groups, or contain S atons, O atons, or NRe groups within
t he chai n; REIGAQ -RS-4P és hyrarhingeigrigpeniation plazeotipperlike canipetitiang gonsisiitcai n S
atons, O at orBsenfdlly SREFOI1B8EHz2MNE RicRIofcEs SlridroprBheb @t RRempefatdr nd Rc, or
RO and Rd, or RQZ%QQ Rd may conbine to forma 5-7 menbered ring which may
contain S at R atonms, or NRe groups vvrthr n the ring; Re may be hydrogen
or an al kyl group; and AODEFEAIEED B HEANVEMTIONNSI sti ng of

conpounds havi ng ngﬁ)%'allc%n&dél th@ﬂéecof%cp'u% %\e%mp@@ﬁp&%%%e&@bﬁb@g a
sul fam c acid ani on nEoun s having a carboxylic anion, @ounds havi ng

an al kyl sul ear%roa%l'errmx SipdsiRRe: RAVAGPS Wieg aéiﬂ"‘f"&ﬁglei‘trﬁo% [P&Hse and
conpounds hawkhovn s fbans egiahdi@nygen@ar oam eiadnision sorfjositians) Beohaplee bivigle he

al kyl ati on or 0 s pyroles,
oo es. i meaoa e ALt AikoBonic LB EN NS0l EOTRAUANRY LihgBE DY O,
enbodi ment, IHEG 'EﬁP@'Cﬁt&ﬂJ’bWBfQ?ﬁeﬁ@i'@q Rf‘éceéﬂoffltcf‘%a”igﬁ "IQS’E‘pBﬂt&”CYP@%r st
conmposi ti on idstridntali difectr@assing@ calse YedripeBormahdd-in the appulagtiodl Risd ihs a

organi ¢ sulf n R ' ' [

RN R13) SOt et SpdEaBls o Rinderint oln@h o8, b S ioBStaf Rl sty ¢ 1 o
(RI5SO4 ) or sealpinesesesnnestins, sqkems jaints 6nd prokereiseR ) paddjtion thexefrigrgntanyf ony |
met hi de ani ome ﬁél&@@@ﬁ@ﬁnoiphere%ﬂlﬁ@mmteﬂance Bibaedurég:'o% refrr&lé’troﬁnd R15 are

i ndependent | y in or

| Ly hal
Subst tut od PEBONTIe ROl bA0 A ot By elimuty Blanao Pt ar omt i
car bon chai na@eotromﬂmen:amp@mt@nttheremferanmwmpgmmnlnyaymbmgarv\rlnen@a@dor N or any

organi ¢ funcrd‘s@%edgé %%trﬁ&%ﬁer%bfm 'tH@tr@ﬁré&Qt%nteaﬁprﬁgrﬁlﬁ{e%harﬁglazm RirigEvh Rt i's
i ndependent ly selected fromthe group consisti ngﬁﬁﬁtﬁﬁ% | uori nat ed or

per f | uor i nat SAMBIREP MBY cR4SE 4iei 'R %Pté‘? RACOyE BypE el?é?orc!ﬁfé'ﬂ?re“o”v\hen a
conbi nati on @brf@amgndewscaRitiglr therpss aneedlformnisied atetrbgc onaaediropelfiies, mikuresher , t he
R16 al kyl chaifs e%B%ﬂ.'eP%Jph%%r{’s oPefR; plreoe[}e&]:ogrg%r Q;E?e@tr&fe&e/.ké’ﬁu&&résa' ght,

branched, or cy c suc di va triv nt nitrogen or
hexmval ont _SEPRERNGZY .t 1 bAMATIOTE- Hioep G L CHrGHEFs B fEtmin g (R 6
contai ns a cyeéntzzsz-HEOL18BEMzz3UCh structure has 5 or 6 ring nenbers,
optionally, 1 or z of which @gsa.r;%r S.{]Qo% rﬁ’erEF L I022beibl Bl R Gs BlET erred
enbodi nent, the ioni ¢ non- H oaensitive ad trve I'h t’he photoresi st
conposrtron ﬂsmﬁﬁorﬂ@ﬁﬁunrsalt of Bi+ A (Structure | A) or BZ +A (Structure

ID): Structure | ARGhEI3ED: Wiy SkiskaseHeld vcAdofiuraiohss isamB8 G B DWHD-Or ni t rogen

at om or ahet at o Yrs ).2C or a a S or, Oatom
7 e o (Re) ot Theterdh R Sob S At SR i Bo el 1y s
hydr ogen at omp aty @npirgterisonmphe¢sof euchdasderss 7 nmenber ri ng, Rl and R2 may

connect ed t oget he%stugécprﬁefﬂén@ s thFEBE%%nséé ’ﬁgomp'ﬂsi'ﬁ!;i arrduaeB@u@ror@lmgm may forma
5-7 nmenber ring ,if connected to is a organic sulfonrc acid anion

(RL 1S0s ) orM& stAviamr@mage Vaﬁ?t'Bﬂ”FF?fﬁﬁlﬁeFﬁig'?@ FOVBa WP 1 i ¢ aci d
ani on ((R14COmcusion. Bor eadrkyié, aquibdesd, ere(hBd 58Ok, pr appaatubittet surdrisesyd list off de ani on
[ (R16SC2) 2N ]ele(Pr{‘enti.l |§ rlrdt ﬁec%yéan@r\%litemﬁ %s@@l@ﬂ@ntggwgﬁc}uﬁgoher elé(m&{tﬁ RL 1,

R12 , R13 , are 1nd on chain or
partially or “PlﬂXPS?SﬂeH'SERj’é’ﬁ"@ErﬁgtttP P'ﬂﬂhé’éPC&%ﬁ BSOLPHicle; OnARBYBYE i FWited or
substitut ed Uble§PexpassyBtbiet taCthé bnraghat Mefers teahtiiel od Bisd hdd &r 20f ,
optionally c i ng r r i t ,may
i nterrupt th%yg(g%\}lgé)'?allzO$ ggarf]gr:rg%lﬁf |°s”9\|‘%?§5 Gart *egr?rjtcﬂ ahy g}eeggr%g&@@% fAhe group
consi sting ofs Hiedpr peseniyand B istfaler ©OF nqseremerubr\umfalseépraptmseeta and Bisitivpat ed
aryl groups ashrd¥eit), BRd BAE hiadd BWheRueqocHedhfpat i on of any two R16 groups are
|l inked to forma bridge, further, the R16 al kyl chains contain from 1-20
carbon atons and may be straight, branched, or cyclic, such that divalent
oxygen, trivalent nitrogen or hexaval ent sulfur may interrupt the skel etal
chain, further when R16 contains a cyclic structure, such structure has 5
or 6 ring nenbers, optionally, 1 3




or 2 of which are heteroatons; ID wherein Wis a carbon atom X is a R26C
group or nitrogen atomor a hetero atom Y is a (R27) C or a carbonyl

group, orwe:?2bdloiR7atom Z is a (R28)2C group, R29N, or paT@serio@@som R2 1
to R29 are indepenganidoy,d, gy%%@an@gﬂe@t BecPRE M ALYIB cofpefns 3 carbon
chain opti onal I y_ substitute group or a 0 7 member ri ng,
R2 1 and R22 dRegyib %tEﬁP'ﬁS@ﬁfﬂ%f?'yf%C?Wﬁm@e@mﬁ%‘fﬂ?&enﬁﬁahﬁns%‘?mﬁq arly
R23 and R24 meypefoptdirvestion. MEsB&kriftion shdufd KeaBAEG irRfidé ogedraekastpre §hd, s, and
;r 2; gr:,ggegﬁghggsﬁ]r#e%{aq)? |Hc:,l1udes theCpIL?rgl ug%ﬁs |§ gé)eY,{%LJIsBrﬂa&Z|s[rge%%ﬂ>thelr\';\]nsgn even nore
phot or esi st corrpoéintelsﬁﬁhﬁrs/lsaﬂeflﬁ?ﬂrﬁ"t!i?ﬁhslaéhltanfé)$0l®ﬁlﬁqje'tfn§rl{§e¢ mrﬂm@a\@ tb\@ = N and
Zis a (R8)ZGalgéQié@m@das%o%ngruﬂé@sto&lfyLBhE'éf&dlhﬁry\éhﬁnehe)%rﬁomh%ﬂfihsz is a
(R8) 2C group. corres ur e Structure I A

t { | B
o) 2 L ONP T RRR gl BB ot TR wiBs bt e ¢
(Structure | @pscrib® he@ifi COLE usehindimoirhetice envtestingror eentorigfeatsoetie eresedi nent , t he

i oni ¢ non- IOh%@ﬁ%ﬂ%uﬁtéﬁ(@m@iﬂ@dstdnﬁ%a'té?ual%BF‘e &Q&Fb@é SébﬁtAlpﬂm?&%bﬁs' ;Qaﬂedts an
imniumsalt of Structure ID where X = |sa%d }/pﬁ@geoup, O and

t = 1. [0028]apﬁ"ﬁaté?”ﬁfc5’§{e”ﬁr%ﬁdé’t”‘reé(ffeé‘?ﬂ?%["ﬁ%tﬁf‘ed hegain p 4ot osensi ti ve
additive in tréferepkhaoh e sntiéty, ADRPOS particuiar bsssage is nitadi Wneasabt coofiict3he uct ure | A
where X = N N"E!ﬁrt' , R14 and
R15 are i nde% nF?C'f%at{og%a% g&gm%&gﬂ"él n orrgl %?dtjdfug? m@matef 'l'y hal ogen
substi t ut ed (E'ﬁ”l?éﬁ 3@9181‘%““‘1?@%'5‘%@‘6"&@@& apd nefipended tked ”@”QC-l o aromatic
carbon chain or cQ@HD-NFEERAS otKEW e edmpodfd, iadd &Y Prypaedh dieodgashaen N or any
organi c funct terr 16 is

i ndependent | f‘sglg% ct e‘?fgﬁ"f’om%%m'” elr} "(?Qosunglgtgﬁtl %Bﬁcléﬁé L(fa?gfvg(%?q%nat ed or
per f | uori nat 8@6EBRNM!. f@febf/I'fl%ﬁPPfﬁ&ﬂ@d reéerrymcegm ugnsremd may be cyclic, when a
conbi nati On of anyrhls\apliddfonicRidBSaRbRodid dHaesbtrbe-fi@IcBingoshiohslgnpribi rzher, t he
R16 al kyl ?_J @3 ont a| n from1-10 carbon atons and may be strai ght
branched, gy “such that dival ent oxygen, trivalent nitrogen or
hexaval ent sul fur Irnw,mq' emhbedimepts of this injertiont the cohisition ¢ansists@ssentidin oR16

contains a C%&)'Z £1 $‘4r4lh0ﬁésl£\fﬁjoroséi&her%t BAC(b1Y &n%ﬁerﬁ s&éct&j ffdnD@e BRAADET S,
optionally, re het er oat ons. %ﬂn}?@%?l n| um cations of can

be made by al’R{Y Sél?g ?Jr?”l?f"o't%éh'%%ﬁﬁe@ﬂ@f%‘?ﬂ‘@el‘ net4ePidvati ve or by
t he react i on ootafliidne2-penteres powtiori)3, 8-frilln@o@opedns] nmmdecetatataicatenem th acid. If

required, ani ﬂlBro?&érﬁ'Wﬁ'&Sn&% D& c?EE%FemgroB%pé ?r@ﬂ Fﬁ%@rﬁ?ﬁﬂehﬂ?"‘“ to

those skilled in the art ceth eS|re Exanpl es of

i m nes and i Rf9§entdR Qf@?qvﬁé‘ﬁ‘oﬂﬂ‘{ltﬂ?”&a%a%?étr‘b‘t?d\'f%?‘?%”at“en WVHEE A1 ni um cati ons
(B+) include,, 14,4 amexanodrol2ibitehed to the conpounds shown bel ow. [0031]

Sui tabl e exanpl es llon§ énﬁb%ﬁfmen% {R§ LR t§§ r@&%%n Wk sl a9 . m ne
derivatives to pro uce imnium s"enct Ut are not rimited t

met hane sul f édi<! héid,4-raxpluree- %wt¢®n?@ (Bk3 ebmrigaent selected frampihe 6rose d, toI uene

sul foni ¢ aci donsisARPEREnadsll hetarol, &C1, 61,4 4;508legansroepmene, Siutbhesiss- aci d,
1, 2- et hanedi ZHIl fonicacid, trifl uoromethan nic acid Ei)gen af | uor oet hane

ul f
sul foni ¢ aci dMUqrORrOPGISoChiprofor and Hiexpne, E%SPS%‘gﬁ%m‘lO”eEtd? ne"&8id, 1,1
,2,2,3,3,4, 4,eﬁeqﬁmaﬁd)umbtocﬁbmt@r@eqtmmct)mhmiloa@/iitdtheJZ 11,1242 -heBafBiorb-24 5,
5,6,6,7,7,8, §,Rndrept adecaf | uor ooct ane-i - sulfoni c acid, 1,1

, 2, 233 hexafluoro3( |t£)er|d|n 1-ylsulf g%ﬁrogane sulfonlc aci d,
3- [(4- cycl ohexyl %iﬂ%(% dimegisyf risgnveqtios, tﬁ RN F%P%‘ﬂrﬂbepane 1
-sul f oni ¢ acicdmpasitidn tdnsets assdntialyef (a¢Z-FOd41 F36mecaradb)dshapolchhausin the
1,1,2,2-tetr ANES ;

2. 2" [(difl u%ﬁ”@ﬂ‘gt eeﬁFe 3 le"f&[':é %i'bi‘%?‘ﬂ?x}orm%g ’ E’J% Fa%eﬁtéoﬁbgét BAESUl f oni ¢
aC|d 1,1 ,2wbh¢ 3|6[H‘é¥02(1 1 223444octafluor03-
et hanesul f Onl c acilflsong&ginbbdinents of thls invention, the component is 2-chloro-3,3,3-

, 2,2, 3, 3-hex I 032]
SUI tabl e exa%rﬁﬂlug@&g &ggagg 3%?6 %Ew't OREXAS\)/%J&E&“SW]D féa 4 chpp%?’%m?%%éboér) i mne
derivatives tcaoirodsrtEuerapraranm erainthe gehigiped. 3 %UtﬂU%{P@fOFPﬁﬁ‘F i§ pregentig apo,
acetic, propicf&dtice aREUMBIf6rm dned8dtdp6Hikd kiRl 2@t 83Bmzg ucci ni c,
et hoxyacetic, lactic, glycolic, citric, tartaric, malic, butyric, valeric,
cycl ohexyl acetic, hydroxybutyric, fluroacetic, trifluoacetic,
pent af | uor opropi onic, and toluic. [0033] Suitable exanples of sulfamc
acids which can react with imne or imne derivatives to produce imnium
salts include, but are not limted to, c4ycl ohexyl sul fam c,

di cycl ohexyl sul fam c, nethylsul fam c, dinethylsulfamc, ethyl sulfamc,
di et hyl sul fam c, n-propylsul fam c, isopropylsulfamc, n-butylsulfam c,
ndi but yl sul f am c,



sec. - butyl sul fam c, isobutylsulfamc, 1l-ethyl-propyl-1 -sulfamc,
npentyl sul fam c, cycl opentyl sul fam c, n-hexyl suI fam c, cycl oheptyl sul fam c,

1- et hyl -Roretimphyzropyl sul fam ¢, 1-cycl ohexyl -1 -ethyl seCrasee1n/0369621-
nor bor nyl) et hyl sul,f am.c emb%BHﬁPE%?%lsﬁﬁUeF@oW fhe o JQ&%éJ.t .sSMéthé}%'l End%@”p' es of
sul fates which can react Imne or I mne derivatives produce imnium

sal ts i ncl ud€°mpRfition Fensisttespsniply ©fl(a) 6:F OvERpEZ Wd%@‘éfﬂ?@hv"f‘%'@ theet hy|
hydr ogen sul frr(cliﬂ%nolﬁﬁ’ SrB3ent iR aA eBEEve Shidunblo@ormintaybotibyid bogebtrsidlikat e, benzyl
hydr ogen sul fma});tgr (\;}v R:Iaaﬂ%ls h drogen sul fate. [0035] Suitable exanples of
bi s sul fonyl M des [ CAfi react with imne or inine derivatives to
produce im ni um séfll sang gntiodigentsigf thisanventivot the cermrasgnttiok-1,1,1,4.4,5,5,5-

bi s(perf 1 uor eemalorhesyitsd 4name bbb ﬂ%nc()f%%éa%am g%(gz{z@ds@ﬁaianﬁ?») :

CF3(CF2) 7S 3 S H 3
ECF3ECF2§ 2S '%)migé:%g)oa?f@ %—‘?{@%ﬁ% g@‘ i t’%é@f@%z) NH( SO2
(CF2) 3 CF3) eiitee usmézeml)anmfs@ve@ﬁ@@m)form ér%S@)Nﬂemml)ke,mixture
( CF3( CF2) 7 SOuNHAFReBRY-., and (CF3(CF2) 3SA2) NH(SQ2CF3) and fl uori nated
et her bissul fonyl imdes such as (hCF 30CF 2CF2SQ2) NH( SO 2CE3) , (CF 3CCF
2CF2SCR2) NH( SO 2CFItees)e emhoginesieeHhs o aliep) Reegtposentss €rores)33- (CF 30cF
2CF2S02) NH( SOIRGHREFERBCHE)compésEion 3GBRI 2GR EOR)dNH) SGRCREMEERQIER) , ( CF

o o HETEE SRR %ﬂ%&%i%%ﬁ%@%@ CS%ES%%:F
2CF2S02) NH( S@ff?@F%ﬁmTL@O@é‘]’m@ﬂ atza?ﬂoé'cé’k%aﬁir@%e lise mixtyre wigh, ¢ @nV?’Grﬁ@t hanes
whi ch can react wii$omdanit@diatenisiof e itl@htionathe Y@Bpdnenty @ekbigd @cdtate Bhdifesal t s

i ncl ude, but . i mt . . .
( CF3CF2CF2 @f@%ﬁ‘}%@i"%@ﬁ%@%@g%&?%M%@%%%g@% 2CH,
( C6F5SR) ( CFIsapgtnCreetyte @FPFQSENQMS@“\@@H(O% @ oP8 pn azqolepepike Mbtie ed
ver si ons of +witkZEESi6mez. ( SO2CF3) 2 anc j fluorinated ether methides such as
( CF3CF20CF2CF2SQ2) 3CH CF3OCF2CF2SO2 3802) CH, and
(CF3CF2 OCF2CF20CH? ﬁ%‘@ é'&ﬂﬁ”écgéﬂ})e ‘S%F%m%%s ﬁ%"&t"B% fg ®additive
i ncl ude, but campositigt consisisteseentialyoa(a) g- FéT-1333Uzz(arm (b) acetone; wherein the

, 8- di azabi Cy%tzéﬂar@ |é1pt@];ém1% e?fe&@@l\m%ﬁtﬁ)f&r}ﬂ?ar;é%lebt%nﬁe lﬁH!ut&thZ Gl ds:
bi cycl o[ 2. 2. 1% qu[l)t ane- 1- net hanesul foni ¢ acid (canphorsul fonic acid),
dodecyl benzeﬁ &%oni ¢ acid, tol uenesul fonic acid, nethane sul fonic acid,
et hane sul fonic adn s:bmelmnmemnlswr tharinventiooi itle ccbmpdnbmmﬁrmmd:fbmrmdsmd fonic
acid, 1,1 2c8m§$s%ﬁ§$¢?}é%re% %ntﬂg&%ﬂéb)fzane @rﬁ%kéjﬂdlﬁlﬁ)%%ﬁdf&ﬁ%fwﬁéré\ﬁﬂ% sul fonic

acid, 1,1 ,2 ept a onic acid
. 2,2,3,3, 4 4°ﬂ'°ﬁﬁ’f9ﬁréifq Rﬁ%?eﬁbﬁﬁ%tﬁféecive %“LH“PUHF%méB@an”OP'C or azeotrope-like

1 1 2 2, 3, 3 4nikkyra with 8,F®-7336mB3.8, 8- hept adecaf | uorooctane-i -sul fonic acid,

112233hexaf| | s fonic aC|d
3-[(4- cycl ohexyl ;Ijﬁgor'ﬁnoexe:%I ':"%ﬁ{so ih[lir%/ent}l{)n @L g@yonéﬁhersg%ﬂ%?%dét{%pane 1
- sul

f oni ¢ acic@mpdsition consists essentlally of (a) Z-FO- 1336mzz and (b) n-hexane; wherein the n-

, 2, 2, 3, 3- hexabkdaelisQresehh 8R et dnftui tb R RAREeckofit bf ¥8btfopaGikdImix@rd ( 4-
cycl ohexyl pherlgga'gﬁgﬁ%on I7-1, 1 ,2,2,3, 3-hexafl uoropropane-1 -sulfonic

acid, 3-[(2- =1-yl met hoxy) 1 ,1-difl uoro-2-oxoet hanesul fonic
acid, and 2- (adamn%ﬂmbpdmen’etohWS)IWM] thg component is 1-chloro-3,3,3-

, 1- d' fluoro- %lf@&@%ﬁ@ﬁ%bﬂﬁe%h?oﬁ%h@on s%érﬁiﬂl@'of%éiziﬁ'@k%ﬁéﬁéﬂ?ﬂ 691- i ncl ude
sal ts of DBN é dj azabi c ene the foll owm ng

sul fonic aci & 'OVO%%HQF%f&?rP %&%thehc?a@aﬁ 3 Bé’iﬁ'ﬁ%rﬂ%@?ﬂnﬁbﬁﬁrﬁse&&'f‘&”
t ol uenesul foreffe:ctua@ardounmetfdsram azaétfooeuhke raigiuck, witatZEM@338izEoni ¢ aci d, benzene
sul foni ¢ aci d tr 'Bg'eHQ .9@%@{%@ n%HhtfaWyn%uﬁ‘tCmc Q@E‘r‘i @Jddd%g%ﬁ bahe sul f oni ¢

acid, 1,1 ,2 uor opropane-1 -su ni c_acl

, 2,2, 3 3,4, 41336%nr§fq't86‘rt8%t9f%€”ﬂ?fa’*s"l}??tﬁ’ﬂ?lcc?ra%ﬁOHOPe like mixtire. Th's

1, 2, 2, 3, 3, 4ethiton Ihchid6s the mBurls -eatteg@irdema fwhiva aaRGhtamay ﬁargsuéﬁeamhg: aci d,
1

2 2 3, I ul fonic
Ci d 3- [(4 C%:ﬂ%ﬁ;@éés E%I%d%) ?%& P r}Lio ondlgsqéé %! %U?J(ﬁ é%p%propane 1
sul foni ¢ acicampgsitiens ‘23”2'“@ [BeHE REE G'Ef?féﬂt?feséwma%W&Hoﬁ%'?i?ﬂ'ﬁﬁ%tpane i

ZU|2f gnl ¢ acibdilingpdirlt< Tﬁ&r@ﬂo@@ﬁ@éh@@fwxbﬁﬂ&wb@ faYaountd, slich as may be

3-h fl th
1 1-di 1 uo?éaéprg%égf "g%[@g %Perce%geiggs gﬁ%fh comL(gnent oq%aerggr%pgsqlons ij HE OXy)

2- [ (adamant an- 1- yl net hyl )am nol-1 ,1- difluoro-2-oxoethanesul fonic acid.
Addi ti onal suitable exanples incl ude salts of TPI

(2,4,5-triphenyl -4,5-di hydro-1Him dazol5e) with the foll ow ng sulfonic
aci ds:

1
1,
a



canphorsul foni ¢ acid, dodecyl -benzenesul fonic acid, toluenesul fonic acid,
nmet hane sul fonic acid, ethane sulfonic acid, benzene sulfonic acid,
trifluorowethemei®al foni c aci d, pentafl uoroet hane sul f oRCE/UBCe10/036989
1,1,2,2,3,3, 3 "

L1353 3 T ane et Aot prppres

d- hept adecaf IPIR§PEBT BN ENGN28 dPFBheLhes®in-d, 1, 1

, 3- hexaf | uomgr&ofmidaar thdlan ahr 3k Siktpfc@By b gition Radherdirix@uié Hanb 6r

ept
2,2,3
a(2:| g’ g_ gf ﬁéiéflr%cgﬁe&gr}t%&ﬁn&éﬁ E]meée nallquﬁ:l'orT deer a given pressure, will boil at
,2,2,3,3- hox @SB opmmmmtwr@mcymr@mawemampmherc,or lpwiedthargth ( 4-
cycl ohexyl phe)emp?/ yérfat@raélo}mam.v;buaﬂ:orap&en@ J}@miohwr&@n&mm@orl -sul fonic

d, 3- t an- - 2- h | f
0 3L AR A AT o D Bk ISR fon
, 1-di f | uor o- Zsegx@et Mahdxhehoamdd.BdvaloneAdahiceptoal dlesigupft Rissilagion Bastphes i ncl ude

salts of 2- PRRRYA-ifi ek 8otk Bdcdardl Revdshysbne fol | owing sul fonic acids:
canphor sul foni ¢ aci d, dodecyl - benzenesul foni ¢ aci d, toluenesulfonlc aci d,

met hane sul fonic &EF‘H ingly. Hé?rfés%'lﬂﬁ'ff‘i?ﬁ‘frﬁs %fcﬁ”&‘ze%@ﬁ'ié?fﬁpoélﬂi”f FRitetaq d,
trifl uoronet hxaepesdukagthetodiog phintpétht dflidanpesitariefiedlahotacthaci d, 1, 1

,2,2,3,3,3-h I i g, -
nonat | uor oburanERAEOR: hBRcl: BUkGRRY fgbhily dedenBuPpatirfedndef o o
hept adecaf | uGPHcl add€omprestign{ignine ffa%f'ioﬂé‘t'oﬂ ofjthe components of the liquid
, 2, (21 3, f( hexaf)r:npmyrtian Srképplmey.i |dlsra+sa>~rec¢@rswdfnomybbtpfaowlmerebomrsg&d‘rmahcc
acid, 3-[(4-c X ropane- 1
- sul f oni c ac?(% ﬁ%ﬁ}%@%ﬁ%% éi) agﬁg uglrg%tjoéme %Z%?%b%(;(éds Lﬂo?o rﬁ% éhgrﬁggege i
_sul foni c aciwhen Ble[a(lepl@ylé F@h@%wpfpﬁéh@mdsteIbP'hmﬁt}i'ffe@ntJPfeSszES 3Thus, an
3- hexaf | uor Oré&&faaaecampo%mbfﬁ may §e @é’ﬂhéh .n@m.l’né 3r th& GaqRNE BNy thaBSHRexy) -
1,1-difluoro-2 ﬁFt anesul

2- [ (adamant ar?mf”%/ Fré?ﬂ@‘?r)e%oh'B]terTS °ﬁt é&?"?ﬁ"ﬁ'&?’l?' POIRSETSRBBMF BRI & aci d.
Addi tional suérialofl eaetvaighl ecantgbudeasta¢ampondnt f the dompositiet dptaciizeddi hydr o- 1

, 3-oxazol e vmbg,lgf,;(ébeooﬁ% bgwa@gs§é¢|f,gg)p,leg8lﬁé:| ds: canphorsul fonic acid,
dodecyl benzenesul foni ¢ acid, toluenesul fonic acid, nethane sul foni ¢ aci d,

et hane sul foni ¢ a&pgthe B@H‘iﬁ?r‘i’éthé&i.l'[“feﬁ?'ﬁ”ca’é%ﬁeatmpter“f‘? PATRROS T REATE 2sul f oni ¢
acid, pentaf Icumpcﬁwbh&mtebﬁailésqm an mbttbplclqomosltmnm 63, Has 8enstant boiling
hept af | uor opfg gzﬁ)rQ(lﬁngs?ics'o?Hgér@@hcg gﬁbq’ract% nette (ﬁ‘l bailing dr e%aélorgl%ﬂfi »#e‘ﬁ@é obut ane- 1

-sul fonic aci . _ uor ooct ane-1 - oni c acid,

I AN S, S hesHfnaetipg g—%ﬁﬁ’%@l"f‘dhﬁvqp"wr@d‘ﬂ?%ﬁ?’@ﬂstﬁ!ﬁ%@ﬁey §'ﬂﬂ”ﬂ%ﬁ‘ia¢9

aci d, 3- [ (4- ecyarigebenyd phemexy) sglidimayitdnt 1Thidis 2 Bs codtrastdvemmfrionor opr opane- 1
52,5, 5 ho AT ToUBY S PRROSIS B TS AR R PLTIPP P PR Y (.
cycl ohexyl phepoRrspjtiont thangd fPﬁlsubSté_l_nt'a@lees 3- hexaf | uor opr opane- 1 -sul fonic

aci g, 3- g( g ( adanwraiticHatiyl aydowBbdIKs ¥dmaositibngléxhlbi QEW pantpr&stB ane suuiconi ¢
acl d, an -

(ad t -1 -yl t hyl i - . . .
G 1oy o 2o SRR el d Plesburt CRRAR Tt s s A oS IROFSE | nol ude
sal ts of 2- mthedew-pdinbpraddwyedand-bubbi@ pailtipseselre atw Qihertthfef’%?thwnh@a asmdlloni ¢

aci ds: canphopgy! Hmé mvérabd coﬂ&@ﬁu@h@ wu@?dﬁ@é?&%@'ﬁ oY) &ur@ﬁﬂe%uré Maurpssul foni c
acid, nethane sul fonic acid, ethane sul fonic id, benzene sulfonlc aci d,

trifluoromet RAREPEFHISS feas hap 8Ir eqﬁ%‘ﬁ? aPyaat &%‘P?Pa%Pé?” NaRUBHE poiRdEpsUTe) 1
, 2, 2, 3, 3, 3- héptoasitiered bpeapentepdliieul fonic acid, 1,1 ,2,2,3,3,4,4,4-
nonaf | uor obut ane- :l't iS r%%d(nﬁga tﬁ\ghgd thl\tvgqen’tlge r%ba%re%%hﬂ’y g’f’a éstgm6 7,7, 8,8,8-

hept adecaf | uorooctane-1 -sulfonic
1,1, 2, 2, 3, 3- Rerarqgdi-8-1Be pystapeis defingd as fo”?'f‘%ﬁ'l‘ 25RO Gpeaterelikes y| f oni ¢

aci d, 3- [(4 c;cednodswmylmm@we)tmtyhsftwwh@ oﬂthe Jolaifitd oBcodpohe atd tHevaigpane- 1
- sul fom c aCIoQCon%ﬂo['; rﬁ% 'I%Te%atﬁ) %Jleufpgcﬂ of a%ﬁ@ﬁ%’ﬁ%ﬁ %Jo?[%%he}tﬂﬂ%%”se I

-sulfonic acid hen sul'f

1,1,2,2,3,3 N@%ﬁ**'b?ﬁb?%ﬁﬁﬁ@“ﬁ -sulfonlc acid, 3-[(2- (adanantan 1
-ylnethoxy) 1, 1-di f| uoro- 2- oxoet hanesul f oni c aC|d and

2- [ (adamant an- 1- yITREEigyY ?%WF Fiqtivg volatlity of 29y fip 62BRAyR G SR MBS aci d.
Addi ti onal s tiet RIX nestiexdaap be ssddninlthisl prosafutes the fotal absolute pressure in a cell of
1,3,4,6,7,8-hexahydro-2/-/-pyrimdo[1l ,2-a]pyrimdine with the foll ow ng
sul foni ¢ aci ds: canphor sul foni c aci d, dodecyl benzenesul foni ¢ aci d,

t ol uenesul foni c acid, nethane sul foni ¢ é%ld et hane sul fonic acid, benzene
sul foni c acid, trlfluoronethane sul fonic aC|d, pent af | uor oet hane sul f oni c
acid, 1,1 ,2,2,3,3,3- heptafluoropropane-1 -sulfonic acid, 1, 1 ,2,2,
3,3,4, 4, 4-nonaf |l uorobutane-1 -sulfonic acid, I I ASSd

d heptadecafluorooctane i - sulfonic acid,

a "~ O~ O~ 1 ~ L Y L a I T I Y I a T Y L



[ (adamant an- 1-yl net hyl )am no] -1 , 1-di f | uor o- 2- oxoet hanesul f oni ¢ aci d.
Addi tional suitable exanples include salts of
2, 3,4, 7, 3y0-2hexainszdr o- 6/ -/ - pyrido[1 , 2- a] pyri m di n- 6- ORETMRIS2HL 010589
foI | owi ng sul ' i Almp ' C oni c
acid, tol uenéfs‘&f}’f%"h@% 'gi]re ?f% %5?]% afsngﬁn g?\?@lregfgf %,995‘3 Cﬁlnﬁe SUFP @ﬁ?{(\:ljoacr d,
benzene sul f GAMBOURES dse phthe P%MB‘H@Q i 4Rriaed i gefpibin Rhage e aMIMor oet hane
sul foni ¢ aci @rocksslDesyn? v@regirrﬁer&wkafvhmemprgo@armem bysruérf)rerm Sluidoh gaget, 1
,2,2,3,3,4, 4,134%01%gfl u ebgrt ane- 1 reql Erecrér c acid, 1,
223344 %@@eﬁﬁ cafluorooctaner -sulfonic acid, 1, 1
2.2,3, 8 hexaf | uonfed: r{,raseemquear#ba/éoﬁwrreewcl dRABAA Gl SliGAAT C

aci d, 3-[(4- cycl ohexyl phenoxy) sul f onyl | hexaf | uor op ropane 1
~sul foni ¢ acrcamp‘?l.s'“fns\'“ ”§ dSht @f‘l‘WraG aS““dt}bﬁ%eﬁfW%%ﬂ”FWy‘Gﬁ’Fbﬁé?Hésf Ssul foni c
acid, 3-[(4- l\myrﬂaodimmyrhrphmrmxmmu)lehommh]te eprekentZiqid Bhas8 nbredeafitied Qwsepr opane- 1
- sul f oni ¢ aci an é‘)btr{' ﬁ/%oef{raz%jr? s&tﬂés%&h@ﬁ.@qu;ﬂon is described in detail in

, 1-di fl uoro- f oxoet hanesu c aci d
[(adarrant an- 1T '}ﬂﬁf@@%})ﬁﬁﬁ%?nqmﬁdﬁr 4th edian. publistsa by Maasm Hilb Mirienalyi d.
Addi ti onal Slﬂietdﬂbiaﬁsrﬁtxaﬁﬂ)ﬂ’@&g JonGphyeteas &l 3@ @rfd id} Fﬂhlase Equilibria in Chemrcal
, 2, 3, 3- pent anet kS Y
carrphor sul foﬁgmgerﬂ p%quj %bWBHQenNZV%r%eéU%:I ‘?fhers Wrd en b&ﬁbagfr:% vaatl)arsri c acid,
met hane sul f oages 1@(5,|tQ1244etBhtﬁJr?éDr%qulemﬂddefa@nePS alﬂehezeqyeHOQWOfaéﬁﬁrhy aci d,

trifl uoromet hagensUiitit Wrsﬁiﬁb%beﬂﬁﬂﬁcﬂl&ﬁﬂéﬁ?&&ﬁyf@@ﬂplaﬂdl erl‘t\is%eﬁ’é?/b@'thatl 1,22,
3, 3, 3-heptaf |l uor sul

rop
et T b oot SRR el B b g g iy b d v fae, g g g
hept adecaf | uorleitiesaridhelZ-1,4 014 dohhexatiora?-bdtede-¢antaihirg), compositions of the

3- hexaf | uor o, ?ésérﬁ'rrp/@ﬁtloWaﬂd c];an thé’rlai%f‘él Jr&ﬂéf'tr‘)eWeQM%ftﬂresesHJ(tLr%Qﬁncmultr stage
acid, 3-[ (4- cyclohexylphenoxy su , 3- exafluoropropane 1

“sul foni ¢ aciBParaion eqypmengsigh ﬁé)‘i‘ﬁf'”a‘g?ﬂ??"’@ms( phenoxysul f onyl ) propane- i
-sul fonic acid, 3dfwaéfama trobexekpnierots yhas HFOet83bhzz and ethanol (CH;CH,OH)
1,1,2,2,3, 3- f cid,

3- [(2 (adamaﬁ(ﬁérara% %FQBF%%%?W%&%%E#(?BW 2- oxoet hanesul fonic acid, and
2- [ (adamant an- 1- yITﬁé’?ﬁW ?%W?r“Rié}t'-Vdiat"'Hroflhﬁd’r‘r@ﬂ’zpadfxtbef’ﬁéﬁé@aq’ flesaiiedaci d.

[ 0038] Pref enpe viadlubaniThe agthidbstaneé Idr@ﬁisu&ﬂrdlatﬁweal crfmﬁdwrderumlvras of DBU (
1, 8- di azabi n wi th | fonic acids:
canphor sul fo?ﬁye% Lga%%(?%t Co%]ta(‘tptge Cpeﬁ(tau‘r?rezg))rrr\éas”ﬁ %'n?rf cp°8' Or{so u%%énseu DA C aci d,
nmet hane sul f G\ﬁ’ﬁ:th%{t'ieduceﬂ it ¢quubrrtmntqpheare ligyjg! wmoeltler@u@ther,eltrus,m,tlze

tetrafl uor oetl\fpﬁrnegwt.f)ﬁ)ni c acid, 1, 1

,2,2,3,3,3-hept af | opr opane- l-sulfonic acid, 1, 1

,2,2,3,3,4,4,4-no ?PE’FB ﬁ%”é%’@efugeﬂlvrﬁhﬁ @38%'?%83“'3’331'” thg PIx gell fgr 7% 5,
5,6,6,7,7,8, 183®nmeﬁtaadeu>atﬁrb issmhowe tndih@- 1, whigh raphicalip dluslrates ttie formation of

(2: 3, 3- heX%R la%@préa‘cpéz@%dpg'lrﬂe éon?vﬂo§|%ﬂc &)ﬂyét)ngre%ﬁ{b@% &fﬁ-ﬁbf@ﬁgn@zz

2,
acid, 3-[(4- cycl ohex enox fonyl]-1 exaf | uor opr opane-1
_sul f onr[ ((: acid d eLtharI)I gs |Rd|cated Igy)a mixture fa!)out 93.9 moie % Z 1,1,1,4,4,4- hexafluorr)o 2-p

,2,2,3, 3- hex afilen@am B4 (hpleen etoyrsllhdvorg\the) grepigmessireouérftioniacgeadti d, 3-[ (4-
cyclohexylph | foni c
acid, 3-] gér%ﬁtg a;nt?m-qe]nﬁé 3 ”Bei %a%e@um%é% F Fﬁ@@#%ﬁ%%ﬁ%& dft%;fﬂnr c acid,
and 2- [(ada rQé??GTZW'PFb‘PtPRjWQW ?‘F@P”‘?LP'C CPMBPEIiANS F59 D9 5 EPerA §ed MAoni ¢
aci dOI Pr e}; er I’p@l(ier[&llﬂ) At 88. 5@ bIE peieét \Zerh- ﬁ@kﬁﬂtt ?msrrdnnaﬂoucteg lrsﬁletpsrceﬁt thg:N (

1, 5-di azabi c n t he nL.c acids
carrphor sul fo%ﬁ%&éiﬁﬁm@f 30 %%%n@é’ﬂ&rﬂ”? Shi ¢ R Ccognpots o?nustbne@%? foni ¢ aci d,
met hane sul fé‘?ﬁ‘@@@?df fromm mwmm@p@t 1&@|(élanctﬁrtrafplf%éwéﬁéffqlifaﬂ@uéﬁ)ﬁf oni ¢
aci d, pent af lpyigpekbaearoul d4anse (%BQdPa);-,Soﬂqe embodiments of azeotropic

,2,2,3,3, 3- he tafltuorog ggqa er-é- ulfonic acid, 1,1,2,2, 3,3,4,4 ,4-
nonaf | uor obutBRESFCrSHPABA 8 T8RP 4, 1,1 , 2,2, 3,3,4,4,5,5,6,6,7,7, 8,8, 8-
hept adecaf | uor ooct ane-1 -sul foMieétropic compositions

1,1,2, 2,3, 3{exattyappr: 3 kmzeetrdpwresgure yi ztrrd PGP | C
acrd,3-[(4-cngmpgﬁ Eghgncxy)suhggyy 1-1, 1mde )3, 3- hexangoropropane-l
-sul fonic a¢id, I331,2, 2,3, 3- hauarluoro-d (pneﬁoxysupTonylbmropanew

-sul foni ¢ acid—3-1{4 e"e'ehexy!phenoxy)su!feny!]
1,1,2,2,3,3-hexaf|uoropropane-l -sul fonic acid, 3-[(2-(adamantan-1

-yl met hoxy) - 1, 1-difl uoro-2-oxoet hanesul fonic acid, and

2- [ (adamant an- 1-yl net hyl )am no] -1 , 1- di% I uor o- 2- oxoet hanesul f oni ¢ aci d.
Preferred sulfonic acid derived additives include salts of TPl (2,4,
5-triphenyl -4,5-di hydro-1 /-/-imdazole) with the follow ng sul fonic acids:
canphorsul foni ¢ aci d, dodecyl -benzenesul fonic acid, and tol uenesul fonic
acrd Preferred sulfonrc acrd derrved addrtrves |nclude salt ofs 2-

o o o r




and toluenesul fonic acid. Preferred sulfonic acid derived additives include
salts of 1,3,4,6,7,8-hexahydro-2Hpyrimdo[l ,2-a]pyrimdine with the

fol |l ow ngweubfm)lmilsmaci ds: canphorsul fonic acid, dodecyl PognsenessdoBoni c
acid, and t gtuene B IUHIb actd—PRreferred—su-forrc—act tder+yed—additi ves

i ncl ude sal tls of ? 8 ,9- hexahydro-16/-/-pyrido[1 | 2-a]pyrim dint6-one
with the foll ow ng sulfonlc aci ds: canphorsul foni c aci d,

dodecyl - benzenesU|Aﬁj9|ﬂd>rféll3ﬁ§kéﬂ>tro§é3ﬂ<efc%b&ﬂi@ﬁéJ&Jn%mlr@ Aedd336R8 484 Efshosul f oni ¢
acid derived addkt met hyl guani di ne

G th the fol IMakARG TP i eraloPSIR SRBbeeliphEHTe iguEateBn
dodecyl - benz epmpaesitiooniSomaembedimens ofcizewves-iikef comipesitaos die[liOS D) TahsrZe
preferred SUlAfdelﬂér%l afbddintleits of §sboags- it \é&ﬁpdsm&hw@hﬁ@ ih§a9é 3DBU ( 1 ,8-

di azabi cycl o[ 5. 4. 0] undec-7-ene) with the follow ng sulfonic acids:
canphorsul foni c aC|d, dodecyl - benzenesul foni ¢ acid, toluenesul fonic acid,
met hane sul foni c acid, trlflunm@mn&namﬁmsméé@mxsmmsld 1, 1,2, 2-

t etrafl uor oet hapesutfonic—acid—1—1
,2,2,3,3,4,4, 4-nonaf | uor obut ane- 1-sul fonic¢ acid,| 1,1 ,2, 2,
3,3,4,4,5,5, 6, 6] CofrpchenNtsd- hept adecaf | uorjopegtgn qm&épéwgﬁy@eq%ﬁ 4 d,

1,1, 2,2, 3, 3-hexafl uoro-3-(piperidin-1- yIsquonyI)propane 1-sul fonic
acid, 3-[(4- cyCIQhexxmpmzﬂemymﬁulfonyl] , 148, , 3- bggghlauor opr opane- 1
-sulfonic acid, 1
,2,2,3,3-hexaf|udﬁﬁ}ﬁﬁ@mh&ﬁmxmﬁulfonyl)propaﬁe-l-sulf9®9@1acid, 3-[(4-
cycl ohexyl phenoxy)sul fonyl]-1 ,1,2,2 ,3, 3-lhexafljuoropropane-1 -sulfonic
acid, and 3-[(2-@éﬂhﬁﬁﬁmaﬁEmawﬂnethoxy)-l , 1-0di f|l uor 09299%6et hanesul foni c
acid. Mre preferred sulfonic acid derived additlives also include salts of
DBN {1, 5- di azabfdyI1BPaz8EOpnhn- 5-ene) wift h2@ he fol | 81W¥E9sul foni ¢ aci ds:

canphorsulfonic-agLd__dgdeg%L;benzenesuLig ni ¢ _agid—toluenesulfoni c acid,
met hane sul f oni ¢ 24 B3P onet hane syl f &% d aC| Se-p1-42

A

,2 2 3,3,4,4,4' ‘I‘rz\nf\;}ll\éngt'h 1 .LQUIIUIIIL, ahéd, .1_ .1_8699 ]
,2,2,3 3,4,4,55% é%%z§ cg heptadecaflu F ogct ane- éu?%onlc acid, 1,1
, 2,2, 3, 3- hexaflugu L gl'hbr\ﬂl” =ytsutfanykjpt Upoul HiFontc

acid, 3-[(4- pycloﬁ§§y38héﬁoxy)sulfonyl] 1 1?%, :%ﬁﬁf uor opr opane-1
-sul foni ¢ aci d, I7,Fol1336mzz/Ethanol 100 79-99/1-21

, 2, 2,3, 3-hexaf | yior o- 3- (phenoxysul f onyl ) prdgpane- 1-sul foni c acid, and 2-

[ (adamant an- 1- yl eeddaydzpmaz/e@incl , 1- di T T uor|o-#poxoet haypegd-2oni ¢ aci d. More
preferred sul fonic acid derived additives |al so ijnclude salts of TPI

(2,4,5-triphenyl Z-FO-13B6chztigitlara 1 / -/ -1 m dgzol4e) w th 13®/f2i | ow ng sul fonic
aci ds: canphorsulfonic acid, dodecyl-benzdnesul flonic acid, and
tol uenesul fonic acid. Mdre preferred sulfonic acid derived additives al so
include a salt of 2-phenyl - 1HpenZALLE2NKE MidSiiddae fol | owi ng sul fonic

aci ds: canmphors ; - id,

t ol uenesul f oni ¢l aci d. Nbre preferred sulfonjc acid d47'f PEGEWRHi tilves al so

i nclude salts of @M g 8- hexahydr o- ZFpr%qudo[l , 2Rajgpyri m di ne with
the foll ow ng sdf onrc aC|ds canphorsulfon aeid, dodecyl - benzenesul f oni c

acid, and tol uengg |1 S%hHiz/Eﬁ‘ra'nHI Moreprefer egobm—m—@gﬁg_d'@—i‘ved
additives also finc e salts of 1,1 ,2,3, 3-pentanet hyl guanidine with the
fol |l ow ng sulfoquoagg I EAB0T SU onlc ac| d,ppdodecyt ghggzgnesut|f oni c
acid, and tol uegnesul fonic acid. [0040] Suit@able exanples of the additive
i nclude, but ar|ez-rot13BenmdzIEehnbio sal ts of DBU (o 94-95/5-6
1, 8-di azabi cycl|o[ 5. 4. 0Jundec-7-ene) with the folljowi ng carboxylid acids:
acetic acid, pr|opFonBssnazitthanblenzoi ¢ aci d, [ olkaic| aci d91-9%/5Bl uor qaceti c
acid, pentafl uoropropanoic acid, and 2-ethy| hexanjoic acid. Additilonal

sui tabl e exanpl e&FPrigBua/Banels of DBN (1 | 548i azabi GPASETY 3. 0]|non- 5- ene)
with the followng carboxylic acids: aceticlacid | propionic acid| benzoic

acid, toluic adi#Forgpgmatwaeletic acid, pentéPIuoropﬂ@ﬁﬁﬁbe acild, and
2-ethy|hexanoic7?ﬁ8g—gfddgﬁpenaL—suLLabLe—e of TP
(2,4,5-tripheny| 4% %mTHlnldazole) W e foﬁ3' H carboxylic

th¥th
acids: acetic a aet s benzoterach d tof €
trifIuoroaceticbz#oagaﬁﬁ%FgFWuoropropan0|c acrg and ?ggqq%% hexanoi ¢ aci d.
Addi ti onal suitabteexanptes—nctude—sattsof 2=phenyt=iHbenzinidazole with

the follow ng carboxylic acids: acetic ggid, propi oni ¢ acid, benzoic acid,
toluic acid, trifluoroacetic acid, pentafluoropropanoic acid, and 2-

et hyl hexanoi c acid. Additional suitable exanples include salts of
2,4,4-trinmethyl- 4,5-di hydro-1 , 3-oxazole with the follow ng carboxylic
acids: acetic acid, propionic acid, benzoic acid, toluic acid,
trlfluoroacetlc aC|d pentafluoropropan0|c aC|d and 2- ethylhexan0|c aci d.
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exanpl es include salts of 1, 3,4,6,7, 8- hexahydro-2H pyrim do[1
,2-a]lpyrimdine with the follow ng carboxylic acids: acetic acid, propionic
aci d, berwoi2e10aaisty toluic acid, trifluoroacetic acid, pemﬂmfz&mmsfom opanoi ¢
acid, and 2-eth T Vs ude salts
of 2,3,4,7,8,9-hexahydr o- - pyrldo[l 2-p] pyrim di n-6-one wth the
fol | owi Ng car boRyERT 3 BEhMRBEL T C aci U, PrPpifi[C aciA.gsFEFZor ¢ jaci d,
toluic acid, trfifluoroacetic acid, pentafluoropropan0|c acid, and
2- et hyl hexanoi c aci d. Addl tional suitable exanples include sal ts of 1, 1

,2,3,3-pentanet h uani di th the faollown arboxylic a acetic
aci d, plroopi oni ¢ g q’@ ﬂ%?%%gé‘?e&'f"efﬂfiﬁlﬁt 2“”5’619’8?'{‘%% au‘”lééoﬁhg)éo gbl ¢ acid,
pent af | uor oprtrdflparngpperadCEhCC&rﬁszF@ﬂth@xranmowoe&eiil@ compgdidhs. Proef er r ed
carboxylic agbgrrﬁiﬁéih¥%tﬁg%létlllw%th‘sWamlrsﬁé 5% ﬁ’ifeth%s‘:rlbjedegove was

di azabi cycl o[ 5. 4 }e | owi n&l car boxyl i c acids:
trifluoroacettt dCe el Zhepve RERNBREAS P! A&V o g?é’Yarsé'Efaé%{?%%txyl ic acid
derived addi tconstmt winperatuncioudeiosabitasy afmpbsitidns, TheSe Bepindnaemistweyé thaani di ne
with the foll é&%é&o%a& mg%lvbﬁorgﬁ& ﬁlfjﬁj cro pgéltﬁ‘bﬂg Qﬁﬁeeééd%sﬂézlhg 'NRTL equation.

pentafluoropropan0|c acl exan0|c acl onal_suitabl e
exanpl es incl ude S&F¥3PopPregIvre Peasyreg VFVISP%W%HWPO&'“S”SdF R diTe Ci'nyVZ FPm dazol e)
with the fol l1e98nng/2caiohox g Bitdluap@pertermiktlingay SaEATH meaz;mm.chlﬁ’luafaﬁsr ed

car boxylic a%‘ra%hggry eergm%ﬂ% %f a%%%ro&% ﬁl{%l Wﬁ!}sli“%ﬁs§ S|ts§ g essentlald of from

2- phenyl - zim zoI e W car
trifluor oacetaP@Utéé@ ghoupttenele fedt! édr“%&?ﬁaﬁu%?ﬁm@@? ?ﬂf’é@"aft‘mp‘tqg\i@s al so

i ncl ude sal t gpalft sznﬁne% brchiBRLIY B trﬁlu&oﬁb;ﬁéﬁd%@aﬁbutﬁtmﬂ'a@owmbS|§ 4
foll owi ng car i Cc.aci rred carboxylic acid

ce Pr ef

der i ved add; 1 gbkch P B8 el i it eirritepr i B es R o 1

, 3-oxazol e vaDrhSISﬁIf@ea‘Semtlaﬂmfrfrgm@@plb@ﬂ)vd dloudi rdele tord-1, Mdr‘b‘&b@qaﬂt@r(a& d.
Preferred carbb@xygﬁocrro%cmuﬂ@tblawa @%ﬂé Gl Nforb 8 8-lifieloP@dBertalt hSou®50.0
1,3,4,6,7, 8- ng dr o- 2H—%§I‘I mdo[1 ,2- a]pyrimdine with the follow ng
carboxylic actdnd #3949 pit §akB2k ¢ aci d Preferred carboxylic acid derived
additives also include salts of 2,3,4,7,8,9-hexahydro-6Hpyrido[ 1

, 2-a] pyri m di n- 6- Gemewimbhdimhets b@mepﬁ@kmgsd@dnber%lbiedin Tablef4. uor oaceti ¢
acid. Prefer rA%el.t.&%r&%ﬂlmeﬁats@ﬁbibod@;sé-we@ora&sih.bhsveﬁé|.§éos.ﬁThtm&bude salts of 1,1

,2,3,3- pentanet hyl guanidine with the follow ng carboxylic acid:
tr| fluoroacetic acid. [0042] More preferred carboxylic acid derived
additives include salts of DB[éb(e 41Az&otddcazli&é)bmlsmd5r6 4. 0] undec-7-ene) with
t he foll ow ng carfpoxyticacids—triftuorpacetic tof Opr opanoi ¢
acid, and 2-ethyllhexanoic acid. Mre preferred car Mg'ﬁ P{éﬁghtg%é derived
addi tives al so i (HAURONENTS of 1, 1 ,2,3,3{ e 1t amet ﬁ?‘l‘@uam dijne with the
foll ow ng car box» rifluo c—aci nentafl uor op+ panoi c

acid, and 2-et hylié%ﬁg?q{“zé@:écc'l\gﬂ vg? er?dd car bB%/gFgaag%l d [deri ved

additives also i \Z%Ejvip"leny |y\,|| -1/-/-
i mdazole) with thewﬁ??&nﬁéﬁgu%%r%k&yl iC acilzg: trif %/;)g 3,%(5‘3e acid. Mre

preferred carbox POGFSL?%ZEIE‘F%CY dogdditTyes @ sp qqmbggbémt s—jof
2- phenyl - 1H benzi m dazol ewi th t he fol | ow ng car boxyl yg.g§6i4d:

trifluoroacetic gG-Eo-1BInezlOFt@ECIED car poxXyhi c| aciihaiardospd addi tives al so
include salts of (2,4,4-trinmethyl-4,5-di hydro-1 |3- oxazgh® W thl the

fol | owi ng car boxyjlz-eoasiahzzioFtddieor0acet [ ¢ aei d] Morz/qrgsfaarr ed| car boxylic
acid derived addiftives also include salts of 92-99/1-8
1, 3, 4, 6, 7, 8- hexahydr ©-13%4pyriOm@dfCh. | 2- a] pyp0 m di nd-2wW13P%ne f o] | owi ng
carboxylic acid: [trifluoroacetic acid Mire preferred-9at-hbxylilc acid
derived additiveq ZaFQd33mer6LP s of 1L, 1802, guani di ne

>(‘D(D

U)J

WththefoIIOWnW | Suitable
exanpl es of the dddi PR A Ot are n@g i of DBU
i f onyl

(1,8-diazabicycloﬁgﬁﬁﬁgkﬁggﬁﬁjfjg§$?—ﬂﬂt tza o
met hanes: tris[ (tlrifludoronethy %sul onyl | nethane,
tris[ (pentaf | uor get-hH13EMzEGYEGIREhane, | 4, 805, 5-t et A&PMAr o- 1
,1,3,3-tetraoxi do=1 , 3- dithiofan- 2=yt trififuorometnyt sutfone, and 4-[ 2-
({bis[(trifluoronethyl)sulfonyl]nmethyl}sulfonyl)-1
,1,2,2-tetrafl uoroethyl]- 2,2,3,3,5,5,6, 6-octafl uoronor phol i ne. Additional
sui tabl e exanpl es include salts of DBN (. 1, 5-diazabicycl o[ 4. 3. 0] non-5-ene)
with the follow ng trissulfonyl nethanes.
tris[(trifluoronethyl)sulfonyl]nethane,
tris[(pentafluoroethyl)sul fonyl]nethane, 4,4,5 5-tetrafluoro-1, 1
,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoronethyl sulfone, and 4-[2-
({bls[(trlfluoronethyl)sulfonyl]nethyl}sulfonyl) 1
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tris[(pentafluoroethyl)sul fonyl]nethane, 4,4,5, 5-tetrafluoro-1 ,1
,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoronethyl sulfone, and 4-[2-
({bi s[ (t rwOl2omwam2rhyl ) sul f onyl ] met hyl }sul fonyl)-1 PCT/US2010/036989

,2-tetrafl uoroethyl]- 2, ZTa%bsj@egw&jeqlkgggne?gowg onor phol i ne. Addi ti onal
abl e exanpl es_include salTs of Z-phenyi-17-/-benzini dazole with the

i
2
sul t
foll owing trissulfonyl nethanes: tr| s[(tri fI uor prreYIelg PRsentagsny|(] met hane,
tris[(pentafluoroptbyPpseNienyl ] met hane, | 47€c5, b-t et r phdgaor o- 1
3

;
3
{

) 11
"
0
r
1

,1,3,3-tetraoxidot1 ,3-dithiolan-2-yl trifluoropethyl sulfone, |and
4-12-({bis[(triflubpFomssértzcutCteawl ] met hyl #sul f onyd-4/94-95 and
,1,2,2-tetrafl uorpethyl]- 2,2, ,3,3,5 5,6, 6-octafl uorof®Bphdl i ne.| Additi onal
sui t abl e exanpl es| ZhOH3demzAIR:E6FCH; 4, 4- 1 r i 28t hyl - £5-F9UPhgnit 0- 1 , 3- oxazol e
with the follow ng_trissulfonyl nmethanes 97-99/1-3

tris[(trifluor orret%\/FP)@é‘Pff'Er‘Rﬁ FFrEE?Hane 0 5-12/88-95 and

tris[(pentafl uoropthyl)sulfon e 4_4 5t et POV g 1| 1
|

, 3, 3-tetraoxi do- 1 Z'§O @?Frﬂ?%qﬁ HC%C{]'FM:L FI 1 et h)ﬁrm%égfé‘ﬂ and 4-[2-

({biS[(trif|U0rO|T ||y|;c yH—1%

,1,2,2-tetrafl uor oetﬁﬁyﬁa?&h}f@ygtgﬁg fl uor5021/79 9galnl ne.| Additi onal
sui tabl e exanpl es[Fppt %@&n?z?’(':l%éCPbH‘ et 1y| 6(5"1 S{di rgyzqy@ o5 and- L f}i azol e with
the follow ng trigsul fonyl nethanes: 89-95/5-15

tris[(trifluoronmefhyD)sebhair.Coethane, 80 5-35/65-95 and
tris[(pentafluorogthyl)sul fonyl]nethane, |4,4,5, 5-tetgsaddsitgo-11, 1
, 3, 3-tetraoxi do- 1| Z-BoeizBormd/GMERIEZH, t r i T | uotoonet hyl5-5180f9%6ed and
4-[2-({bis[(triflyuoronethyl)sulfonyl]nethyl}sul{onyl?5-9/5-25
,1,2,2-tetrafl uor oéiF@y1I3]36méz/(ZzsgCt§CB;5 6, 6- o@0af | uor ol9PP1Y8I i ne.| Additi onal
sui t abl e exanpl es ZJp@LM@@m%%éCQbH% 3,416, 1408~ TexahyQEmg=ga/ =/ -pyrimdo[ 1
,2-alpyrimdine with the following trissulfonyl | nethanes:
tris[(trifluoronethyl)sulfonyl] met hane,

tris[(pentafluor oatmlféls]uhﬁrmj@yle}(mhi@atﬁmat 4-FO-B3bmiaindaidiiumbigCl ;QH)

, 3, 3-tetraoxi (991 a%eotﬁ) (u 5%%)@%{3@] ccyr{lip % !)rfsl %8%8{!&?% Fi]él he ?éfétlt/QO(ﬁatlll@%gth% [ 2-

({bIS[(tI’If|UOI’0rTEt % suf
, 1,2, 2-tet raﬂDI”aEYrFl"a‘éttK‘i/ Tx method @sz'tﬁdﬁb‘we@laéé?%’f IThe (e PsohiR Rrawsuredgddi t i onal

suitabl e ex amrkesi deﬁded@lu&%MaS nm%s@ecBatlbor?stm &Tﬁp@m}wﬂiﬁ Qarrﬁh‘k lﬂb(d’ry do[1

, 2-a] pyrimdin ovmn tr| t ha
t ris[(trifl ugPrBPmquﬁ %eﬁe measvrfment%were hen re uceé fo eq}mlbrlum vapor and liquid

tris[(pentaf Icgmp@épwlh)weﬁ usind thediRAkaguatian. 4, 5, 5-t et raf | uoro-1
, 1, 3, 3-tetraoxi do-The valsor PetdukOhadiurduYbrstid the L:él%délﬁ@rﬁshb(lhewfcélﬁ@rz pod 4-[2-

b s[(trifl |.f.on nme S
({brsL (i) o B A i te g 1 s> s dabe st AR ¢ onal
sui tabl e examwpareszepinpe wde azalroms-lte ccimriosltlﬁn@fz-1p‘eh# Argtekaflugehutinee wi th the

follow ng triagHefany Etﬁﬁ%agﬁd.cétéd §\,[a( Fnrxlufré H%B&H‘B& B¥lolesH! 2.9A%l4 Rt hane,
trls[(pentafluoroethyl tetrafluoro-1

n 5-t

.1, 3, 3-t et r adR¥aipre-2 'QS“ eﬂFt”‘Pﬂ B{%WO'Q /S/I“e‘ﬂ“f""‘qd h%i’dﬂgd*h%'i‘ SRASt REBASHIGRE B
4- [ 2- ({bi s[ ( trairgk lobicnqositidng la) hisltdapeydtymet hyl } sul fonyl )-1 |, 1

,2,2-tetrafl uoroe ’ I I 0044]
Preferred trissul EB% q]ur)ogtr%g%fé@‘ geﬁtlh\%ge&d%lﬁ%t/égéﬁg%g%g%bm atré of DBU (
1, 8- di azabi cyrathsng, fqrrr(ﬁze?f@@@ compeiitipnganging e plauf Bk AgletPeiceRite pRaNY |
net hanes: t ri gptnidid d;dnwnozrebtnsabarazzla‘nemysdn]alar&tthanﬁole Berbarbtocmbbat2o@inhar o-1 , 1

3, 3-tetraoxi gr%en "tin n II \Fv Ir%)o?rrp 22eo trolrr}cI ul (gn%msl Jata%gr“e?a L?réo rodm4 [2-
({bIS[(tI’If|LII)OI‘0rrEteha] é on I cfi tor'on Ibfrl P

, 1, 2, 2- t et r afebes r49eCHy pout 2202°C$n3853 @eﬁsu&ﬁﬁpfaﬁb%ﬁ@mﬁﬁﬁélwmo atmyuef erred
tri S_sul fonyl 2U@F$iaaga§4 ). ¥6fe @rqucﬁmé/rﬁssofékéﬂo‘m@%rhMm&%' dr81isdd iPBMIE 1
, 5-di azabi cy& O] non-5-ene) with the followi ng trissulfonyl nethanes:
tris[(trifludronethyl)sulfonyl]nethane, 4,4,5,5- tetrafluoro-1, 1
,3,3-tetraoxido-1 ,3-dithiolan-2-yl trifl uororret hyl sul fone, and 4-[ 2-
({bis[(trifl uor omet hyl ) sul fonyl ] net hyl } sul fonyl)-1 , 1
,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafl uoronorpholine. Preferred
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include the salt of 1,1 , 2,3, 3- pentarreth%l guanidine with the follow ng
sul fam c acid: cycl ohexyl sul fam ¢ aci d 051] More preferred sulfamc acid
derived additives include salts of DBU ( 1, 8-

di azabi cycl o[ 5. 4. O] undec-7-ene) with the foll ow ng sul fam c aci ds:
cycl ohexyl sul fam c acid, dicyclohexylsulfanc acid, and benzyl sul famc
aci d Nbre preferred sul famic acid derived additives also include salts of

~rs Al




di azabi cycl o[ 4. 3. 0] non-5-ene) with the foll ow ng sulfam c acids:
cycl ohexyl sul fam ¢ acid, dicyclohexylsulfamc acid, and benzyl sul fam c
aci d. Mrwopnsfeiszed sul fami c acid derived additives al goTiusecdwdasoshe sal t
of TPl (2,4, , . A t.h ol | owi ng
sul fam c aci o H%;]%E%Qrﬁg?{étz%sﬂ Féﬁné%:%%@?ﬁ & nggq%ﬁéw ta hne reri%tl es of the
additive i nclptﬂﬁéufe BT therranggst camnesitiens at tisdainpatyfe- pBU (1

, 8-di azabi cycl o[ 5.84sé} mde@sgﬁr@n@ iak beérhmchl@lehm pgomdemgeshdsul f at es:
nethyl hydro dra en sul. f ogen
sul f at e. Addi t| oA %é’ﬁ% %A azeOt%%cc RS BN rﬂ"{abougm%ﬁ%pe RS
1, 5- di azabi cypedw['31 300 mqmsz F@ﬁé§6mztalﬁd frore abelt BB RiMete neyesnogebousd4-Pat es:
met hyl hydr ogeie @meham@:o ﬁ’ft%ﬂfB' (whn)il@foﬂﬂ@fbo&% & eanﬁ)os.m bBRRZtla hydr ogen

sul fate. Addltlon | e ats of

St e phenyl - st i e abety S Radn 0 B e ole stiram Ryt Bgen

sul f at es met lyia (h§ ) geabogi4Paie (2406 &Ry Seyereohedimsuth Peetzeotrapied benzyl
hydrogen sul fgtgositBAdht i8h TaMk iabl e exanpl es include salts of

2- phenyl - 1Hbenzi m dazole wth the foll ow ng hydr ogen sul fates: nethyl
hydrogen sul fate, phenyl hydr@@ﬁ%@!@%ﬁg@—%@@@g&yl hydr ogen sul f at e.
Addi ti onal suilt ablreeatipipl e AzeetrapibePrreslites| 0fz-R)-4336nize | Net hyBFA@, 5- di hydr o- 1
, 3-0xazol e wi t/h Telmeerbokd (60 ng hydkmgen sul f at esmole@t)hyl hydi28gedm sl f at e,
phenyl hydrogen sulfate, and benzyl hydrogen sulfate. Addi {headl) suitable
exanpl es incl ude sal®$ of 2-| net hylB-%, 5-dihydro-%#.7 3-t hi pzol¥-%i t h| t he

fol | om ng hydriogen sylof at es:| met hyjz ydr ogen suldsay €, phENyizgydrogen

sul fate, and benzyl hydrogen sulfate Additional suitable exanples! i ncl ude
salts of 1,3,4, 6,7, 8-hexahydro-2Hpyrimdo[ 1 ,2-a]pyrimdine with the

f ol | owi ng hydr ogemdsitibriatiy, @seotrome-ikg [comyabitio gedonainifged-EQ- 1p%teny landh HEFOgen
sulfate, and 1hgpgyhy %9&6@@@}0 %}ﬁ*&eot&g'lltﬁ SHhidos &Hste%pﬂa%tﬁlé%%trgélc' ncl ude

salts of 2,3,14, exah - pyri yrimdin-6-one with the
foll ow ng hy&P@@‘égH'o%lsP%ég‘bo%?rﬂ?Pf HKGABE C§G‘Ip9%tt°@s arsHietss in Tpigr! égen

sul f at e, and Aaeinanal ehiydhagerof stdotragedlike Ackdpdsitionsdre Sdtéd ialThige exanpl es i ncl ude
salts of 1, 1 ,2,3,3-pentanethylguanidine with the follow ng hydrogen

sul fates: net hyl hydrogen sulfate phenyl _hydrogen sul fate, and benzyl

hydr ogen sul fate. [0053] PreT gl APSOlPRRyEE campbgsiioBs deri ved additi ves

i nclude salts of[ DBU %) —diazabi cyclo[5.J4. 0Jungec- /-ene) witn the

fol | owi ng hydr ogen®¥h F‘E’t\'?é%: met hyl hydr ogen T$#f at é/'o'edprﬁﬁceﬂf?@ﬁyl hydr ogen
sul fate. Preferred hydrogen sulfate derived additives @&asgei ncl yde salts of
DBN (1 ,5-di azapteyetof4-3—binen—S—ene)wthjjherfologpngyhydrogen

sul fates: net hyl Zﬁ@ﬂ@g@mzzzﬂiﬁﬁtht@%fphenyl rydr5gge1 sul?%te and |benzyl
hydrogen sul fater—Preferred h urogen sul fatje ggri yed adgyfeyes gl so include
salts of TPl (2,K&E0t1eBemeEmRrU1235¢Bhydro-1 /-/-i i dazole) with |the

foll owi ng hydrogen_sulfates net hydrogen suypf ate, apgb/pbenyl |hydr ogen
sul fate. Pref erre%f':ﬂﬁais%@?ﬂ"afﬂ ?Zé?’g Bderived additives also include salts
ofl, 1 ,2,3,3-pe th the fal ow ng hyur-egen sul fates:

met hyl hydr ogen S%Fgglt"gé/%%g%&lﬁews fﬁﬂydroqer sul fate. [0054] Morg preferred
hydr ogen sul f at e deni ncl ude |salk0s of DBLPY1-29
"B di azabi cycl of £ 400 i SR N ul f at es:

met hyl hydrogen szlkbaqt3g6mzazmj3,:@3%g;(f5hydrogen 40l fate. MY Erefqrred
hydrogen sul f at e_derived additives also inaglude salts of DBN (1

, 5-di azabi cycl o[ Uz_BoOkBER-B+eFae)238ksh t he flol BBwi hg hyd@¥G&h sullf at es:

met hyl hydr ogen suHate—anrd—phenyH—hydrogen—spytiate '\'hgm prefgrred

hydr ogen sul fate zieon\ze&tlnad{ﬁFtd-msXmI so i nql uég t he sald{/g? TPl

(2, 4,5-tri phenyl —45—¢h hydl o=—t—1—1—t+mdazol c},]d78i_[—| ‘ hydrogen
sul fate: met hyl h&ﬂ@d@é@m@tﬂB‘F@b’Z%{fBOSS] The concentration of tHe salt in
the photoresi st composttionm may Tange fromabpgt 0 0% ¢gHrgpout |5 wt % of

t he non sol vent 5r1§?\6f@?2/*19('f@ W@Efgrem st |conposition. A prefer|red
concentration of IS Trom about 0. U2Z%400 aboutq-gh/hfg of t|he

non- sol vent portl%ﬁo 1@?%’"&%’(%@??& conposition. A nore prefdrred
concentration of 11351(% ”‘B?ﬁf 1cj)#éafpout 0. 03%4doo about1-@/0% of tlhe

non- sol vent porti RO B GE ¥Pst conposition. A nost prefdrred
concentration of the salt is fromabout 0.05%to about 1.25% of the

non-sol vent portion of the photoresist ignposition. [ 0056] In one

enbodi ment, the ionic non-photosensitive®additive in the photoresist
conposition is a conpound of Structure 10 (B+Ao) wherein the acid generated

upon photoactivation and AO H+ differ in pKa values by at |east about O0.5.
Advant ages seen with the conbination include inprovenents in profile,




depth of focus, exposure latitude, particularly on reflective surfaces,
which mnimzes the necessity for enploying an antireflective | ayer.

Pr ef err edweabto/aai2rons for this enbodi ment are inm ni um eariusasione®8d t i ng
fromneutralization of a strong base. Exanples of such strong bases
include, but are not Iimted to DBU and DBN Exanpl es of the acid

conbi nations for A0 H+ and t HeRlpAGARANDRE DBROSItBN are not linmted to
tris sulfonyl nmefhides W ih suITonlc acl ds arg,d bl ssul Tonylimdes with

sul fonic acids. [8O87PNSNT8ne enbodi ment, thEChas| cMPY FEpRBPIDS |t he
(optional) quencher in the photoresist conposition andRahge conj uigat e base
of the salt cati gmused—toformthe—+mniom a_g’b_t_d‘i_f_f_Wb_“aJ ues by at
| east about 0.5. | Fé&- t&Sﬁ'ﬂj?Zﬁ*&lﬁff@ﬁZ?@kaquenchPr and salt can be enpl oyed to
fine tune the diffusivity hotogener ated aypg ot her =1 artiicularly in
the | ower exposu Ef%?@ﬁ@zzé'ﬁ%%’ré@%ﬁ@ edges | of mf)eatur 629%5??5%”0 e line edge
roughness. [0058] _Conbinati ons of uencher andosalt 1 B-osfpash the quencher
is a strong base ane- 13ﬁ§m%'ﬂ?'i%é% fl?ase of [the salt cation is a|weaker base
or in which the g cl ase and tle conj ugass-&ci d of the salt
cation is a stro%%& %gémZZ'F'%Fd\pﬁeﬁ e'lr%r ed. Exanpl es| such conbi nations

i ncl ude, but are E% Hﬁpngquq?fé)_qzéggﬁg with the2BN sal 5-9f5-% sul fonic acid
(e.g. p-toluene sulfonic aci with the TPl salt of a sulfonic

acid (e.g. p-tol lene.sibienisrasbmdkm [ 0059] |# one enBF&¥nt, fhe ionic
non- phot osensi ti Le_ade_LuLe_l_n_Lhe_phgi_gLeaust_aangsl_LLan_Ls_a( conmpound of

Structure lo (B+AQ-Fo-memimegrasemxtehe shel f P4 f e of Pe(%3% rising
easi | y hydr ol ysable—+unrettonal—groups—f00660}1At—-S r(i"%" 595.m | eic
pol ymers are senuZ{F’OABBBmziMB@ME&BaﬁByzed h/dr%q ysji s |r§ § esence|of trace

amount of H20 i nrthe—fornmutation—resuttingri IIIOH[JCIII ||g5gg|5/5|_%i eicjanhydri de
ring and gener at éﬁCbT33§lZZﬂd&EﬁP1%33(<f@al eic)|acid. |Lactone groups|can al so
ring open to car tate gro The T ncreasesgl [car bgxgisds acl ¢ bounded to
the polyner in thé Fyﬁbﬁ?ﬁ'lné%/"*%ér)pélmf@g the {ime of| storage has a|negative

i npact on functi )nal rformance_of _the resismp The sBigsis. g phot ospeed,
footing, roundi ng%of" %ES'F‘FZ}/'EEFO E%?to’f@ase of [resol ution, exposure|latitude
and increased uney t hi Ss are|caomlsoonl y obosnvesd | ssues. [ 0061]
The i m nium salt am%gm%ﬁ%’gﬁ%% e phot or esi SL as an acid

di ffusioncontrol agent, yet not catalyze the hydrolysis of the anhydride or

| actone groups inthg f&fﬁhlﬂ?&fgh ekPBRhts kfat ZFOP386@ES £ i adelfe | M Ni um sal t
enpl oyed in photore3| st. formul ati ons cont ai ni ng resins with anhl}/drl de

groups or | adtidCShgeaaaredlt drePtirsy &P BetPTats GV a iy Rht is, in
general , not tigs bioarg pain tedTxinetiel fdesdribet dbpve eanusedt Ties tprabdbedltiiepgesgureup on
the pol yner Ma P'?xé(ﬂlof"& SVIEIV%{IEM@@& mgésu%dsa??aﬂlalﬁytemgﬁmlfgﬁ/aﬂéus%%R/ aci ds

are carboxylic acids an weaker sulfonic acids such

canphor sul f ofPEPESHES- TP‘FS@f”éﬁaP'éfamP’Fﬁ Wegiedpqucediojcgpdbrymeappae ighd weaker
bases such a$orhpd)s|ﬂbﬁs‘lyi|themeﬂlaﬂlﬁd tBe NRPL pquati®063] | f a quencher is al so used
in the photoresisty, bérpohﬁre dJu?J i Js‘ﬁ%dR/Qr%Es &Q‘éorﬂ%%ﬂ%% th%%&célﬁ' f'ii Irﬁe' y weak

base. [0064] The reS| resent 1 nvention

poor |y al kal i13&@nzametnybacetgikmpxiurg 'ﬁ§'@ﬂ“@b’l‘ BIGo Privftigh ibsiies @Pﬁ@ca&h@e or m)r e

]lgl ocked ( Imals k&ﬁnl)atlcﬁ\ﬂ dkatdotrsst- b bémgdsme?sgdoﬁaﬂﬁmg E@eféhﬁial@ Qﬂ‘gi-nf ap6Et Oo@u@s) . The
unct|0na|ty 1N t he a | I n J’OUpSIS

Loe somal 1 Yo oA 200 R8T Rioto Loucrbnd 15 shat B B pal ik O0PS | 0

al kali sol ubmtqtrwi argta(gerqt@pom@wr@ad@a@ut Repsiad By k). FAG k@dlso itustrates €. Sui t abl e

al kal i sol ubi Hpmcélg e O RSior &%Eé’cgf%pe-métcoﬁﬁ’b@sltﬁﬂ& cédsmlﬂgeégsér@ally%fr&ﬁ)xyl ic

aci ds, sulfon iC cohol s

hydr oxymet hyla})?ﬁtgg b&ﬁ@%‘i“’l'%ﬁf@ qéd“'t BPWORs2 B‘l‘% é%@%ﬂ OUtZdP hoxyl and
sul fam do gr etps 1ar|ro® Fo umetthybacethéesat rabdae 60.0 C IS NBUERT psAPT3 kF2Q06/ 01 10677.
Exanpl es of ”D“O”%roln% e%b&.%eﬁt%ﬁa%&}o’fsg m?’é é%%bm@d?&%\@ |EteH‘RﬂPJEﬁer1 C units after

debl ocki ng i ncl ud but are not limted wherein IS I ndependently a
hydr ogen atorﬁdd'éi"@%‘i"@d@l'q@ﬂﬁlo‘c@%etﬁ?ﬁﬁoe Itse C%‘“@f'“@? %%P&ft?qjﬁﬂ-??i%lﬂ%d al kyl group;
R32 , R33 and R34 are independently a hydrogen atomor a CrC 6 al kyl group,
or a &C 3 perfluorinated al kyl group. Exanples ofpreferred R3 1 groups

i nclude, but are not limted to, hydrogen, nethyl or trifluoronmethyl. The
preferred exanpl es of R32, R33 and R34 include, but are not limted to
hydr ogen, nethyl, ethyl, propyl, triflu§ronethyl or cycl ohexyl. [0065] Any
nunber of acid-sensitive protecting groups, known to those skilled in the
art, may be enployed. Preferred acid-sensitive protecting groups include
tertiary al kyl groups, a-al koxy al kyl groups, arylisopropyl and alicyclic
substituted




i sopropyl groups. Specific acid-sensitive protecting groups include, but
are not limted to, t-butyl, 1,1-dinethylpropyl, 1-nethyl-1 -cyclohexyl,

2- i sopr opyb-22ry/ademant yl , tetrahydropyran-2-yl, methoxy PogEtusgd10/084989xy
ethyl and the like. Exanples9f,sKitabbs ReQskedighkal i sol ubilizing groups
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abrasi ve agents, |and di spl acenent drying
replacements for|chgponersati| e conpounds, T peny| i ndusgddges have turned to
t he use of hydrofl uorocarbons (HFCs). Thel HFCs do not contribute to the
destruction of s{r#EmsyEbRLl/GcBA@O&atebUt af e -0f cloncernzdueoto their
contribution to thexgreenhouse—effeet——t—=e rey—ephtrput o gl obal
warmng. As a r e$ GO BPOPRE T 85 ¥ but | on 12° gl bbal WAPY hg. the HFCs have
conme under scr ut i BFO-t¥dmetieethylacelatspr ead| us€ may al sb5B&9%%inited in the
future. Thus, theTEd FBmPERBNYIBtetk@TPOST [T ONS tiTat 50388 afgont 11 bute to

t he destruction of stratospheric ozone and ajgso have d5099,g50bal | war m ng
potential s ( GAPs] z-FGeT338miz/yEyIatétser ool ef 1 NS, such 5a891-95 and
1,1,1,4,4, 4- hexall uoro- 2- but ene (CF3CH=CHCF &, HC- 133&n¥575-6 FO 1]
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conpositions consisting essentially of Z-FO 1336nzz and ethanol at a
tenperature of about 50.0 0OC. FIG 2 - FIG 2 is a graphical representation
of azeot rewpeosloldes2conposi tions consi sting essentially ofPCZTARD1083@8’¥YZz and
2-chloro-3, 3’c§m% slltlli)h%'mmgs%rn?é%gmgmgﬁts @eﬁe‘?ﬁ&%cﬁfcé‘é{%e‘aﬂunﬁmﬁﬂfapg&n&’n%% FIG 3 -
FIG 3 is a graphical representation of an azeotrope and azeotrope-|ike
conposi ti ons CEOPItSns 'ﬁ@%@&éﬁ’ﬂg the NRTbPAURliED- 1336nzz and net hanol at a

t ferrper ature of abaut vafdr Predure rﬁéfureé versfd e cémpaBitiansgh &RIFTR @kl fb.e:pF@selnt at :c on
of an azeotr zeotro | ke .C i,tio onsi s e tially o
Z-FO 1336nzzq§%%nzép ig}i”e m%‘“EF '%S'?Wg SaChP s "n‘i"aqese%?p 'Cam{‘e§r'{‘a '0”84r ature
of about 40. GZEWOPEIiE,coBpOSitENETONsisiing egsentiallytef rem ab@bﬂ@s@ﬂv@t&mﬂ*ﬁ %fZ an
azeotrope and,2Z£ouheRAubbODUEABBASIdM BBkt 9PR2LS 7N ehoRSS 8RdtbrRl dt bt

Z- FO 1336nez d_.2- ifluoropropene at a tenperature of about
29.6 OC. FI G58@ Ca?‘? rrg ?%S'da(%%;(é hi cal representation of azeotrope-Iike

conposi ti ons consiSsmergbedisents pledzkgtrope-lie EOPESBBRRE lited imBbleyl7. acetate at a
tenperature QhqRRMmeRinnfor afdoffopeliike cbhfBsitiénd éeﬁst&flﬁﬁgﬁlg% representation
of azeotrope-like conmpositions consisting essentially of Z-FO 1 336nzz and
acetone at a tenperature of about 50.0 0OC. FIG 8 - FIG 8 is a graphical
representation of an azeotr ofeblandAzstoba-ike eeipdstiosONMposi ti ons consi sting
essentially of Z-F61336hez—and—chtorofprmattatemerature—of about 60.0
OC.FIG 9 - FIG 9GAVRONENShi cal represet(@@)i pn Wbledireantegs r ope and
azeotrope-1li ke conpositions consisting essentially ofqa,ﬁeFO 133pnezz and

n- hexane at a tenperature of about 60.0 0C_FI G 10 - s a

gr aphi cal representzto-osseaizzazssier ope- | i ke"tpomoom t 1-44{86- 8%n3| sting
essentially of Z- FO1336rrz—and—t-—echloere 33 3t+ri+H uoroprepene at a

tenperature of abouFQ@433Bn2gacdBrEAl LED DESL | PT1 ON b‘llmﬁgg I NVENTI ON | n many

applications, the useof—apture—singtre—c mpgnent—ot _Wﬁ“ﬂpi c or
azeotrope-li ke m xtZfr@133mdeetaterisl e. For | exanpl e, \A}1en a Dbl owi hg agent
conposi tion (al so[kKMmown _as foarm expansi OT 3gents or {fpgpEXpansi on
conpositions) is r@tF%1§ﬁ§f’BZ/§?erﬁ‘§19e conpophent of an azeotropic pr

azeotrope-|like m Xt he conposition fayochange dpfydgo1 ts ppplication
in the foamform r&":pcr)'&‘n@g? a change| i n copposition could detrinmentally
af fect processi ng |ar C(B: ggerto erformapceoi n| t he appri-e@ati on, Al so, in
refrigeration appllicati ons fefrigerant is often |ost during| operation

t hrough | eaks in st}qi-cé] | gacég%e connect ifdns| sol td%/é%99 oi nt s and broken
lines. In additior e refrigerant may pe released to the atnpsphere

during mai nt enance AtQeeduSacher ef ri gef at®lon| equi pAEAI9 1 the

refrigerant is not t or an n?@&LL&ﬁgc_cm

azeotrope-|li ke conrosh-tsishzzbtstoreef ri ger anﬂOQ:O”rpom 1PYRT y change when

| eaked or di schar ged—teo—the-atrespherefromther bf{' gera-HeRr—equi pnent .
The change in refrlzgma’sﬂszzyametl on nay %10;1 et he ?%ﬂ P%er ant to becone
fl ammabl e or to have poot ICIIIQCI att+on Francey ﬁgg,ygdlllg Y, there is
a need for using 4 lie'fﬁﬁmzl@tﬁet(aEeotrope ?( ﬂxtures I n these and ot her
applications, for exanpte azeotTopiC Or azeotrope-tiKe M Xtures contai ning
Z-1 ,1,1,4,4, 4-hexafl uoro-2-hut ene éZ CF3C:H=CHCF 3, Z-FO 1336nez, Z-FC
1336nzz, Z-HFO 1336nzz). Bef —é@@ﬁ?ﬁ—?—%f enmbodi ments descri bed

bel ow, some terns I d or clarifile Q- i|lst as one of
two configu ratiop {)ﬁf@ﬁl&‘gﬁlg Eor Z FOQ wcflgg(in'%?eg?rcﬁ%%%m%@%i n refers to
the isomers, Z- FCL}_gég@%én%acgtoﬁeO 1336ngz,-48s |wel | &44/8695 conbifnati ons or
m xtures of such used herein, thelterns "conprises,|"

"conprising," "inc} @@egagngld&gﬂop;gl ng, " 'hag9" |"havi#d#8&P5 any at her
vari ati on ther eof are i ntended to cover a non-exclusive inclusion. For

exanmpl e, a procesbz-roelbedzRebhs! €, or |apPar gt us tHA¥8E8prises a |ist of
el ements i s not npeessar-tyt+mtedto—oantythose e Nrngn.“ but—{may i ncl ude
ot her el enments nol Z€Rpr386&stackiosd ed or inh%(}ent to ¥0¢ '?)?ocess, met hod,
article, or apparptaus—Further—tuntess exXPEESS Hy otgzﬁ%gé‘; the-{contrary,
"or" refers to an Zﬁ@k‘l}%ma/awetoamd not tijo an gxclusive or. For |exanple, a
condition A or B satTsfred by any ong ofythe folioywsigs A T3 true (or
present) and B is ?ﬁps1@3@@¥2/%9&0”$)resent), Ais false (or not prlesent) and B
is true (or present), and bofth A and B are true (or present). Al so, use of
"a" or "an" are enployed to describe elfgents and conponents
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descri bed herein. This is done nerely for conveni ence and to give a general
sense of the scope of the invention. This description should be read to

i ncl ude owme 2010/1&1152I7east one and the si ngul ar also i ncI uees/ush@opbassal
unless it is obvi pus—that—+t—+sneant ULIICBdVI Se- UII5 5. hse defi ned,
all technical and étEDe1r3f36rﬁIZéaCE@n¢rs used (herei n have Eﬁe Sanme ngani ng as
commonl y under st opd one Of ordimary SKigd [T tiesgf kg8 Wi gh this

i nventi on bel ongs Z}ipﬂr@é%%ﬂ%elor\%ds and |materilals simlar or equivalent to
those described hgerein can be used in the gppadii Ce &ByELesI Ng Of
enbodi ments of th ZEPe@éﬂ"f‘zzfar?@t@H?i on, suitable methods and matgrials are
descri bed bel ow. A% Op@% tltons pat ent +@ppl|i cat | Bags51-pat ent §, and ot her
ref erences menti oh&d 8?ncorporated by reference in their
entirety, unless azj%qtsbng% RBASsage ig cidbed. In TEH8-8F confllict, the
present specifica PhcTUdl ng definitlions, wWwll control. Infaddition,
the materials, nethods, and exarrpl es are illustrative only and not intended
to be limting. Z1t5@sm§'ﬂ¥6ugh%x@brlkﬂﬁﬁéﬁha¢mémzzaé?ﬂ chibfofdhepaciat i on

thod has b di scl U S, t
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azeotrope-| i Iﬁ&xearm%vm @memela&r&gatéﬁ@aanlmzure #onvaﬁfan@b.ﬁa?podl m%'nt s of
this invention, ﬁ{q%% sition consists es

, 4, 4, 4- hexaf |°B'8P‘%?'“?”% dneagamens ware e ‘{t"?@}‘ﬁ%t“@d’ag’?’z?ﬁ? ‘H’éd gr oup
conS| st i ng ofcompdsitiond in tHR-aehLongth@ NBTBequaitiéd. uor opr opene, net hanol, E-1
,1,1,4,4,5,5,5 oehafls Pf)rgf,ﬂ%reorﬁ sggg’veghexgwn&)sﬁor% ih fHefFJTSJQ&PfB.f?Pé“e

nmet hyl acetate, acetone oroform ane an

1-chioro-3, 3 1§3§"?424’°P'8@F%rﬁﬁb’6'éfﬁé”hﬁﬂ%mé:'% & uhigh HusipsssmPhicdlyfiesent in an
ef fective amsmbtidn®f bosrBoRGpiGEPOSIOPES Zi1ke1,c0AtNeRaAlOOR-Mitdnd ahtie Z- 1,1, 1
o XAl gl fird PR as [ cSONEy SHRARLIERLR 185 i & SAuaUA LN the
corrp05| tion cConsists essentrall f

, 4, 4, 4- hexaf Ihegflgoro-2Hhytesp and %ﬂme'ﬁ)% @@fﬁiﬂbhﬁé’mg theehighestgriessyrigverilee gr oup
consi st | ng ofrar@gbagm{pos.mlaaﬂngltem@a&wa 1 4 4 5,5, 5-octaf | uoro- 2- pent ene,

2-b 3,3,3 trifl hi wh d
component 1+ pr e AT ROBNET Nl vkt % Retl d<rale BT Boalerdsi o =

conbi nati on mfpw@fqrméormazeotromc CQmp%ItmnwarmwgafrdrmmtT&1 ale @awent thabogire

embodi ments @f. 8tnkH|e$péréb\ﬁ€Z¢b0|%36r¥1ﬂean9@rHHQa'B@JItzo gSndid Mbﬂl to@B&Lt bPengONpPosi ti on
consi sts essenti aI ? %% ré FO 1336nrz and q(“ %) et hanol ; vvhere# n the

et hanol is pP&‘é‘%’Ht E‘Poé'ﬁ WhighJasm JAEOUGR femPeYtiqng PAIng At aieé‘botefaé‘ﬁ%

azeot r ope- | i lagouti40t“Griealwiut 10ZCREOd 2836rEtre df fromabeut Ortiysdi(2 hPs) tohbduhi s

| nvention, thes GOIPARPRSa)] Sos € rm)&frﬁ)en%&’ag‘eot%&bt&n%smm gg?@gedawag@e
conposition consists essentl a (a 1336nrz an

chl oro- 3, 3, B-Prlfluoropropene wherein the 2-chloro-3,3,3-trifluoropropene
is present in an effective angubk 19<Azédnrroﬁbac15\n@aamsr ope i ke mxture wth

Z- FO- 1336nez. Im—s otire v |c ORNONED: i S
met hanol and the Eﬁ%&%ﬁ t>¢ on Aktegtr?;b;ﬁ?éés'ﬁree ?#ﬁ]ggwfﬁz ZC‘;E??@ 6hzz and

(b) met hanol ; vv'ngr €T30 gt le n thamnot 475 presemnt I[B4dfl eff e tT v grount to
form an azeotrnnlr ar a7pnfrnpp like mxture with Z-FEQ 1R336nvz_ 1l n| sone
enbodi nent s of| thi s 8@venti dn, thé*G@orrponeT;]t is 3 1,14, 4% 5 5

oct af | uor o- 2- pentene and the corrp05| tion consists essentially of (a)

Z- FO- 1336nzz and (,% 1.1.4. 4 ctaf | uor o (¥\/nerei n the
A s L E%OFrSp%'ike sanpafien S TR g act i ve amount

to form an azélemoprln@y@boézéwvﬁd)pfélwﬁk@trﬁwgthk@p@“msttlhnszemwg%nzz. I n some
embodi ments @bediidpis cd)d%fﬁ&rﬁso@@mé Qrﬁb&‘ﬂfﬂ?@d’@@&edtr@p@nk@rc@ sitioRs &z listed in

trifluoroprope Osi NS s essentia f

7" FO 13300 5 208 2 by OB e Pr e SpPapane: Saidrend Pha

2- brono- 3, 3, 3- trlfluoropropene is present in an effective anount to form an
azeotropi c or azeotrope-|ike 14b¥byaSeotbbdlikéchi (;s;?t,%ﬁgzz I n some enbodi nents

of this inventipn,the conponent 1 s pethyl ace e _and the rnnhn¢|t|on

consi sts essent aIIy of (a) Z-FO 1336nez| ald Q)b) meMalpiPestEaiegt e: |wher ei n
the nethyl acetpte is pt@EPONENTS an ef fective anpunt t ®ahgg m an
azeotrope-|i ke mxture—wth—2ZFO-1336nez—tn——sone—enboditents—of—"this

i nvention, the conmponent is acetone and_ {he conposition consists
essentially of (a) Z-FO 1336nzz and (b)1 cetone; wherein the acetone is
present in an effective anount to forman azeotrope-like mxture with Z-FO
1336nzz.




In sone enbodi nents of this invention, the conponent is chloroformand the
conposition consists essentially of (a) Z-FO 1336nzz and (b) chloroform
wher ei n twe 2oti@rz2ior m i s present in an effecti ve anounu)ctrmsfzmme)m
azeotropi c or atngb. HEmiﬁ/dhE)rdfb cture—wi-th Z:ZE)G .Loouur_,ﬂr 99/']'28\“”: enbodi nent s
of this inventi e _conponent is n-hexane and|the conposition|consists
essentially of é—fOZ‘-3I3®1423{’slm<zfmand (b) n-heXane] whef&P¥1€Re nhexane is

present in an efrEeli34em P Bior0 [ OT M an aZgol r ppi C ef-g@zeot rope- | i ke
mxture with Z-FQ-1336nrz_ | n sone enbod{nents of this fnvention| the

conmponent i s 1- chTF&FGSENE/eBlorqioy | yor opr pperf@ anf t he’¥BWpA%i ti on consi sts
essentially of &FOZBE@]Z’lZ&'hﬁjﬂmmand (b) - ahblorp-3, 36899181 uor gpr opene;
wherein the 1-chbetro tor-opropene s —present @g—e{—f—ecti ve
anount to form %‘nggg rﬁ%)zgceh}olrdf r@ m xturel w t691 Z-FO 135763%!9"% fif ective
amount i s neant | &rOat#86mez/chigiferm, when cprbidfed |vith §6-8¥- 31336rm z, results

in the formati ofzgh: @@6,{4}2@@,{0&&&}“0 Or azeptroge-1| Ke nm@g;qW
definition inclpydes the anmpunts of each tonpgnen which ampunts!may vary

depending on th Zﬁpeg’gﬁff‘%z/@?b‘?f‘?r@d to the co%)osi Li on @%9?/6% as t/he

azeotropic or azmmpaﬂizvdhe)raf@mpom tions coti nue toemed/suoat the
di fferent pressuress—but—wthposstble—di-fiferent—botrtngpotnts— Therefore,
ef fective anmount includes the amobunts, such as nay be expressed in weight
or nol e percent ages, of eachTﬁHﬁﬁﬂwﬁmmBﬁ-"kﬁWﬁmmﬁ&i tions of theinstant

i nvention whi ch[form azeotropi C or azeof FOPE) [T Kfol& PEREtAJe Ftinge a1
t enperat ures or pressurg) than as| descrilbed herein. As recognized in
the art, an azeptropic @4?83 on is an admi Xture of two or noré different
conmponent s whi chZ-F@hts36mee/dhicgeiorth f or m unde40 a |gi ven T®Egs26 e, w ||l boil at
a substantial | yrooesta@ph 2 aimssat ure, whichy tenperatyrgs g%y be i gher or

| ower than the hoiling tenperatures of ffhe 1ndividual connonents and whi ch
will provide a VE&P&1BBRFsdIaefom essentj al Py ildent i cAr9%%2% he oveéral |

l'i quid conposit zrwmﬁemmmﬁofam ing (Seep €./, M7ot95/merty and M F.
|VB_| one, Concept st i at Hop—Svstle ens- MeGraw-Hi (I‘IQW Yor k) ,

2001 , 185-186, %’5;? %@TZZ/CKE‘)&@?W ngl y, t hé¥esdent i al X PRt es of |an

azeotropic conp JziFn-tﬁ?.szécmdnraOmat a g| versOpr gssur e, 67t95¢5- 3ﬁ)| I | ng|poi nt of

the |iquid conpgsi nd—that—tdre—conposti tthe—vyapor above
the boiling co 2 FU Hggh]lzzs/drftlads%&sfbelrﬁfl ally thagt0 of| the o%ger aﬁ?’ boilimg liquid

conposition (i. =Z F%b”>3f3f|“é?é‘tﬁ|%?f%[m on of thd0&orponent®-Bf5-3he |i qui d

conposition tak 33 FIo- 8836 thzz/dMordfémAl SO recogm zed in (g5 % t hat hoth the
boili ng p0| nt an the weight nercent ::nn omponent of th

azeotropi c conp 3’3|th Bie ’Hﬁ@"h@ﬁ ?fa‘e when Tthg“%lzealt'raalqo %%%%m tiof is

subjected to boiling at different pressures. Thus, an azeotropic

conposition may b f t hip that exists
anong the co oneﬁt@%ééda?ﬂw&gp E%é?&ef-?%éﬁa?g ngga?rﬁ%){rﬂd%rﬂaegg%s of the

conponent s ofCHleHEeahto:Cekbetm arepirmc %é?%ﬁ?eaﬁ‘é@@f’o%ﬁ% oPFERBAt of the
conposi ti on chaeRMetbiatIRdofltyis Bindry mdtr{@mﬂxlmoﬁ@bm.b@d alvepeciset eThedr essur e.

For the purpg 5a8%ouh£'br%séufle"§gtﬁ&@e|l &R %e\%um%%s e‘§ ur&?%%t r{ton o oonst

conposi tion t & "an ‘azeotropi c conp (1.¢€ const ant
boi | i ng char &Mrerqtyre s yarus hingrg GRrBPRS{iORRRtThess mqaa'dfﬁmem&wereﬂp?@ﬁe%@ed fong or

evapor ati on) .eqllrm.am vapi#ahd fhuRdohipbgtions iraNaRNuahi MR NRTheqvaper and |iquid

it t 1o .a mpi l'i gi bl
coroee TS L PRl SRR e S cBPiph® AR BRSPS
whi ch dur i ng 1B¥inhzzinheganegnigiperiastioon in klaed, wasb illustreties| draphicellyderdousation ons

change to a SphSiRBHIR co%%tﬁfa ofé\qGﬁ',1t,4,@,ﬁl-%ia\f’luor§é%¥e599ﬁ‘dr|1 hé@én&é’trﬁ@(bs' tions
exhi bit dew pQint pressure and S{DO i nt pressyre W th rtually no

pressure differ@iiqgied bYﬁé‘E'XtFr§°f%b°§5§/4 RaE %t ke bi ﬁ’f‘é‘r'@ﬁ%@oror? RYRNedew poi nt
pressur e and abdb®ll exofeCh nthegame higvingethahigbest)pressurd @epibe stnge ef aapbsitfas at smal |
val ue. In thiysg s Eb@\ég'gué)n conpositions with a difference in dew point
pressure and bubbl e point pressure of |ess than or e%ual to 5 percent
(based upon the bE3BIEPEBIES PGS s PPY @lsHled itk 00! HOMEARBY ope- | i ke.
I't is recogningetheifdimtadédrobicebidpdshiats rahghy fidneatioat &t 2 mele poilcadtitd adoyt a6f0 a
system approgghes, &0y thI%B ta%{ﬂrbr% aggqt 1{3‘%%0 efrc%{‘i‘ QB0 RR 0ELL ropi ¢ or
azeotrope-|i ke conposi I've VO R& Tatio of the
volatility of corrponent 1 to the vol atll%aty of corrponent 2 . The ratio of
the nole fraction of a conmponent in vap?) tothat in liquid is the

vol atility of the conponent. To determne the relative volatility of any
two conpounds, a nethod known as the PTx nethod can be used. In this
procedure, the total absolute pressure in a cell ofknown volune is neasured
at a constant tenperature for various conpositions of the two




conpounds. Use of the PTx Method is descri
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expl anati on, S that NRH—eguat+pRr—toge ||C|15v'\11+h_t he PTx
cell data, can sufficCiently [predict"the relative vVolatiljties of the Z-1
, 1, 1,4, 4, 4-hexaf | uor o- 2- but ene- cont ai ni ng conposi tions of the present

i nvention and can AHBu%r%flP%Eeo?rb@éjﬁk‘étcoﬁqb&utngﬁéq&\ﬁlaﬂ{ ngA-FONESEALXG K es in
mul ti-stage separation equi pnent such distillation colums. It was found

t hrough expe H*F%?@ﬁf*?vtaﬁatbe 2l fgﬁﬁi 1458 ﬁﬁotraﬁ‘ﬁi“kétcﬂ'aﬂ‘?ﬂt'o?scﬁ—’@éﬁ?@% azegifgpic
azeot r opi ¢ oroapedibnoSemk ekbodnaposi dze@npe-likcotpbstions ae listee inTebet2By e

volatility Ofaghifib ShiRAYenRar bzeolr I@:S’exllﬁl)é?rﬁ%spui?ﬁsnéggﬁ&%doF?leé‘?@ve was used.

The total absolute pressure in a une was neasured at
were then reduced to equili bnbuwsaﬁdutroﬁéﬁm(elcbmdeuoﬁs)rrposi ti ons i n the cell

constant tenperature for various binary conpositions. These neasurenents

usi ng the NRTL ettattofr—TFhe—vapor—presstte—feastgte

conpositions in|{the PTx cell for Z-FO 1332&@/ tha‘r?lgetpe?c Ftap shown in
FIG 1, which gfaphi cal Y9MPPNENT$ates the format|on of R@ﬁg&azeotrcpi c and
azeotrope-li ke CORPOSGBERITh-GER SLI NG eskentjoal Iy or g3-58h 4336z and

et hanol as i ndi ,al_ed_b%ﬁa_m_xt_w_e_gi_a 93,9 le % ~7-1 1 1 |

4, 4, 4- hexaf | uof 67 2~ 13BRPENSEAE 6. 1 ol e| % &hanpl habl Ay’ the hi ghest
pressure over t E—Foamgemzzﬂn lsexam)sml ons at this errpemcgsunm Based upon

t hese findi ngs, bul ated—tnat —+G—1336 ettanol form
azeotropi c conpps le:to l@%gmgzgﬁnr&eﬁ(ﬁ% from abolt .1 nole géé?%ggztf to about 88.5
nol e percent Z- FOFO338fmzz/rahgkane om about | 3. 90l p per €2B¥1€5 aboyt 11.5

nol e percent et NaREL13GBRIZIINI@RdN aZ€e0ot T Opi C ggoNMPPSI U1 Pdlgg/oy i Ng |at a
tenperature of fromabout -40 QC tg about 140 0C e of from
about 0.3 psia [2TP-1PAYABEBBUt 244 ps|a BP682| kPa) 12 9%bRR enbadi nents of
azeotropic COWpDE—IFU—’CBBGm&VrQhéXBSé ed | n Ta le1da Table IZW(B-QBI’ODI q
ConpOSitionSAdd t-enalbtoy v upc HkercompestHHons ulug
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azeotrope-li ke conmpositions are tisted in fable 2 . Additionat _enbodi nents

of azeotrope-like conpositions are Ilsted in Table 3 Table 2 Azeotrope-like
conposi tions Table 3 Azeotro s found through
experinments that Z-FO 1 336nzz and 2-ch| or@©c)3,|3,ele PercértaterRapgopene
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relative volatility of this binary pair|, the PTXx nethod described above was
used. The total | &F&o133wzreedeis e in a PTxékel|l of K&FWF{0! ume \as
measured at conSTFaL1336MEAH-R&ER&E 1 OF vari o5 Dl nary 03FEISY 11 ons| These
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conpositions consisting essentially of fromabout 94 to about 99 nole %
Z-1, 1,1,4,4,4-hexafluoro-2- butene and
2- chloro 3,3,3-trifluoropropene at about®20.0 0C and about 9 psia (62 kPa).
Some enbodi nents of azeotrope-like conpositions are listed in Table 4 .

Addi t i onal

rom about 6 to about 1 nble %

enbodi ments of azeotrope-like conpositions are listed in Table 5

Tabl e 4 Azeotrope-like conmpositionsTable 5 Azeotrope-like conpositions



It was found through experinents that Z-FO 1 336nzz and net hanol (CH3OH)
form azeotropi c or azeotrope-like conpositions. To determne the relative
vol atili t\yoafn(llllmlsmbl nary pair, the PTx method descri be#Cahse@ona®sused.
The total absol @ rf;-ou,i Brﬂﬂ/ﬁhé)eénél Prx—cetH 12;6 koW Vﬂl_"“":zél'vac reasur ed at
constant tenperature tor various binary conpositions. ese neasyrenents
wer e t hen reducedFo138aurdi-bexeoen vapor [and4di qui d cPpBs-81ons in the cell
usi ng the NRTL equation. The vapor pressure asured versus the
conpositions in the P |l for Z-FO 1 tha re is shown in
FIG 3, which |Ilﬁfﬁs}%g§" &ﬁﬁ‘i’e&ﬁ\em?”laﬁg?gzé 3fChEFP éﬁgéotrope and
azeot rope- | i kiflucropmpsiet(CB40s=CHCE HCFO-12332) fodm éze@trhrmd&sé lcoropasitigadyiioene and
methanol at Sfhiline AgadyBGhGiRl SDbin Bakt HE BToheRBOMscliZaBolRls% Z- 1 |, 1
,1 ,4,4,4- hexafl_uoro-2-butene an Yo met hanol havi ng the hi ghest
pressure overSthdheigiy@deniute pRpYES 'P?&TéCea]iOfﬂ‘Pﬁ"‘g“ioé’m?é’Yaét”Eﬁaé“re‘%%‘sed upon
t hese fi ndi ngsnstant tehﬁ;ﬁrahﬂﬁibr caibedbigdrecbnigositiond- Fesd mad3apanzenaneererehanol form
azeotropic c t ut 70.4
mol o por cont " PUEe b oA VEAG KR BRGNS B R L RRTL O B0
nol e percent net hé{ﬁévaWﬁqufﬁ?W@ﬂé%%‘bPéor&‘lﬂ*ﬁﬁ@%si't‘frﬁrﬁ’gxlﬁﬁlfpi%ﬁoat a
t enper at ur e aBsdniRMcEHEAH33zAMIxAfe i @hoamuhc;lz@m%ham&raads JPapblceigakg € of from

about 0.3 pSlformgltzon ofazeo)ro eollk?‘ggr{]po& ions c.%a%%lngégs%?la%lp %)m a%ou 1torrgoqI ment s of

azeotropi ¢ conposi tions nPeEt
conposi ti ons 3Adwie fodnlal.l.¢.4. 4&@6@‘@@@;&’@4@%@”@%@@@@@B%Wbeuirﬁﬁawﬁ %g

Z- FO- 1336Nne 2 ke 18 Red aboutBY 7 8t 8y AR uf 0TI TRE: (15UGH), améowmendstrls@s
COI’T'pOSI tions ex round azeot I’%%I Cc.CO 0S| tl ons.. Sone e & pent s of

azeot r ope- | i K&P b'{j’ﬂ%ﬂ § PiMatian Pgeqticas g RPNy copsisting fpsial ol "Mbodi ment s
of azeot r ope-abok &4 coappuiotman® Zat, e1 Mi4st-lekafluerofbliteneBand fidalzbeut B to

Azeotrope-| | ‘éﬁo&qm%m(ﬁ@ﬂ%ﬂ@aﬁ abQW P47 bOL QUL EMART (BB, that Z-FO- 1
336nez and E-1, 1,1,4, 4, - octaf | uoro- 2- pent ene. ( E- CF3CH=CHCF2CF3,

E- FO- 1438nezz, tr aﬁ?mﬁeﬁm‘é@ﬁ&‘% of gzeqifepe- "‘194‘@8}%%90”? grensig? ébﬁbl?p’%% or
azeotrope-|i I@ﬂdlﬁ@mpﬁlﬁbddlnmms ofﬂfilaodeﬂieelﬂ(mcmﬁpdshlens‘z&é adtedvie T 26.i | ity of this

bi nary pair, the PTx nethod descri bed above was used. The total absolute
pressure in a PTx cell of known vol une was rreasured at constant tenperature
for various binary conpositidagle2 Hopas! 5HI08S wer e t hen reduced to
equi libriumvapdr and TTquid corrp05| t| onsy 1 n thefcemMble®stcBagdie [NRTL

equation. The vap e neasured versus dthe|conpositions in the PTx
cell for Z-FO 13@@%@@? - 1438nzz m'xtu*ei(??s nown |§ rIl—q(i 4 || which

illustrates grapm—wm*' m—of—anmggeotro otriope- | i ke
conposi tions of |Z-1, 11 16, , 4, 4- hexgﬁ)uor 0- - ggt ehe g?g?éfé’g@mmmz at 40.0
0C, as indi cat ed AFOAZTHLMCF P1238ROUT 2612 BBl €] %0 4=25/75-99 and

1,1,1,4,4, 4-hexdfl uoro-2-butene and 73.8 pole % E- FO $488n®wz havji ng t he

hi ghest pressur € DrFen33eziHargel23Bzaconpos| ti ans at tiagsrztwmeer atjur e. Based
upon these findijngs, it has been cal cul ated that | Z- FO93-9936nzz and E- FO
1438nezz form azgad-FOBIBnamEESH12382ts r ang| ng20 r om abeat643®.aohdnol e per cent
to about 17.5 rgle percent Z-FO-1 336nrz and from abo88-990:76 nole percent
to about 82.5 nuyl4&Fpdddamme/HErPa28388nrz (whi ¢h f pr m1O&Et A c conposi ti ons
boiling at a tenperature of fromabout -40 QC to abouP19¥H9NC and at a

pressure of fron1za'f)(8L]?’3Q§"Z&/H§§pa12@§Zd8 kPa) t 0%%bolit g/ gﬁg N€1937 kPa)).
Sonme enbodi nent s ot sttoepns—aretiste i .uh' e{9 . Table 9
Azeot ropic corrpos%lltb?gﬁgs @ oﬁgﬁfg azeatrg?)e- |ke1b56 éﬁ?ﬁ? FI ons

contai ning Z- FO-[i; ﬁ@qggazmﬁimlﬂé-rmz&qoonzg Ry &l SO 1%/37%9'5‘?\& Such
azeotrope-|ike donpositions exist around azeotropic coIgpshd ! ons. Sone

enbodi ments of AZEEHNOFENAIHCEOCORBRE! L1 ONs a4og | sr a0kg/3A-obale 10.
Addi ti onal enbodi nents of azeotrope-Ilike conpositionsgagg-hg sted in Table
11. Table 10 Azd@-Fope3dnmAeioromeasid i onsIt wag T pund-d4escaeghdexperi ment s
that Z-FO 1336nygz and 2-bronp-3,3,3- trifl| uoropropenes4SCF3GBr =CH2,

HBFO- 1233xf B, FO 1233xfB) form azeotropic or azeotrope-|ike conpositions.
To determine the relative volatility of this binary pair, the PTx nethod
descri bed above was used. The total absolute pressure in a PTx cell of
known vol unme was neasured at constant tenperature for various binary
conpositions. These measurenents were then reduced to equilibrium vapor and
| i quid conpositions in the cell using tgg NRTL equation. The vapor pressure
measured versus the conpositions in the*PTx cell for Z-FO

1336nez/ HBFO 1233xf B m xture is shown in FIG 5 , which illustrates
graphically the formati on of an azeotrope and azeotrope-|ike conpositions
of Z-1,1,1, 4,4, 4-hexafl uoro-2-




but ene and HBFO 1233xfB at 29.6 0C, as indicated by a m xture of about 54.7
nmole % Z1,1,1, 4,4, 4- hexaf | uoro- 2-butene and 45.3 nol e % HBFO 1233xf B havi ng
t he hi ghewO 2proemisizre over the range of conpositions at PoraSteEnpadas ure.
Based upon these findings, it 1 d. that Z- FO 1336nzz and
HBFO- 1233xf B f or m_azeot r opi c%‘@%%%gﬁe?ﬂgﬁfﬁk%gh@ (%(flotk om about 41.2 nole
percent to about |75.1 nole percent Z-FO 1336nez and!dle Befretaset 58. 8 nol e
percent to about | 2éMPoRENTSPEr cent HBFO- 123BREP ((whi chrdnige m azeot ropi c
conpositions boiling at a tenperature of [from abput -50 OC to about 160 OC
and at a pressur ¢zafo-1336meaboED-1232dpsi a |( 1.-40 kPa) b-a4/abostndB49| psi a (2406
kPa)). Sone enbodi nents of azeotropic conpositions ar-99s¢ed i h Table 12.
Tabl e 12 Azeot r opdQtisposi/HCond23adi ti onjal I-¥0 azeob220iFe9P akdk conpositions
contai ning Z-FO 1336nrz _and HREQ 1233xfH may allko bed¥¥Whed.  Siich

azeotrope- | i ke cOAPEsIIHREHERPIR33Eound [azeBt r opi c5@Y 8§F"ﬁq ons. Sone
enbodi nents of az ! itions are listedX W Maple 13
Addi ti onal enbodi A&t 'inzﬁ Rrae like con%)osi ti oﬁé“aggs%’f?dst ed in Table

lea A~ Akl

14. Table 13 AZE"' O rohsHabte—14Az I ke
conpositions It qu)?&%ﬁ H‘F%‘Hﬁ 3‘Sje;%perl nent‘g) t hat ?gég d and net hyl

acetate (C"BC(O)‘WHB%EZ%FQHQWQ T Ke COggooS| T T BI5/52- 99a{~k¢[ mne the
relative volatiliity of this binary pair, the PTx| nethkodsgescri bed above was
used. The total aBFY-1E36mRHFBSEON233z8 a PIX c®&l | 0T BBeMINoFahdIE | Was
measured at consfant tenperature for varijpus binary @empssisti ons. These
measur enment s wer ¢ ZtAeet33emduiderot1233xqui | i bir i ugo vapor 5&88d705qud d ¢onposi ti ons
in the cell using the NRTL equation. The japor press@Pe5i5ed@sur ed versus the
conposi tions in {R&EPIEOeeHCFOM2BzE0- 1336172%/ npt h§66/ia¢8b ane m xture is

shown in FIG 6 | ically the Bd98#t1%n a
azeotrope- | i ke cORPEsIPHREHEERIR3 A ng eslsedffal | y &6488-852athoul 1 to about
10 nole % Z-1,1, 14 4 _4-hexafluore-2-butlene andl froff288u0 99 10 about 90
nol e % net hyl acetate at about 50.0 0OC and about 12 psia (83 kPa). FIG 6
al so illustrates ghepriogapi¢t gr azharopetiredompnsitiphs azte@presgneinkéritien camtposi ti ons
consi sting ejﬁe%me'd%;/ L\b(y &fnvénréﬁmn@{ﬂng%clgﬁngt rglxﬁggpéon%% r{&?lh@deé‘?red amounts.

Z-1,1,1,4,4 hexaf [ uor o- 2- but ene and from about to about 1 nole % net hyl
acetate at abbRRe aPoPIMSE: o HYs iR¥AIRN. 9mazserepiq o pEeqieRy-lkesamRosHiop 5a Pent s of
azeotrope-|i b&pﬁ&d}b@%ighlﬁglmeaiéﬁrebIcsmﬁmhentram'Babtbendfﬁlereéﬂh]hcbmlﬁlﬁagb themirodi ment s
of azeotrope-l|i, ns are listed in Table 16. Table 15

Azeotrope-|i I?é érgr %Esglo(‘%lﬁ%‘wgplt was found through experinments that

Z-FO- 1336nzz and dfepgeopicpzeedoesiie oawpasiicreotthepeset ierdiempaidiet i ons. To
determ ne theaséoahatw.aeaawgéloabpdntétwns)incmb.héthlalrneerays deadsbl, prégefartl X met hod

gﬁz%l Sgﬁuﬁg%/fﬁ%eran?s savencf cl?anlng aquants abl?%wmﬁ;paeqent Ef&%r?%xr eanS|on aggntsi(focel | of

bi nar ycorrpos|tmqrr0¢@astlcrﬁ@stéerrma@Lneémfnﬂastrwefeémew@maswad@@cw'@s égui | i brium
vapor and i Quﬂlr@uﬁﬂﬁ@)&%@hbﬁ}géldn%gérk@ peftd cybl8 WBlink R@IINBIIkmEGdad Rdkia, The
vapor pressure rrlﬁéafsured I\{CIerdsus 1 ffuﬁjc I"%OSIEI ons |ntthe Tx cell for Z-FO
1336nzz/ acet GAEHRR {HX2 IS HBURT TSP Eng Abrasifp agqqts trfageaet gilni cal |y

t he fornmati omgefts.azeotrope-|i ke conpositions consi stl ng essentially of from

about 1 to about @e@ﬂibgdlrﬁé%ofﬂﬁlsxnv%nﬂ)n‘brébldlagégfdcé@rf& p?epQHrﬁ e and from

about 99 to about 77 nole % acetone at about and about 13 psia (90
kPa). Sone ef5oUPRIRSHE 8" IBE ™ML B b RS PPRESS EUPRISST {878 3374 PPt ed in Tabl e
17. Addi t i onakestapsikerempssitioh aazetmwmgpgedumrmmebwmrm®trbpanmd in

Tabl e 18. Ta%hrﬁgés%io@é&%&%%%@énlt'glg%f £QMPOS) 100 g éﬁgq% eﬁmgHﬁbda b e

experinments t nd chl éroform orm azeot ropic or
azeot r ope- | i ReeeBHFIR fheigse comiptinee @fanele2-eHarov e %W'ilwpmwa% imethapolof t hi s
bi nary pair, E—hﬂ1,@fﬁ26,5}5‘—b&l§lﬁjodﬁzi§ddtdhect BBOY.3, AEGIflusEtopend) endil @etabd)sol ut e

pressure | n 8.kl GRbhonl MR MBLUIR 183 IEASHLEL@! constant temperature
for various brnary NpPosSi t 1 ons. hese néasurene mere then reduced to

equi | i bri um vapor Aé!ﬁfdjeﬂGi"@jl@ﬁ'ﬂ‘e@tﬂfrﬁvﬁs'h\ﬁnmfshWﬁe@ﬁ@f@eN foygpdginghe NRTL

eqrﬁt } on. ZTE%fH@aP&ibn pﬂ'h@%&iéé& d&%@ﬁéé% @&o‘éﬁg.ﬁg@] éz@@trcﬂé%@@ﬁéotrb@qﬁ(el n t he PTx
ce or

illustrates 59*&5?5@5??4/@?% fr%rSY%PQPI“%S%‘%[azﬁﬂ”"&ceoéﬁec?ﬁ%e 'E‘Sr?%’B%‘?St“OBW of Z-1,
1, 1 ,4,4,4-hexafluoro-2-butene and chloroformat 60.0 O0C, as indicated by
a nixture of about 86.3 mole % Z- 1, 1,1_,4,4,4- hexafluoro-2-butene and
13.7 nmol e % chl orof orm havi ng t he hi ghe%? pressure over the range of
conpositions at this tenperature. Based upon these findings, it has been
calculated that Z-FO 1 336nzz and chl orof orm form azeot ropi c conpositions
rangi ng fromabout 79.1 nole percent to about 93.8 nole percent Z-FO 1
336nzz and from about 20.9 nole percent to about 6.2 nole



percent chl orof orm (which form azeotropic conpositions boiling at a
tenperature of fromabout -40 OC to about 140 OC and at a pressure of from
about 0. Avpabw/#ps27 kPa) to about 238 psia (1641 kPa)). pEuruszewbsdsaent s of
azeotropi c cQunR otropic

conposi tions Ad t't&ona? F@qu%lz)éeg&ofeg Jvmﬁrgﬁlgé %gge%g%éﬂ?ﬂggges&%gﬁtﬁ% ning Z-FO 1
336nzz and cr‘r‘PVBPQﬂt@F ReNsiRYs earalyef £4rinet4: 4*!39@*1‘“%[2‘86’(“?6?)@°¢|?R%“R96ﬁ’1503| tions
exi st around saléﬁéd frcﬁiﬁ)th@ gmmeﬁlsﬁlhg)ﬁf?ethaﬁﬂnﬁcrﬂdﬁb@@mmloﬁopﬁfpeﬁéﬂ&@ﬁaﬁtﬂe li ke

conpositions enbodi nment

azeotrope-|i kEg{ gé ost’ ?OC&ISEJOEDP% ?n%en{eeéggromo‘?%bnﬁ”ﬂlﬂomloag‘f e %P%ze oet’r ope-like
conposi ti onsPagbree, @lqommaﬁthee%@-and RechioempdSitrifiueragropenewas f ound t hr ough
experinments that ana%rlen%%amatcaﬂﬁk ifvenBorAnevidesd p%ab%mgda%%&}, of Orm

azeotropic or a eot@h pe-1i k qsu&)@ﬂ To detterm ne tg Iatl ve
volatility of?f¥Hhr8HFrary° QPuasatsﬂ}ée SRl R P aRLRI O aeFe ®was used.
The total absohptséiopressisressentially 0PI, 1cled. #.4-bExatinaond-butehe aed avacsnnmasured at

const ant te”@@l@é}é&f’rcﬁn fh‘é rdﬁﬁrcb&%!;%n@bf%a){olcﬂaﬁ&éhts'sotﬂﬁ:ordﬁ%%ﬁ’e RaRHEIEMENT S
were then reduced i um vapor and qui d conpositions |n the cell

usi ng the NRFC" é&déﬁ o °°tﬁ*W8r°\7?afb%‘r‘e”6r?e§f§WPé B FRREPTFRS. GUE Frtate

conposi t i ons ac¢toreh ehidtdtorng @lHexdr@rand -1 Febloral B3 Gifladmphpecene m xture is shown in
FIG 9, which ill %&E tropic
conposi tion of Z- f%%é ﬂ%ﬂﬁgiﬁsﬁbﬁ%y%ﬁﬂﬁée tédcg% lfpr f@ ggat 60. 0 0C,
as i ndi cat ed 2B5Pse pFﬁdR?tu?@ RETCeBHPIPrigRs. ugingaN azepfropic or azeo”"pe -like

Z-1,1,1, 4, 4, 4olpxsttibh 495 progelldnt @neeiaBsid 2eolrofid beaz¥otopb@kadbthpbsitionng t he

hi ghest D f tondiste é’s‘%ént.%ﬂeof%qnﬂh el eh%gﬁﬁ&%'ztddu?%% aﬁ% E@@%@g@%&% f56. Based

upon these fin been ¢ ate NEz an nhexane
form azeotr o@e&r@mmﬁtm ergdhanahgichigrofy Serirdtserroreng. ethasice Eper cent t o about

96.0 nol e per1<,:1em,4,3;5!%Qjciaﬂ3§r6mn@ﬁa 2fbréo-8 B GLiifludBpBpeiel RepIraeaale, t 0 about

4.0 nol epercent, n zZe i C_conpositions b0|I|ng at a
tenperature &FCPH 0%?%88[5‘? féa'ﬁ@”gdmgﬁ{? f& 5%‘“%”8&% ®at a pressure of from
about 0.4 psia (2Anokegmbodimebion thiZ@enpei povides 34rdcPer) Ysing Someeatirbiodi ment s of

azeotropic C%MF& lll@%m%sﬁloh 'a§5%gat'tr’ans-ﬁﬁ'%&haz%herlﬂgélg a%tr@ﬁ@@rt I’Opl c
CoerOSI ti ons Additiona azeot rop e-| ns conta gnd

Z- FO- 1336nzz aé?ﬂﬂ“’ﬂ%lé‘?a?ﬂ@g%[&?” &P’?&%’és‘?%?'mz 1§u1:‘i’14 éi‘é&ﬂf‘%“ﬁ@ tI“ %8
conposi t i ons agxmpdneat wlbtthd im@dhe Opicconsistng sf ¢thaes 2-cBomed, &&bodi nent s of
azeotr ope- | i kg, ﬁrBHBBeﬂet b E1 | 1 3186k 5 BodiiBlots Seheapilidb gl embodi ment s

of azeotrope-|ike co ositions are

Azeot rope-|i I%ré'uerﬁﬂrﬁ%et neiRY aﬁﬁ?@%@ﬂ%@'@ﬁ%@@ PexREe BeYIre-PEdsl t was
found t hr oughrifesppopdérent s t hat Z- FO- 1336nzz and 1-chl oro- 3, 3, 3-
trifluoropropene t
conpositions. To g“%ﬁ%n{{_mn%e_'g eg%r?g% %\%% 3)? |I|p%%9 fgp‘%ﬁsd Liﬁeﬁ PSI pair, the
PTx net hod dédenressiad adiisovke WS%GSE§@UP”S%@"19@@IZG%®Q'GIOU@Z@OWF@ﬂ'g‘EJre in a PTx

cell of knOV\ﬂ&oMQcLsMﬂﬁay\@-ﬁre@@@UTsﬁiﬁg &sug&e&ﬁ@@@eﬁta@mmm@zef)@csp.cv@ri ous

bi t Th lib
vaporand |1 QETORSIEGET BTARE PR THE-EBrD i ry The RRTEOBGUAFTBAN The
vapor pr essureompersnt etkcled fromshe dreurceonpeling of ghanol, d-chhe-Fa%- cel | for Z-FO

1336nez/ HG:OTr#@@r%ﬁr@péﬂeXh%gndl E-shown 5 45 E&t&ﬁuo%oz péMHn@rQ brl)llnH-%tBrSat €s
graphical ly the formation of azeot roRe | i ke conpositions congisting

essential |y SfUPPBRPHISoNENY afHiatgiRFGONS ShiRtpfaEmgp-Hexgne ang 1-ghloro-3,3,3-
, 4, 4, 4- hexaf ltifloorop@pdnet ene and from about 99 to about 65 mol e % HCFO- 1233zd

at abOUt 24.7 0C gth@l%lrbtodl Ln&fﬂ%ﬂve@%&ﬁf&s pFAchs gadlnsc\Qed-tr]ot)iygﬁrat es

graphically the fornatlon ol azeotrope- e conpositions consisting
essential |y GFeqPestl k&k?@'ﬂ??"@@”taéd'él%tﬂfs Yoerpip said %eomp'c or azeotrope-like
Z-1,1,1, 4, 4, 4olapositibh umS&fs%sM@Iye)fand 1.4, 0mhakmiudroB-tuenabed cdngohée %

HCFO 12332d %Fleﬁgcﬂ%m zouggor?s%Qnég%Pééz 3(37 tné@?z) &39{%0%8(:“ ment s

of azeotrope- ons ar able

embodi ments &1 éiédﬁ%%éd?fiuré@'?c?ﬁ?fﬁﬂ@i% brefs- 3a?*r?et“f'li°§t%@eﬂ?1 mRilyl e, Tabl e 25
Azeot rope- | i kget6rTBRSboR MshERdHetand G-oAR0S, 8 0Rdublbepsenposi ti ons The
azeotropi c or azeotrope-like conmpositions of the present invention can be
prepared by any conveni ent nmethod including m xing or conbining the desired
anounts. In one enbodi ment of this invention, an azeotropic or
azeotrope-li ke conposition can be prepaéﬁd by wei ghing the desired
conponent anounts and thereafter conbinfnig themin an appropriate
container. The azeotropic or azeotrope-like conpositions of the present
invention can be used in a wi de range of applications, including their use
as aerosol propellants,



refrigerants, solvents, cleaning agents, blow ng agents (foam expansion
agents) for thernoplastic and thernoset foans, heat transfer nedia, gaseous
di el ectriwe,20fo/mes2ext i ngui shi ng and suppressi on agent s, PROMES2010%84989 WOr Ki ng
fluids, polynerization nedia, particulphfisgemoval flui ds carrier fluids,
buffing abrasive agents, and displ acerm‘rrt—dryl ng agents. One enbodi nent of
this invention provides a process for preparing a thernoplastic or

t her noset foam Thﬁ:oﬂ{p@ﬁ%fbomé i;ggeﬁt.auﬁbfng an azeotropi c or azeotrope-Ilike
conposition as a en n said azeotropic or azeotrope-Ilike
conposi ti on consi g?)?\qeggél%% réﬁxfafyuo é%t‘i”e, 1" | 4, 4, 4- hexaf | uor o- 2- but ene and
a conponent sel ect(l®d dompenenhselagted filomabmgpet ¢angisting obethaneb [2;chloro-3,3,3-

2-chl or o- 3, 3tdrubloblobdHer ﬂ@t’h%@e‘v 1 ﬁrﬁuwgbctafl-:uo% dpehtene, 2-bromo-3,3,3-
4455500taf|uor02$tg¥I 2- bronp- 3 trlfluoro r"[?‘S)SP3 met hyl
I

acetate, acet@HEOPERTSY ﬁf’et?lte’r?éﬁﬁﬂ% Ca'ﬁ@foimc'hp%‘%e ndgf-al Uior opr opene.
Anot her enbodifivenpropénet hiesein sai¢ pdnnen isqrestelsin an pifestessnduotto fmodaci ng

ref i ger atl ofyoolBie AeAEABRGATRA 1251 £ ANMCRLARGRN, BRERL TOPI C Of
azeotrope-li ke conposition an hereafter evaporating said azeotropic or
azeotrope-li ke conposition |nthe VICInIty of the body to be cool ed, wherein
sai d azeotropic ?r azeotrtorﬁ t %IS ion consists essentially of Z-1
1,1 , 4,4, 4 hexaf1 HEFESNY ?Oé’ﬁ'é'ngr‘?ﬁseg éﬂr#)onent sel ected fromthe group
consi sting of ethanad1,1,24c-lexefu8raxl-Buterre fiduor opr opene, nethanol, E-1,1,1
,4,4,5,5,5-oct af I r - met hyI
acetate, acetone, @ %O%Bprge?t&%ﬁteﬁiygr%g ﬁ@g gbngﬁtfng Fétﬁ%Pg{tn@%or opr opene.
Anot her enbodi memt!. 16648 ﬁﬁSDCIaﬂwmﬁpemIerm gvramess, %\3~Iﬂf'é@erygpqm§1 prdermaz eot r opi ¢

or azeotrope-|ikgn£RABARL: Wh@@ln%%ld%oﬁIQJ)ﬁé‘ﬁﬂE pre‘éé]’ﬁ’frﬁalnrbﬁ@@eivg aﬁét‘ﬁﬁwf@@d &n OF
azeotrope-|ike conposition consists essenti al

, 4, 4, 4- hexaf | uor BZeUPRIE eFRPIngHep "é‘IthctB‘?T‘Bér‘Ien‘Héé‘F’@@t'%&szr”@H’?t he gr oup
consi st i ng of ethanol, 2-chloro-3,3,3-trifluoropropene, nethanol, E-1,1,1
,4,4,5,5,5-0ct af BUOA(prOZes’,sﬁdSﬁ;ﬁélﬁnng?a e @iplastchr thetrhaskt foarm @@h@pm@ejsmgret hyl
acetate, acetone, [ X I 3-trifluoropropene.
Anot her enbodi nent o(lf Q{ ﬁgrcgpe%]%gonﬁbﬁgﬂ& 7 ov?’Hésagg b%wn@eaggmf or producing an
aerosol product. The process conprises using an azeotropic or

azeotrope-|ike canpagidctRodserariiy HPehopRbtic dﬁﬁﬂ%ﬁ%s@t@é’rh‘éorﬁ&%mbruglﬁgc or

t ik t t | f Z-
aézle?l Loﬁgxa:‘lﬁo(r:gng S%ﬁeéﬁ(g)' C%B]%égtéoir?ggﬁgh Iagﬁk ‘?’889? omthe group

consi sting of ethanol, 2-chloro-3,3,3-trifluoropropene, nethanol, E-

1,1,1,4,4,5,5,5-gctah dé@§590r2pro§b%elhéré?rlge%1|g]{Mrlginécc}ldéﬁs'ﬁgltﬁ@&@&?db@ene
rret hyI acet ate, aceﬁ(one orof arm
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1-chioro-3,3,3-trifl %B?Wﬁ%ﬁ&'a"ﬂﬁc?f‘ﬂHIereé‘ﬁﬁc?di’QPé?I'f‘gc‘ﬁ“d{"Iﬁogoﬁen%nt| on
provi des a process asipogtioarn thz eioihityogithe tody mreabolepe- | i ke conposition as a
heat transfer nedia, wherein said azeotropic or azeotrope-|like conposition
consists essentially of Z-1,1,1, 4,4, 4- hexaf | uoro- 2- butene and a conponent
sel ected fromthé gX@[Pﬁe%*J?Ier%CI“F'H%re{ffgefé’t“?fh‘f%lp“s'Qg e efishghesazgotropic
trifluoropr opene neeinpagith of Etailn A ardd therdafer BydpobhigdaldzeirodicROMb&MBN
2-bromo-3,3,3- trif t etate, acetone, chloroform
n- hexane and 1-chl o"?g18 %%hg&we bodeEogrz%éoP%gene Anot her enbodi nent of this
i nvention provi dés épﬁﬂ%ﬁ?@@p'ﬂw lé)@ﬂlthﬁgﬁlie@tfﬁpﬁﬁk%?o@eﬁm“é%§laﬁ@1asﬁl re. The
process conprises Usiveg. an azeotropic or azeotrope-like conposition as a
fire extinguishing or suppression agent, wherein said azeotropic or
azeotrope-li ke conposition consists essentially of
Z-1,1,1, 4, 4, 4- heRaf ApmcessZomatisnueusing thecazetrppisreempositioh et€leich 2 a0 t he group
consi sting of ethang|ent2-chloro-3,3,3- trifluoropropene, nethanol,
E-1,1,1,4,4,5,5,5-octafl uoro-2-pentene, 2-brono-3,3,3- trifluoropropene,
met hyl acetate, acetone, chloroform n-hexane and 1-chloro-3, 3, 3-
trifluoropropene?d. Aaptdeess feraticingan aebsol proguct congniting nsiny toe azbeBo- pr ocess
usi ng an azeotropi q,kggor%gfgg,{&@anlnqlgg aGRSPRRsktion as dielectrics, wherein
sai d azeotropic or azeotrope-like conposition consists essenti aIIy of Z-1
, 1,1 ,4,4, 4-hexaf |l uoro-2-butene and a conponent selected fromthe group
consi sti ng of ethanol, 2-chloro-3,3,3-trifluoropropene, nethanol, E-1,1,1
,4,4,5,5, 5-octaf |l uor o- 2- pentene, 2-brono-3,3,3-trifluoropropene, nethyl
acetate, acetone, chloroform n-hexane and
1-chloro-3,3,3-trifluoropropene. CLAI M5 A conposi tion consisting
essentially of: (a) Z-1,1,1 , 4,4, 4-hexafl uoro-2-butene; and (b) a conponent
selected fromthe group consisting of ethanol, 2-chloro-3, 3, 3-
trifluoropropene, nmethanol, E-1,1,1,4,4,5,5,5-o0octafl uoro-2-pentene,
2 brorm 3, 3 3- tr|fI uor opr opene, met hyl acetate, acetone, chloroform



trifluoropropene; wherein said conponent is present in an effective anount
to forman azeotrope-like conbination with the Z-1,1,1

, 4, 4, 4- hewaf2bwones22- but ene. 2 . A conposition consi sti ngCedsenioadoBy of :
() 28,11 1 8 40 RSB oy e PR EATURRANS o361550 0 rom
L4, 4.5, 5, 5-oct af | ugPBPESioee 6iain 2 2s HPAYIERL 3, 3-tri f | uor opr opene, chl or of or m
and n-hexane; wherein said conponent is present in an effective amount to
3" A brocess. ol TpRBRarAg A RSP B e E B B o i ng
usi ng the azeotropdehitieasfeongtizi tion of Claim1 as a blowing agent. 4 . A
process for preparing a thernoplastic or thernoset foam conprising using
the azeotropic c sition of Claim2 as bl ow ng.agept.. 5 . rocess for
b oducing 1ot 11 GO aRPRERSABPIYITS Mo i ererRs e DH Sl v A 358 Bb mpos t1 on
of Caim1l and therteasfeonedvapor ati ng said azeotrope-|li ke conposition in
the vicinity of the body to be cooled. 6 . A process for producing
refrigeration conprising condensing the azeotropic com%osi tion of Claim?2
and thereafter eggpé,pgztc ??dorseéf"@“QE'S%PWBPVESSH&%E%F‘{“i‘%'ﬁ' prstadevicinity of
the body to be coolazéotrope-likefcopipogimof Cnpr bsa fig edtrignghibdier sap@edsionpe- | 1 ke
conposition of Claijnl as a solvent. 8 . A process conprising using the
azeotropic conposition of laim2 as a solvent. 9 . A process for producing
an aerosol product conprising using the azeotropelike conposition of Caim
1 as a propel | ant4.18 probeRIfOCRBRyuishing PrQfpressigy e aidising ugihgeiect conpri sing
usi g, e 3200 1 0P BoSRIROSHLLAR BIoKhe) 0 £y S5 hBURREL Laorsbandy P 0058
transfer media. 12. A process conprising using the azeotropic conposition
of daim2 as a heah pidcadth@brisiRlistg thedhzedrdpb ARESMpbfiont ClatgWshi ng or
suppressing a fi reLﬂceg%]t)ri sing using the azeotrope-like conposition of Claim
1 as a fire extingd'SHi'§ or suppression agent. 14. A process for

extingui shing or suppressing a fire conprising using the azeotropic

conposi tion of Ch@i Mpdocast Bmblidiy Bikh RBIbSRpREoRPoskIbRBF €81 25 agent. 15. A
process conprising using the azeotrope-like conmposition of Claim1l as
dielectrics. 16. AYFSEESs conprising using the azeotropic conposition of
Claim2 as dielectrics.
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