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1,1,1, yor obut ane and use of these conpositions The invention
rel ate H,ﬂla@&m@ﬁ |ons conprising 1,1,1, 3,3-penta5 fluorobutane and to
their use as solvents, inparticular for drying or

degr easi ng, S686* as refr| gerants. International agreenents ained at
protecting the strat osﬁbmpomuomljr&m1,1,@3w-p@taﬂt®toﬁdf@1euse of

chl or of | uorocar bons (CFCs) and Cx orof uorocarbons (HCFCs) be

gradual |y reduced or even stopBRas SUBPQNNANS; < 10 type are used,
inter alia, as solvents or as refrlgerants CFC- 113, for exarrple IS used
as a solvent for deg S g reqeng HCFC- 141b
has been used for thg‘glg ;an?t?ciznat?élgép %O%éosﬁ%ﬁg ccoor{%lsm qel 13% ed with
surfactanis, ﬂuﬂr@usﬂmgnégeﬂtesr usgF{or kxampld, #CRdens3 nape'ttutsledforfctrymgmrrpl e,
-as refrlgera ors. 15 It is known practice to use

1,1,1, 3, peg%g;r %gggfgﬁgg a&%}%Sm‘ c) as a replacenent product which
respects the ozone | djtematipn PsTecanisoBed St grafertingnthe sgtnsplaric ernweuse of

1, 1,1,8,3-p efﬂeqmwtmattaﬂe ru@élUdtT eﬁlowm@aiémrb@w (CPCRYy dRl hdoakBraccount

of the fIa tur has be roposed t
oS B e BnaRcAbRiL (HCRCH e BaRAE euskd Sopvan SoksicE orpouiRialifisn: and
20 pent afo uotmrareamﬂ inter tlia,cecatentsr aastrafiigeragsPCRC3 613, 184 pxanhjdeeiser |

these conposi L :go S& goalv nttfhxe de%gavgﬂ%c<$ ccféan?l%imsrﬁ?fgl:%sn‘l\/fo?g r@c%ntrcf Q%Eé ltzﬁ%

pol arity of P PBrE R KEHres hi's herr 0 di'ssol ve
sur f act ant s. hiEubetrerused dor Wiast apphicasiohs oFlup labisn eompoimt n?ealseduml withl ity in

seni - aqueous ¢ ﬁgﬁ&ﬁﬁh&%ﬁg e RHRERRd1 | W LR 0 RCRRNARKCClRipIE Gt 2l

appl i cations. point of 25 the fluoro al cohols used al so
| eads to an @frfrlgeﬂanennturhoqqmpr%etﬁc in the gas phase which nakes the ~

vapours {4§amuabl e. aneq&emtﬂrxaucm@ uSOMPASI, 3@@@%@&@&%@(}&#@@5%@ be
used in drying machi nes e inv %lnon |c? &E’ ecte t owar ds .overconi ng t hese
probl ens. A &8 é"d’tla"SF‘ePthqudW'eH(‘j‘i‘ TSSECCth Y Bn@PRIGARSs ARG 30
1,1,1,3, 3- pewl&Exlltu(Hcﬂ&wEﬂrtﬁe (kG 3a5nS G)peataﬂuaimbetanehwquﬁ% b;ecumncgfstmof at
Ieast one non- ns,

der 3T ;8 ot/ f &e%emq?ﬁmgngste%%ﬁedptd%p R@.Ta} bLO! 868600

hydrofluor003F carbon” atons Res and
fluoro ether $o ub¢ 1Ha133,ﬁe@ntaﬂ©gw@utansm 6PmBesifiAng with atspedific surfanttangns

accor di ” tO Eltﬂtgﬂgiérogfb‘l{)@ﬁﬁl' QP HAMEARADRLEP LD £ 863 $94)e a6 WevdrNahése
flamrabl goo echnical properties for a wde r&nﬂe of,

appl i cat i ons COIIIPPS@OTHS Bavysethe Arpvibackiek beiee fimited ifs rpgardy Mg polaty ehisge of
bei ng mi sci bIp@sé’t\bltah‘niit?\i'ifn‘aslc |'131n§Tﬁﬁt|1t€ thdit! 04 éﬁcw}ofﬁ)@l@sﬂiﬂﬁe aﬁfhcﬂhtsbﬁuﬁbemmm,atl bl e
wi th additives or vent s usy @ |SI cati QS SYEH. Lil qse

menti oned abdVit p‘:‘lt YBORIOP arbo ﬁ()sg ubjlity il sgiladueous Auetia, sflo {f SSrabl e
fluoro conpomnplectai:ldvhmomfdnameatabts foo nptEn ap;xhnatlcmseThmhlghdbedmgmqietmft e any
corrpound it

accordi n ° 513&03@%%3890?2?8%% gnntargg‘%&q{%rﬂdx@ ? P%%?%gla?%lons (HFCs)
and perfl uor @bas“ebmds mgkes the Yaﬂi@u'@oﬂfmgia ko n&%‘@?@f’nﬁlet ECRARSIH9RFent i on

can be |inear rongs@mt&qid%tbmtdﬁlam Qx@d&ﬁfnééW cont aind4, 5 6, 7, 8 9or
10 car bon atg Am)n,lgwt he hydr. of.| uor.ocar gons ghcogo ;SI ng at least 5
%€ PED,

carbon atons are suit I‘EV?“(S‘PHIBSS irecied fowar. ngqc%n%‘g ¥ or opent ane
(HFC-43-10Onee) is parAl @!,lﬁ]&ft' Yofpilef einverdion Adonihus heoxppmsiﬂmnsr corpoBNg, t hose

per 11 uor dfentiahboarRe per I BhaFRCES Grit| e Yoo by G ofat bt o1

per f | uor ohexane aqsxeﬂumnmbley ﬂlusmd compoirel felested firane cpenflecrpcarbonsy risgiraf

i soners [ Exam n e PAGSIOYG Gae0 for
perf | uoropentsfgur?g %Uu R%eér%%%o?o reiognaetgﬁhgﬁétgn rmabFIe fluoro

et hers and flethﬁrmam nes which can be used 15 in the conpositions accordi ng
to the invention can fpgad béb’ﬁ%uncbrsﬁﬂﬁﬁﬁ@l)ptha@%|do%p%@ﬁxoﬁ@ﬂ&fo?dlhgt&ﬂ{bt ain 3,

4, 5, 6, 7, 8, 9 or .10 carbon atons. Arrgﬂg EJ (gers F‘B%t
conpri si A§ atilY@4ion have £OBGRIeRcEES a5 ieed(s fheh) anfnap Dedndogeqd fRSPEGHE: v
met hyl et her ﬁr§pd?ﬁé§ Ul aﬁtie/ rmgef@x@ucatmmnmnme3-1>bmaﬂmaammm hah tme
conprising at at ons., ar, oh . U

Perfl uorotri étaﬁ%“zﬁﬁ aﬁealﬁ lﬁ"lﬁﬂnéﬁpf ° ‘Egh at‘@mnéaé’ le @org rcgmpoum%%and
non-f | ammabl &f H‘eingwmpaumeowﬁdsddmm cmsbkvmits ngpafipiused mtapmhqat@mk Pachods

greater than pr e 150 Preferably, the boiling point is greater than
or equal to ég?f r@%‘ﬂé@ﬁ?? VS he boil | ng point is less than or equal to 130C

at 101. 3 kPa. Usually, the boi | i ng point is less than orMmmnmllmmlmwmoc
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25 ~ Preferably the boiling point is less than or equal t® 83KE 2008 F/ H
nunerical ratio (nunmber of fluorine atons in the nolecule _; divided by the
nunber of hydrogen atons in the nol ecule) of the non-flammable fluoro
conpounds is greater than 2. An F/H nu ical ratio of greater than or
equal to 2.5 is suitable. Preferably, the F/H nunmerical ratio is greater

than or equal to 3. 3fle TRRHBERMAL "Abn- ﬁ%ﬂuﬁébmrg fh%g,{? @Org% unds is

greater than_5% by weight relative to t m Xt ure cons i'ng 0
1,1, 1, 3, 3- peflpmp k5 ERTIPSHONS Ere TBiendech feibpate fany goseYNY curnesnpdsitical | y, an

amount of 9 aierddebn ons ack TR RinkRediing © SEFdnaly RNt of

0
19 han or equal to gS%LFBy %q&m’%{?bﬁebgﬁirpgﬁ?r@c?rgi’n%g% @?nﬁrp"éﬂw{ﬁ@afbgnsgreat er
t han or eyuabsedoin3s doynpasitighs agéording goatle nm&uhbﬁ .cah bealifkak,t brabérel o

f d , f bl f | d
oed’ st hat e, EpEIE bk oottt 5 808 on 1 T bl Ay The "
conposi ti on hydofworgearbens, thoge ﬁbmshSnglahteaacﬁccﬂTUmmgotm dr«S@usabdmﬂﬁrusle 1523.
6 JUNE 2003 13 (CeBalAl kb DEASBIBUn (PO | IR Bl oAb § g}%gy&ds I n

t he conpositions ‘actording t inve t|on I's wei ght .
Preferred A81p8dhe paHyomecabpas, Hpse @omn@mnguabmstérpacbﬂmatpme area&ultable

nonf | ammgpl efcﬁQﬁpMﬂuoraﬁedtﬁmd&ﬁfﬂddﬂ&c&eﬁéﬂm?ﬁefeﬂsd f#em; lraﬁ Rand
|

per f | uor obut th et her or
t he conposi tggﬂgo’g’g‘ﬁ’éﬁ\{‘ﬂlaﬁﬁuf‘@ 4 H’ée‘i H‘/é}‘ftf;’% °|fé"|’ feal F’é?‘tﬁi?ﬁﬁééi‘qm%ﬁsas
conpri si ng 1sdld,1foB eBarpelattaf $Mamdbtithe respactiveatanies 2FS06M orprEfikdiopegabon i n
proportions %&W %pﬁ&ﬂflé’%ﬂ%&p azeotrope or a pseudo-azeotrope.

erno S €

Basi cal | y, am C of a fluid is defined by four interl0
depéendent vari abl es: Thhaomsmabée flwyro ethess arshfleoratmines @hich ¢dncbecusedosi ti on
of the I{quig, m@%ﬁmmﬁ@%wﬁngqgmé itveRforPEarf BE lides fmﬁ dl(g%cydﬁ[ true

azeotrope IS speC| ICc systemo

of nore conponen
gi ven t enper @digencstlly eonfiineh 4de$sdr &; 9tQie1Q:©gFB%iatQmﬁn A:momgw&lel ﬂ@p;rpd phase
X is exactl Yetﬁ&‘daihOEé)chWQ&isM@ﬁbQﬁ afolif 9@ §uifdBRSBr Yse. 'P‘erﬂuorobut)ﬁ ot 3

pseudo- azeotrope i st.e or nDre 1 npaonent s f

gi ven t enper BEHRL egﬁ %’/ Q‘Q]ﬁ&bpﬁeg tﬁedb@f%mm%ﬂ, Itvsé(fﬂﬁlpnﬁ’@gY I'n
practice, thatSlemadnGarbds‘rﬁhtoh‘h&lreeﬂil&iblld ﬂﬁntss Refrflsarotrietdtndahine[is pamiadlarly
pseudo- f’%ﬁfp jSystems cannot be readily separated by distillation and
consequen There.is no enrichment in fl.anmmble conpound in the gas phase.
20 For the pur poses &iengraldy,ghe seniflapmablg flaero compoungds bavsi hoilipg oty

azeot ropi ¢ MyX{gH, ?kPHQﬁ'?eﬁemHéh%reecﬁl lftd\QS@@”PEe'férhlﬂW ﬁw"‘@&lﬁﬁ Beidii R9 poi nt
(at a given pressure) di the tTue azeot rope

fers fro n oint’o
by a maxi munBhtep thap oraapal tpf0” thg'éerﬂgf I“;“hbo ngﬁ?mﬂl‘% &% thap 95 #tddonoi | i ng
poi nt of thel3gegeanzens kBpeUbyally, n&xwun%qfouﬁ 13@6s%rlﬁa@rcﬁff§t1ﬁﬁlecb 102 ur es
t

wh bo t di.ff t h I t of t t

by 2 meod runf BrereRY U bt 68 R gt el M O The e azeotrope

1,1 31,3, 3- Pent af | uor?FheltFaéHalmmnmcpbrahbt(mumﬂ)embﬁﬂaoﬁm aiomsbmnﬁreymalz:euibrope or
d t j 7%0y.

ot ovt ne o OB e B S B AN R BOMAD LRI, o

50 to 70% by mpgﬁmpapmsoﬁgmteéﬂ;ﬂn% fﬂum@b]efﬁtl‘aﬁég@ﬂ@f Bragfos eqea .

Bi nary conpogj 15 {itabIR! Prefiratly, thOFTEP Rurh &P Patidis Eﬁh&mhaﬁl%%gﬁdl'@@f%e' y are
particul grly preferr%g?aBl nar co osi tiops cont al m(gg{%grom 0% by

wei ght roxi mately Hapgy gigp QIO SPUIROWIAsHS RReater ﬂlﬁi“r?aﬁ’ y

conpdsi ti onsweipht akehting tbr eha ?rﬁxﬁhf:b ‘Bsikihgner ghl, 1 3P penthfidrebytady emd
partlcul arly t he Qi nary

conposi ti on E‘ghglf i aﬁ% %@é’g%ﬂ%ﬁ oﬁs'éag]é’u?n %"%IBSP%FéﬁE 518? or equal to

1,1, 1, 3, 3- pehd%fbyweightiisased aAd aatvout off déatey theai oy kequalf to20% byordglteint ane
constitutes liehﬁ%% %ea%iougpgf %\‘gzﬂéreth%? o“: R)Oiﬂ% gﬁvéfi‘%ﬁ% s&ébflec%or use.

1,1,1, 3, 3-Pe uorobutane xane br nary azeotrope or
pseudo- a¥eot Aopamaewé ftgredter thamqu reautlofﬁt 35(?%1 Syt weighb eives £609dor bs}llts B §UNE

2003 particularly preferred manner, the effective amount of non-flammable fluoro

compound used is that which makes the composition non-flammable, i.e. the
composition has no determined flash point according to ISO standard 1523.



-4 wei ght approximately of perfluorohexane. Binary conposi® UOhE 2808 ai ni ng
from25 to 45% by wei ght approxi mately of perfluorohexane are preferred.

Bi nary conpositions containing from32 to 42% by-wei ght - approxi mately of
perfluorohexane are particularly pref err%d Bi nary conpositions containing
from35 to 40% 5 by wei ght approxi rratel y “of perfl uorohexane are nost

particul arly QueiAly, ek adbufl &F Finfiblc!fiord <5 Hg)oﬁn&Pﬁ{ u}ehc?ortmﬁ‘c}ﬁs
COFTpOSI tion COI’]SI Stl n essenti a 0

1,1, 1, 3, 3- perfcapuding hﬁmﬁentwmsabmpreeb% %0 g ivegightof perf | uor ohexane
constitutes a true azﬁ@?&ﬂﬁecom%ogg 'a&éd?&ing% rﬁfte 'ir?veﬂt?&'r”co ?ng‘?c as i

conposition is nost particularly preferred i nventi o so re ates
to conpositi drMEaRsoaneynd, at Ieasy P:?ffbié’r‘i‘?lﬁﬂaﬁér %ﬂvarﬁéexa@te perdlrorabuey

non-f | ammgbl enéthypreqleﬁosrpeumdxtaﬁd titredfe st r&BﬁedT%nﬁbﬂJﬁth@r&ﬁﬂbdsltﬁﬂﬂ vent.
The non- fIarrmabI@ Jor.o con‘ggun {’rentr oned bove are. E‘r&Ef elv\i‘?g
non- 1 | anmabl PP, 1 SR SRRALON 1Elale | osammRsear Coltrs Pt
sui tabl e for fleeobiftane adaatidast, ordipeafivorbyabaciarpbopurticny iarwitiyld treyabhnas,
al cohol s, ester gtr%{ﬁe& Eu&raz%bﬁ&'ﬁes The hydrocarbons which can be used in
t he conposrtrons cor e I'nvention nmay be |inear, branched or
cyclic and generally Bm nthe, tharmcslymamwstateo @ﬂuld)ls defined byfova inen
at ons. ro

@) PRt § GRS ﬂtgﬁnetsutee  the t&ﬁﬁaghr@ ﬁdéiticﬁ‘xb&te%%

use. The hydr 0 ise at on at ons
the al kanes oiqud @b@f@s&)c@ b@rﬁ@l@l’@% pEthsgas p ﬁﬁeS(%)o 1‘2“‘%&?%@?%%#5 are

preferred. n's’ﬂ@&ﬁ@%yst@mhﬁpl 8 fhoé orfipstieh@Br WhithS bt 4 ghed t&ﬁf)eﬂdﬁﬁ‘e amng t he

aromati ¢ hydrqcarbons wh are preferred ar.e t.hos ri ast one
al kyl substi t&&fit PB??S‘&%%%?{BP‘? ﬁ'(’ﬂ%gﬂ‘é‘ phase H%”Eactl} §&%’3l 8ntZ1

1, 4- xyl ene orcompdsitioasoft iher@sfptms@Ynnéstpsqmirotazemttcmelty qos;ecltcanrce“dz o 5ndthe

chI or ohydr.ocar hons I b t - | t the

i nventi 03}5 Qﬁnepqmﬁ@a{r;oq rah‘tﬁdedfgj‘/én ! ran%p%éhea{r g)?&% hgi s

4, 5, 6, 7, 8sub9taot1alhsoe@lsal lienYatImrpsactml tbrsOmpana) trbwoesﬁrfpmtsuqusuzh 2, 3
or 4 carbon Hﬁ‘o Eeaﬁ&“ﬁﬁgﬂ@aié&rolﬂﬁesy&&ﬁs Céﬂnﬁétomédrr@&ﬁfyb%gﬁarﬁlreﬁf gg,abl y

conprise 1 or rbon at'ons. Anong the chl oroal kapes, ]glrc | or o th ne, 30
trichl or omet h@lﬁfé“%m a}}dEOHSCSHWBerdé?Iﬁa?@O sprechment @y Hlagmas caRPOHR ad in'the
chl or oal kenesgaspagd)l or oet hyl ene and 1, 2-di chl or oet hyI ene are preferred.

traps-1, 2-Di chl oroet hyl e S _nost rticul ref "

1, ZP Di chl“t oet hyl ene eh'gurap%eseetfgteoére%gfm%ap %gﬁesswn pseudo-
pseudo- azeot rmbtropmxmumd medrs aﬂJ,nilxture:bf:ewpenmmuentsrwb‘memllng/\m’mh(aéan have
35 advant ages_f or o

0 it u\r/ s ag agllan Op{?e%%t}r@)' A ¢RRA i Fhd Q&ﬁn%ﬁ%ﬁ%f @t@'tﬁte%e&?ﬁéd@ SAERULGRA!

Fnary azeotr azeotropic mxtures al so
conpri si ng anoff. Iﬁ%ﬂﬁoMletrl@Sd’e@@fi |b19&ﬂlgi priniglifans dfam sherbailing pojy afifbe f@ige of

the Appl i cant ,,chi6pE 8 taeﬂfaxﬂrflurﬂ\/focd‘ZqCS afenaefe@eaammubaé Wﬁ&&rl@cﬁlﬁﬁglﬁbﬁrﬁ the
2003 The al cohol.s be used

resent patent. applica UN G
Pn the cg?ﬁposiikffegﬁggro‘a’cé‘ﬁ%d’ﬂlﬁtﬁ P%mt HEﬂ]entt?‘eCnﬁe%o% R O?E)r]ag:n?ﬁgd or
X Conol o Comprt e mg e e e athor at ot are it 1ﬁﬁcf ropse. The
al cohol s preferably ce’rlrtz)l ? §ge ta?@oggﬁénpﬁ%@r@%ﬁu%gﬂﬁ&e a& ]thér?
al kanol s, net motbpe et Ipsmxdb azpotpopepathest theirsjntop otainsn it é@rdﬂ 877 &But anol
and tent - but agal h?r ﬁ&ﬂﬁélge&f elt%ﬁ aneehhﬁﬁplzomkésqﬂ%ﬁp@diﬂmﬁﬁdﬁom

i sobut anol grve IS nost ticularly preéeferred.
Met hanol ¥as §Gigo pmém yreight faQPWH@at@lYlet peﬂp@oarntﬁseeatrop@%adr dHinary

m xtures withg + %osltt@hs?c'oﬁﬁﬂﬁﬁé FBl Sty 60% by‘WHtng a@@x@xi’iﬂﬁtélyaﬁw phitirgRslyf or
pli

certain 10 ap trons The azeotrorc or P gﬁtzﬁ%lf opi c. m xt ures
contain from DEfarErdodnary GRERPSILIOZE contpining; frgm,fip ta g BPSOUFERE 2RI Fr om 1
to 7% gf 3rrrst hﬁr&ﬁl y ofhserfliisiepanart nepsse pnifedreds Bibanyt c&ﬁp@%dr:]rys owgitghingof |
1,1,1, pent.a ne ano
has the pr opei‘ 2#’} %ngglfgt ?&oﬁlgigﬁ/%géugﬂu %/oé} Efe%a ﬁ TCS@IQ

with 1,1,1353, 8f pe(m a;fo UkPaihe hinery Wmmsltmwonawgawamaa@@i ab@rt %ferotbar n
applications r i 849 W ay L pegRerd-bed in
US patent 5 42’%@%3&695 1093 %g@%ﬂO@ﬂUﬂ&@%ﬁ?ﬁggﬁ ?4}%1 B()t con@tnt 8f which is

i ncor por at ed pyntmmhwéesrartw arzn@trqneéng@ﬁg bwhﬂ&ﬁtlnaﬁﬂp%ta?t“i D& The esters

whi ch can be used in yhe gar ?dﬂdo%b%tﬁecgﬁ&il B&ﬂh@rdh@)@«m%o ﬂoﬂﬁeratllﬁﬂa@an be
| i near, branched or cyclrc and gene contain 9 or

10 carbon at ORECOURBE &X Pseusiopazeairors YY%C‘S){ hegr myxturg ‘Eﬂ“t"énstgPHbaoaPo@ i’?’e
suitable for use. Preferably, the esters are derivatives of a carboxylic
acid conprising at |east 2 carbon atonms. Preferably, the esters are
derivatives of an al kanol, selected fromthe group consisting of nethanol,
ethanol n- propanol |sopropanol 25 n- butanol i sobut anol and

Y .. B . _,_I T T 1 e o T T




6 JUNE 2003 -6 It has been found that the conposi ti ons acc®UUINE20@8 t he
invention conprising at |east one non-fluoro organic solvent are
particularly suitable for applications as sol vents for drying or
degreasing. The term "solvent for dryi ng refers to applications in which
t he conpositions according to the inventi on are used 5 to renove the wat er
present at thgeSHf @xﬁ‘fté e to
achi eve a V\ndee%aril&gﬁ ‘ot }QFf |r?|{l(§e11§)ﬁé)§iﬁ éﬁ?g& %rﬁ) 1é1elsn‘f‘cgnt qogefs
same tinme con®evvndi wwetavamra@e@t% @fe@a‘ffb@eranﬁorareﬁ Imnfwﬂnd] |B1;tatgrf the
conposi‘t i ongomphaftfond dohiatith@ oy 35 he%0vE 8 ' ple to
pae s th Xa W%ﬂt | itk b a p&gﬁx ofd.<

achi eve good g gertl es , of gﬂ‘;l zation o ants r
exanpl e, for Ateparticptarfypprefared nBnapy eampasttions conigining fnmabl to é@)%vent S

can be used. bywelpt Qﬁr@xﬁatdyfdf@m&tei@ﬁé/ ﬁ@tmodttpahii:up.{rf}"f ﬁ‘éfe%@dt Qt 4se a

sol vent which_has a reater than or e to 0
particul arly, PFESFHE (gogrh it &%%&a‘?‘@?wtoﬂﬁwoﬁl 10@&8%31&{1)@ ef@@t‘laﬁyﬁlf éP‘élFtr ed.

Sol vents wi t h64%f baskeipghti of 19f,1 Grlepdneafidobsbutame aqilatbotht038%0b§rﬁreigh8 grost

lar f. |
o vent , “an’ i BuFEhEe ot e & e tbedlrans MRP bEUBRoitioR alo R R F or abi
used so as t ollib cempositiowis-ros pamioilerly prferséd. i on according to the

inventio For non-f | aRRk itng
1013 kPa 20 j s not cliilca t“““’ée‘%‘*et‘**t‘tﬁf’s&kﬁﬁﬁ%%“t PapaRhe 05 @?#’ntﬂave 2
boi I i ng poi ntflgrobgane atpleag opg élatlétantm dhuoseyrempoynd smd p deast gisey, t he

boi | i ng poi ntndrsflgsreabgganichadlvet. qaeadontftaxﬁﬁﬁbtecﬂﬁt%abém odnld8 Mehtidded Poi nt
is less than qr equal %56 SOCa 101 Pa. Usual ly, the boiling point is

| ess than or BQY&FAGRYC aSer ? EOHBM Y Fuor o organic solvent is
used, a sol vent wi t h HozHlubeo btgagtcmmilvmmotvhxghmﬁ euitdbia forousep foradxahplG0C i s

gener al |y 415efl BB tng LIBRUIAREROE BSEHRILIBIRL,qual o 40C

Pr ef er abI
particul ar | y preferr eﬂhmhyﬂrecaerMeﬂlbgh cambe pesidrin theccgnmtmmtahemdmg tequal

to 60C. The rtﬁ@%mntle ntah b°e l'u?eat}liﬁﬁnchgﬁ Sr @eﬁb%ﬁd genémw e&tﬁaﬂts Qf 5f§ ajmmabl e

non-fl uoro organi c so int hase and consequent | >avoi ds the

formati on of $i%arfabl er é%%f@e@ atﬁna& Wé@cas&eeﬁﬁww%at lﬁestﬁrﬁaé goms
application, &k stigdbié Ftaike. Tlfegﬁjﬂt&aﬂ:ehymt“erMyebmpﬁsmtsteasbbeaﬂfonlalfemecl bl e

ith t b S ts bl th
vaat erwgr S Ui ‘fqgﬁ’gglgﬁ‘? gl}( rég%aq\%ﬂ%eneg,gpmgog{ Cﬁé’spg‘g‘&ga"l&{%{? tm2§C| H‘Hg t\é\/l%unt of
non-f | uoro oraganirefesred. vietiexane, a-leptape sind inevctanecaye diitable dort hee. iAmvangt then
conprising 1, Jro?nlaﬁc% @r%@&x%ﬁs“%{%ﬁ%@&%feﬁh A& ADEe Q&ﬁpﬂﬁﬂé %ﬁféﬁﬁtﬁn‘% afllt Or 0

COWpOUI’ld and at one non- uoro_organi c SO vent  can osen
function of téwbsiasnt ed pbeazaneyringdlelpenendid-Kyiege.of 3t’h’éﬁl§orﬁzﬂr§}’ltep‘%)r9f

Ceneral |y, thtnmﬁxegltte%oﬂaﬁeh@ttﬁa&rﬁtatgqﬁefzﬁ% by weight. Preferably, it is
not nore 6 JUNE 2003 7 rgﬁ{] r? 0% When a. nog9fl uor o, or ani c

sol vent i% present, i the g Cﬂt beehesd f0,thy cRIMRATition
Preferably, i iccbﬁiu@g td tﬁa$ﬁve39{mbmay&ieghiear B&mbhémdnarychd andeserally ¢digain

conposi tions entiq
P s, 5° penbat Pty biurafe 340 5o Setio PBIosrrcertogs samprivined. 2. 3
proportions ier whicahon heyms oann suitablee farr ope Bie @hjpsehjdioccartewssr prséerabilie

t t.
Ay surf nct art U Eh L2 Bl T RnoRe por e, U ShtpARRLE Ml e

conposi ti%hs ichoremethancoand, taZrdw&mopthnn%rﬁ HS@fCU%dAmAG% alm sljemalitepes,t he

surfactant i spdigigerosttylencOaR@S],bidkkiore6hpleté Niret Prefdifedl Ny At 1 2DickIBRY-i Si ng
at | east 10 on non fluoro Ol’ﬂﬁnl ¢ solvent, as descri bed above. The reason

for this is tfhYlengisdpost partisuisly prefereds partl cularly suitable for achieving
a good solubility OL thﬁ)eurotmﬁﬁate \gﬁ!lihﬁeaprobbﬁysﬁﬁﬁbhmﬁg hﬁéoaﬂop[d’lg)rrrgood f
properties as regards . the nan- if CONPOSi t i number o
surfactants V\PﬁeBﬁ 'é%tff‘i’trBB‘cugHHtufeﬁ %rtg i %élptefl%ﬁgorfgméﬂ%ow&i‘% cpt, Bays
i nvent i orBSar eadesiageh e, ceftain gpphingdloas. Ancotiopirarmpsuémeywiopedingtofes as

! n_dust rial Ch\ev s&sr neén%%z%gfr&lhf? gs%ﬁao ai’é%ltrog n})ﬁrﬂres?’%go BC%anrgﬁji H' C,

ani onic, nonionic a iI's p SSIb|e

for exanpl e, aangdearg desoyibediigd)S p@tpntyS 443 89X in ﬁtekyar@e ﬁﬁélaﬁeé@pbmathés
al kanesul phongdrsht o whlichfik theorporated by reference into the present patent application.



sul-phonat es, a-sul phonated fatty acid esters (SES), al k¥ JUNE@Ges,
al kyl .ether 20 sul phates, quaternary ammoni um conpounds, polyethyl ene
gl ycol al kyl ethers, polyethylene glycol phenyl ethers, fatty acid
al kanol am des, polyglycol fatty al kyl et?ers, et hyl ene oxi de and propyl ene
oxi de bl ock copol yners, alkyl bet ai nes, Kyl sul phobet ai nes,

Conprising at least - oms siRnolERficn dan Bshse o RS igBS of fprdinggfo b o8 °
surfactants dovdntias mdydedinges dranbkael ertnyekc ewhgaierdllygoatail 2513, dns, 6,1700r i ne
ol yi 1 uoro. ai] O L Eaith @iy ARMASCLADHIRE X B4t $caltBohoBE Hgea. 11
conposi ti ons Sad%‘dﬁcfphngQ oTlnehélcbﬁ;ﬂémmeﬁanb@hpn@nlbé dsed4 ¢abgmatnmul ar

as dryingsageqhgng e ualt(aﬁ)tl@n;ne&fanmm &%&hl ﬂ?raya%l ' %ogfog,faﬁe(;}a% Euﬁﬁgld In a

30 partlcularly pre erred manner, | 1'ne. corr
formul a: N Riesbutane] pang; tepbuganel ay@ 1pre ferr hangl: ethanel, gsoprapappli and R

represents ansstukatol Qifve%b&fd?fﬁéhltsﬁﬂ‘@bﬁtaﬁ@lﬁpirio‘s?t mn&ﬂ@m greif&réAS car bon atoms
Y represents a hydro

Is an,_inte rom
Preferably, x is froﬁ%ith?’bm r@’f’g‘?ﬁb@%@% %’zﬁgﬁrﬁzplgzoggmosaggo ‘?Hi?n 10 to
20 car bon at anturdhevithni lida,ilgﬂ-pmr&ailuombnﬂMmhw&@eqmndmataﬂvth|fnr catami si ng

o et err ed® THEP IS cieAeo b Sor oo Sob R PRl AP 9% e
form of a sally, wpighf ef hbj1y3, I-heﬂtarfblmobujanedar@aﬁr@oﬂywa't’"é of Thetharenl bBhy/true e part
s preferabl Ya Bt %egmﬁménaﬁoaawmt B9 Weigh'SRUUL R10Hl itk dordiiltshe B! | ST NG

from4 to 22 car rre ude the imdazoiine in free
formor in tHbopb} ﬁﬂﬁ)"ﬁ/ﬁéhtl‘lf%%\?&r boxy| ate salt. A surfactant of

al kyl benzenesul phonatEthandhak $h@bﬁ><pemro&°|f6mhlagIaxzecﬁtfcgﬁ@bf peeudbhizeotseyié act ant

ft I f

10 to 14 War HOREEs Mt bbdecl PR S e 2P Rb APE RS | he
salts of a quabplicationy. dhenazeoopie gopseudosubetsapi¢ soxtwpy |aemdestubedl 5n
dodecy| benzer@gﬁgt%g PRHAR 755 AL 'ﬁhijpé‘rc%fyttﬁr BOBICAT. eSS HE haRLRTE TS

present in a i ti on ‘accor ntidn, its content Is
general ly at 1he&ap0ral€(d0)yp’pfm(mgmtg) eHrﬁsenfspftwftt@hpléﬁatlp@ast 500 ppm
Preferably, it is at ’l‘l?@éstter%%gcl?lé% peaned elh'tMe cbh‘x?o&tibﬁﬁﬁéc%’ﬂdm qQptget is

not nore than 5000 ppm I's, often not nore

y, it
i s not nle 20VeHioH 030@9 IBE‘H?) brapehed o1 Sif¢ fca%ldaﬁﬁ“e’@i ylcﬁPt&gz)g% g’pe%a
descri bed aboygr {Gcatb&latoinls SEgés complising y @r&;ﬁes bed catohandms &ea;bnalﬂe 2000

ppm The tabl g bel ol | at in a nan- g
preferred COH‘%B%‘IS? O%‘{ﬁge ﬁ‘aleﬁtarst‘get gv hv\? r?tfln‘lo(r:lar Wo acid R@WB‘SEIP gnatt
of Cont ent of G@aﬂtdnd;armﬁmnmnf’referably, the esters are derivatives of an alkanol, selected

of Non-f| Uoro @B&g %dﬁ@{sﬁﬁgX@m%ﬁ&ﬂ | @B ReprdPRe!, 9 atipfopagblyent b

wei t%Db WEI
t 130- 604@570 2t ms%-lsmmohgmb tetduiappl. Bbyheessateo syl Ayspgaisordgthyl
acet at e2- 105255336058 81:%M PAKY! 2- 5655- 6335- 45et hyl acet at e2- 10740- SG60- 60
6 JUNE 2003

The ketones which can be used in the compositions according to the

invention can be linear, branched or cyclic and generally contain 3, 4, 5, 6, 7, 8, 9

or 10 carbon atoms. Ketones comprising 3, 4, 5, 6, 7 or 8 carbon atoms are suitable

30 for use. Among the ketones, acetone, 2-butanone, 2- or 3-pentanone, methyl

isobutyl ketone, diisopropyl ketone, cyclohexanone and acetophenone are
preferred. Methyl isobuty! ketone is particularly preferred. '

The ethers which can be used in the compositions according to the

invention can be linear, branched or cyclic and generally contain 2, 3, 4, 5, 6, 7, 8,

35 9 or 10 carbon atoms. Ethers comprising 4, 5, 6, 7, 8 or 9 carbon atoms are suitable

for use. Among the aliphatic or alicyclic ethers, diethyl ether, methyl isopropyl

ether, diethylene glycol monomethyl ether, diethylene glycol dimethyl ether,

tetrahydrofuran and 1,4-dioxane are preferred. :



+@_ TFhe conpositions according to the invention can be usdlJUN&2@3npl e,
in solvent applications, as drying agents, as degreasing solvents or as
toner-fixing agents. The conpositions according to the invention can al so
be used as refrigerants or heat-exchange fluids. 5 A drying agent is used,
for exanple, in the electronics or el ecffsdrrechanl cal industry or optionally

the cosnetic industr dto ve the water adsorbed onto
a solid surface of aﬁt\g%jge%g?ﬁaﬁgﬁ%‘fﬁ?ﬁt %ﬁ%‘BHQSl NSaRqFRriing o dhe drnestign

tL eat ment: carfopphisingt ?t Feast (maamprl -8pomf o@amsmmelng a@pﬁx@fbul@ﬂ%’ ﬁﬁlﬁblgn@“ y in
the presence after t aus tre nt. 10

t he obj ect i saB lﬁ%éﬁggeggﬁﬁﬂgﬁtar “g%e?: CETRAY M ﬂ}? F%ﬁ 5¢ Vﬁ’ﬁ“e g% ng a
surfactant, 4efersteapplicatigns tnw Whlthﬂmmtmettmss aaxording BJJIIhE&MnﬁiBn hleaised) ect
is then rgrm\f@q move Yp 0 t.ne
i nvention conpr |e S| Xg ﬂét@?}t}drtéf}acltegéndtil aaﬁggggﬁ?&a%bﬁf Eél?d‘%{t%gec gcﬁlfyer‘at‘? on.
The conposi t iPFbls IB crehieng) at widereriety efnpalanitiasro fcdiffarest ﬁ¢leent9fwlsleraftahe ant
are suitabl esh@e e mséwﬁg i batahtal 851 ande rHQ tﬁ@%ﬁ%atnﬁﬁabﬁﬂfyf geLRnt . A

or

degr easi ng sal vent anR in the electronics

-el ectronmec har‘ff”&?f’“f‘ﬂlﬂﬁjﬁ?g R%tl?‘ﬁ?i'&lé $hSogwesitians, make b ossiblp 40 @rligvar ont o

met al - conpongpbd prapehtiesed solubilition o€ surfnitsielired fEOSMARAE tot %lbﬁus

degreaseg |s blrmg{r%ed in a bath of boiling degreasing solvent.

'conp05|t|ons acc ng to 20 the invention conprising a non- quoro organi c

sol vent ~of hi gh pol el?iilmyl,abbw‘rmmeﬂahmabﬂolwlvehm @arbé asddadn ried b@BCdf or

et hanol and/ icularly
M Nt ﬁﬁ%fpfehi& t@uéém @ﬁ\%ﬁygzhﬁ%% ? thasl‘?égmf grleag

suitabl e as gregrea sin sol i X1 hg agent "serv % oner
particles ontliiaoss fa 0°G:oMere B%ﬁlﬁiﬂélﬂbsa Qéﬁhep%lm of grsator itham er gl teer  and
a pigment. qup@gs pref&1AC SbRRhG WIS fIASIPRSIhCoPErbattl ﬂﬂn%?%gaéllterzmé e
partlcle are ai cted to the electrostatic ifmage printed on the support
by el ect dst J9SLP F'(l,lé Y PEiET %% ner - fi xi ng agent serves to soften the

pol ymer whi ch conseqdarthé yagnefl aeflannasbie mentflioih esgamic edlvedte apafietives onto
t he support. i dn the formof vapo usual |y
' generated 6%@3%%??% né-mgb%lea%ﬁ&% ven? Rfefefﬁ%%(t‘i‘sﬁg SBI aﬁatg Li)ft%}f;‘

exanpl e. Thensc—ﬂmnaulammmmmo@mg tortke myentradi ng to the invention which
have good pol yner sol %Fhoﬂqxgﬁ{mfal@nmm&%weh& 'ﬁo%ﬂkgep&ﬁ{attl%%

application. The non-f conposi tions_ accor e’ nvéntion can

be .used &Bvaiit agb6usry). Lengrallyndheagenrflammeble splyeriy h@ﬁ@m heiligg paint at
- toner-fixing1998nKra dff'gré’dileﬂ tRek 5f éd;u%l td asw PREfERbEL theXoill: llige?aﬁmog%étbpns

accordin tothelnv i able as. refrigeran
parti cul gr adh %ﬂ tzgg(rjaéiﬂae@él lntgt?cilﬁﬂfé‘?séﬁ cﬂrﬁﬂ’é‘ilﬁﬁﬁég Gt a
products to rlépBakP(a Uﬁ@llyl&e(bb;lilnga)mmushhmmam pr équabtod2X0R@ne), in parti cuI ar

for applications wt S C |aIIy
used when it is desi chaﬁer{ Eave avrgdl%l ﬁgcfm-grgag&es(ar e%FESt{e%%(gftaf%ﬁvegl?g% dions
6 JUNE 2893 boilimef peintpf seestesi s mr mguehte 301Gts @essraliyused aiipladly, the f or

the. processi Bgilinddpsihf % gﬂeatfeprtﬁa{ bP@ ﬁeﬁ%hﬂPGQ P&aaaﬁap'mﬁ%nags difkt is
refrl ger ati on, hea -exch anlg qJFu: refri ger ation"wt OCOprI’ essor
i s cont ai ned Sr9alsT o 04 Fﬁaﬁ Ha‘élc\’_jﬁéi/’é’r'%fﬁ%‘%ﬂ mapmer; thg hetlpggpoint

Chenistry, 5is g%iitérl ﬂh@n &98@.1a1\/t@| 60°33 Tlﬁpreaﬂcﬂr Zott £hl§-9s Qﬁat ﬁnsC('aV@i%'zﬁl' ons

consi sting essentiall ent af | uor ne or nore
non- f | anmabl 8“?&5’6% g%%gﬂ'ﬂﬂ%es qne% %Y FEENp 99 ?eﬁ% phase and

per f | uor 3@encameqeerdlypeoids o folomatyon offldnyhatde gmepumpeweal ly if these
conpositions are aze C ticul. uitable
for this applicati on%#ﬁﬂng%% ggfﬁﬂ %irzla_se&lagg aﬁBh a I%Iile%lpoq‘li; nd\fggﬂ’tlél !)P(/eﬁ
conprisi ng 1which 35 sigableeort anmmb&)w&lnwatempapeber ngggl (f@é‘mnah@hlqhnare

par ticul ar t BASEHARNLAMLABlORwiftORPtG! RO sQftatfIE, ORrl 0%,py t of
HFC- 365nf ¢ and frlo%nglo to SA) bly wel gh ta ofS paer§I uor%ﬁ%ﬂ?gneﬁ)p a‘é‘@ﬂgg{ét abl e
for use as plaBP}tF@le“to replace CFC-11 in applications as refrigerants or

heat -excBgnge fl ui ds.Tha aﬂicﬁlanbfﬁdn ﬂQﬂi@Qﬁgim@ﬁoW@{t ih Al @ngRitiogalct@Aingonsi st s

of -from25 t % b HFC- 3 c_a 75 1 70%b wei ght
of perfluoro %nt?‘ eﬂf‘%’gn‘iﬁ)&qqsﬂ% ] gi?a” Pﬁ“FFgl taé‘? 03 ti?a% 088, ?Pwel ght
of 1,1,1,3, 3ﬂ;aammabﬂd ﬂuombcﬁmpmmdmﬁdfatdaas?bn& nioa- %r@%mlqomlf/énnmmmnt ane
i s nost partl rIy i to the.invention -
conprising 1, ﬁ(%fﬁ pe nﬁgﬁ é@&lgbdup g?lcg[?%%g&patgfl %ﬁrgﬁﬁﬁ%ﬁ{%@% cﬂmﬁg?lp?%ul ar

t hose cont ai Kﬁengraﬂy, heneningant rgn@Eonare thmn?ﬁ%(bytvmelgﬂ‘wwfemﬁvgihus oét iF€- 365nf ¢
and from90 to 10% by wei ght of perfluorohexane; those conprising 1,

|, 1,3, 3-pent af | uor obut ane and perfluorobutyl . nmethyl ether, in particular
t hose containing or consisting of from10 to 90% by wei ght of HFC 365nfc
and from 90 to 10% by WEI ght of perfl uorobutyl rret hyI et her and t hose

. o o o o o o



30 perfluorohexane are particularly suitable for this applg ¢gNE2003Anot her
preferred conposition foi this application consists of from40 to 60% by
wei ght' of HFC-365nfc and from 60 to 40% by wei ght of perfluorobutyl methyl
et her. The exanpl es given below are intended to illustrate the invention
wi t hout, however, limting it. 35 Exanples 1 and 2

HFC- 365nf ¢/ per f | uor ohexane and HFC- 365nf-c7 per f | uor opent ane azeotropes In

order -to denonstrat.e .t he exj nce of azeotropjc or pseudoazeotropic
conposi ti ons g&a@of%rpé' W@gFLM%%HPFWO%P%@ﬁ SOl‘@“Elﬂ\lEem@atS. confent is
|, 1, 1, 3, 3- penterfidraidy atdedsant Bnwcight. PrefoabRe RtidNde Mt 2086§ Wephehexane, gl ass

apparatus consisting gf a 50-m boiling flask with a reflux condenser
mF;Ent ed ‘on top was usgar.tlc"llﬁée’f of thr omyrositinas aqeqedier tedtbe inventiored by

means of a theompriwt Et,18|Ppémgluorstutineand hask-fludrd Broafic %l%ﬁt'ibé det er m ned
anount of pur oip }no]n ]?,n ‘%h%ﬁr}%ﬁ%&] uor obut ane was heated to the boiling point
at a known™ pr Eg oreons o LR5y Aoty gn grgo RGOS HBTudamtBetapeof
perfl uorocarbon were Fhaderapdsitidns acadding o ttﬁﬁn}?v&ﬁ& Bﬂ)t&ﬁigupym{fﬁ?@s of a
syringe, via | t . . nat.i on of the ps p- azeot.r.opi.
c)c/)rrpogi tions em-gdcgag?'r_l_ u'i%&%ﬁtsahé{ ilr;r_lé’ge i'fﬁlﬁwf‘_r?gr Eeh%‘@he‘glh‘stﬁ?mplaﬂﬂe Beitnt  of
the m xture abeLompestipgfraceprdingdo demipueritionsan b nsede Ademtageonslyithe vere
carri ed out f girfietast 8186d GRRGapbsont absckdile B RRThAHRLORNEANS AR,
I ncreasi ng, anmpunt s Hf' erfl yor exang Exan%l e or of perfl of)_ tane
(Exanpl e 2). 9B° R4k ‘b‘?’ggéﬁi’rnlé’ vepih 28 Aescred abay e r eernasonfer histishehthiese gi ven.
The change i ncdropositions prei pattiovlarlylz@itatié fdg ld&hi@ﬂﬁ%}@ gbéd §k§l§lﬂ£ﬁt§ cff élfnéé in\(;telno |n nOf
their perfluo ten expressed as 0 Dy. wei )
et B UORRRALADROLNED ke S35 oS
wei ght Per f | uon@pﬂmbhwmﬂﬁ)cdmﬁwg?ﬂs.ghg Terrpe(r)agu(r)e 650EL85. 200
- C100. 00%0. 00939. 893. 749 0 ' . . 0. :
. 11. 80%8086. 40943 ,eowééﬁgégf@}%%aﬂ‘é‘?&%@g@?m%@ CAPARNBE . 8602874, 70%
25. 30927, B71. asostingtothy inyentiongygdesgobet f@exapbRn. UISHEE’s Ecydlopedi2 603 - 12
: Industrial Chemistry, 5® edition, 1987, vol. A8, pp. 338-350. Cationic, anionic,
nonionic and amphoteric surfactants can be used. It is possible, for example, to use
fatty acids, fatty esters, alkylbenzenesulphonates, alkanesulphonates, a-olefin
-sulphonates, a-sulphonated fatty acid esters (SES), alkyl sulphates, alkyl ether
20  sulphates, quaternary ammonium compounds, polyethylene glycol alkyl ethers,
polyethylene glycol phenyl ethers, fatty acid alkanolamides, polyglycol fatty alkyl
ethers, ethylene oxide and propylene oxide block copolymers, alkylbetaines,
_ alkylsulphobetaines, tetraalkylammonium salts of mono- or dialkylphosphoric acids
or surfactants comprising at least one imidazoline group. It is also possible to use
25 surfactants such as those described above containing at least one fluorine
substituent. More specifically, surfactants comprising at least one polyfluoro alkyl
chain or a polyfluoro aromatic substituent can be used. .
In compositions according to the invention which can be used, in
particular, as drying agents, a surfactant of imidazoline type is preferably used. In a
30-  particularly preferred manner, the imidazoline corresponds to the formula:

N
R—c? e

\N /
i

—CH,
\ X

Y

2



HFC- 365nf ¢ by wei ght Perfl uoropent ane PF5050 : % by wei ght BeitpREaR003e

C57. 25%42. 75925. 652. 57%47. 4392S. 250. 63%419. 379%25. 245. 07%%4. 939%2540. 199%69. 81
0R4. 838. 46961. S4%R4. 631. 079%68. 939R4. 425. 99%74. 019R4. 422. 92977. 08%R4. 420. 18%
79. 829%24. 417. 61%82. 399%24. 815. 44%

~84.56%24. 813. 28986. 72924. 811. 31%88: 699258 29. 41990. 59925. 87. 31

992. 69926. 45. 28904. 72927. 43. 499%96. 51 %28. 42. 45%97. 5S%29. 20. 0094.00. 00929. 6
Table 3 Pressup&vhichqR represedts n kikyl oirtkedgislhin doynprising HitoRe? t6 HEabexane

C100. 0090, D0%p0, o1 B 3 IaTrerod amipraun nd sinad gt ad 9395 77omses
Cégoo/&(iogg%og/ g 117605{13?@‘1!%4\’ 18. Preferahlythe doin R remprigesFaanto tw g0

ht Per f | uordaﬂmnéam@nP SR iveHith R hidlaEch
083g69%$£s 1%37 480 81‘VE§Q§1§(’(}%€! &Mégengyﬁ 48%%5%7% axhain comprising 11 ord T, o 640

36. 4b0. 889@9. 108 RIS glokis e ARMeY pasicylag preferred.
. 43. 65956. 35%3742 059%&The 3midafolBid Gar BO@IhE B /oIGROfBEBAKE of DVHB farkbof 297 3. 88%

f 2 08421:360 é;/‘z Ag B%g)lgﬁﬁi{%%% ﬁ%gé 1@5% %‘1’@?"8‘% A(': cfoxylate part is preferably

%3. 611. 43988.duvetfram agateded OvuBaBeated ety . aﬁ‘aqmmp&mggmm %mggbgg%?golg?
64. 63905. 3 0
49. 7a?@ﬂs 3{315@ pséf’tgﬁé M?HGQ§%@ fo% #ﬁé@%s@gql ?b@rf | Uor o

9%7.2 The _azeotropi 0-azeotrvpic m Xtores
hexane or lPFcmcabexyiaestltior opent ane are non-fl anmabl e. Exarrpl e3 6

JUNE 2003 - 14 A C0”pQﬂﬁSdﬁa@ﬁnﬁ@%ﬂbéﬁﬂeﬂe@ul?ﬁtﬁxat&!ﬁ?fsuags‘ra At :3 E%S‘éopZL é s

b h
20 par o by, whrFShA s AR égwﬁgée%@eaa%ehammnmm Adn 22as
honogeneous. land peeferablpjfient Eaito Dt Mﬂﬁonta&hs BWedeAbereh@uiphShatt sidamd 1523.
The -5 conposi tian &b W& N6 4 J{lﬁ%}nﬁy amirie, give good results. Isopropylammonium

. 15 dodecylbenzenesulphonate is particularly preferred.
When a surfactant is present in a composition according to the

invention, its content is generally at least 100 ppm (mg/kg). It is often at least
500 ppm. Preferably, it is at least 1000 ppm. Generally, the surfactant content is not
more than 5000 ppm. It is often not more than 4000 ppm. Preferably, it is not more

20  than 3000 ppm. When a surfactant of imidazoline type as described above is used,
its particularly preferred content is about 2000 ppm. The table below collates, in a
non-limiting manner, a number of preferred compositions according to the

invention.
Table 1
No. | Content of Content of Content of Content of | Non-fluoro
HFC-365mfc | perfluorohexane | HFC-43-10mee |HFE-7100 organic solvent
(% by weight) | (% by weight) | (% by weight) | (% by weight) | (% by weight)
1 |30-60 - 40-70 - -
2 1545 |- - 55-85 -
3 30-49 49-60 - - ethyl acetate
2-10
4 130-49 - : 49-60 - ethyl acetate
. . {2-10
5 |25-38 - - 60-68 isopropanol
' 2-5
6 |55-63 35-45 - - ethyl acetate
2-10
7 |40-50 - - ' 50-60 -




Exanpl e 4 A conposition according to the invention contai g JIGNERQISrts by
wei ght of HFC-365nfc, 60 parts by wei ght of perfluorobutyl ether HFE-7100
and 10 5 parts by weight of isopropanol was subjected to the test according
to | SO standard |1523. The conposition showed no flash point. Exanple 5 :
Solubility of the surfactant |m dazoli rfe’ 18NH (N-(2-am noet hyl ) 15

2-n-oct adecylim dazolﬂl?ggmi gsitt.er nar(?/{ m ét res. 0,026 of | m dazoline 18NH
was dissolved.in 2 g of XyFene & fingdp thy myentigngan be used,ifepmeample.and 20
g of a mixt uinesadomt applicafjons3 ag dofing-Egants antlegraming sgveits PEad toner-aRpgane

wer e added. " L.Qn. gbt ai ned. tains 1182 m o
| m dazol i ne %L- NtHsh |ﬁl ?E%Pﬁlpﬁgén%\tﬁgé&sn b}t(gct gdmf[%r gnqgmzﬁa? a%]??j l%pé’ﬁﬁlatﬁsl ity
test by att eipbigagnts or hegtiexehapgeflgids.ut i on at room tenperature using a

mat ch. The sol ution di draat 2bgij T oeess was perfornmed as
I n Exanmpl e 5, repl aci_&g{%heag%é%\?s%&ﬁ%g?ﬁgf ggégéfecﬁrﬁpl%fort Fd¥e. The
honogeneous B6ehanicsh indisty nerdopttnmetly rthe rogmetip indystry vl ol isndesi:8dMo The

sol-ution di dreffivel @Biwael BddohiRd! &b 85I kgl 6T / 30
0.022 g of Ir?i (:zeol B,Re ?L8NH was di ssolved in f g %?%P%ggﬁtﬁgrng%(adgﬁ%f%fo g of

a mixture coftANGRdNe 8ayFoys reptmeniaanconsisyfor eyammplepet ¢ rlgaring ererationer e
added. The haptige ﬂyegnu?@mhsmbenf atmﬁfhdstﬁm:t. Cﬁﬁéralmsafﬂe@g&d@quﬁoﬁé trlz:ﬂhﬁﬁi 1572-)0' i ne
18NH. Theg s t] f.d. Lgnite ip the test descrj.bed, in Exanple 5. 35
Exanpl e A%D@g?taise"gﬁgrrsé%p bl igndéglrn %g%%a dpyt 'Slfor’lh%g ﬁ@tﬁfﬁon@%@@ &m a

wi dt h of 2 csurfaeting andi tbi sudactaft whicinagheres éul thehsuwrfagh oftthe tohjeck ietienwi t h 20
holes 2 mmii | er, A eyl N, . 1o block all. the

hol es. 6 J%ﬁ@vggggl -al lie1 p e&?’eq‘\;\l/gscﬁ%g%é n?of%c%géusl%ctgn_ & iiilrll‘?%lklghdr yi ng
sol ution in eomepPrsiRg Prigrigetanteare syitelle fon theriugings eprratiqns ST hsaeanspdsitionei ght )
per f | uor ohexawrerdity 000 ifv3atidiRwhihliYe it gh%)rfactaﬁps’détsﬁﬂﬁ’&lc (f«_§“| tHé‘Wa§hiHér o

wei ght) @d 1610 Ql%pof | m dazolipne 18NH obtained in a simlar nmann

that of Rxanftimendeddo pmave the srtactaBhpyed and dried in air for 2 minutes.
The di ppi ng/ dryi ng opedegreasingrasivertp esatussl, 4fot | exagiple; Ol GpeRrirtigcd @ra t ot al
di pping tine f_thi r.eat.ment |1 _the | es
were free ofel\%ga}fog%&%@g%ﬁ%u@%gg (?%gtgg r%&g% E%Sté’me@rlﬁé)&ﬂgcéﬁ nO“E"xHWEﬁ?e 8,
usi ng a dryieumpientsi machinedc withagraasag Geoeply.t 8 comparérgo bf defEesednkc, 60
parts by wei 5 bhinOs Rl IngHER7ehl g Pteo Of

I sobut anal éﬁ‘gh%‘g%%ﬁgpk of . Im d%éz(clfgfr% nfBﬁﬁ:eﬁA?l?I gr&gﬁﬁrﬁos%t%flpéf%%i%gtt?i me of
60 secords, the ipyentiRe compsisingsa Rerdluprearggniovgalvant of digh aplsrey, och ayhe
process was gIRaddM, "R pagiculir EXRRAS 8 SdFnBD aRdMt YihBse SPhibh | QpiRet ai ni ng
36.4 parts b%éweb%t of HFC365pfc,  54.5 Earts b%/ﬂ.welﬁ)ght .of perfluorobutyl
ot her " HFE- 710orobYdrogatbor, g8 pariar ity BHi3pE s SEEREINEsRVMD0 ppm of

i sopropyl anmoni um doAdoydrifedzge agsit kgrhenatfex tofbit particled ohtala dippgit.TDortelr me  of
20 ~ 60 Seco&%cleglggnérg?y Q&JnSﬁseV\@rp%l)rrﬁeqean%fa%ﬂ%ﬁt. During an electrophoto-

25  graphic printing operation, the particles are attracted to the electrostatic image

o printed on the support by electrostatic forces. The toner-fixing agent serves to
" soften the polymer which consequently ensures permanent adhesion of the particles
onto the support. The toner-fixing agent is used in the form of vapours, usually
" generated by vapourizing drops of solvent on a heating plate, for example. The
30  non-flammable compositions according to the invention which have good polymer-

" solvent power are particularly suitable for this application.

The non-flammable compositions according to the invention can be
used advantageously as drying agents in a drying machine or as toner-fixing agents
in an industrial laser printer.

35 The compositions according to the invention are also suitable as
refrigerant fluids, in particular as products to replace CFC-11 (trichlorofluoro-
methane) or as products to replace CFC-113 (1,1,2-trichlorotrifluoroethane), in
particular for applications with a turbocompressor. Turbocompressors are
especially used when it is desired to have available large refrigeration productions



6. JUNE 2003 -16 CLAIMS 1. Conpositions conprising 6 JUNE 2003
1,1,1, 3, 3-pent af | uorobut ane and nore than 5% by wei ght of at |east one
non-fl ammabl e fl uoro conpound presenting to flash point 5 according to
standard |1 SO 1523 sel ected from hydrof | uorocarbons conprising at |east 5
carbon atons, perfluorocarbons, fluoroadfnes and fluoro ethers. 2. N

Conposi tions accordécgﬁ t.o Qaiml, c&rrpri sing in _addition at |east one
non-f 1 uoro ofogaHF-CoORBQRIRg insfallations, iart pxsAYlG cRiofeli Hig Procesiigmimusttn whi ch
th hle Rog-fl uo{)nfomaj'@rl! mﬁﬁltﬁ_irﬁgoﬂtéle:_[ﬁplibi@t_i&@iﬁ%ﬁikefdti_bﬁ} hmre%ﬁdnlgegmid and g
al ohydrocarhons, aliphatic icyclic or aromatig esters of kefones, an

al cohol s or ree?%%ef%t.lorh.WI%oﬁp%g?%oB%Eesé?fclﬁ Eﬁ"ﬁﬁm?‘ﬁ) éra‘?xr‘ﬁr??%rm& bmanglsi ch t he
non-f | uoro oFweeiapedial ofdndustrsal €theylistee &1 adition,11 988 ahBay met1 byl ©nie-39.

met hanol ,5 et I ] 3 . sitions according
to any one o‘?a%ggflﬁgﬁsg%%@ﬂggg%&lﬁf?gtli‘n@é?p%néﬂ g%rﬁ?ggﬁugpéggtoélﬁeorand a
non-f1uoro oMgeni sordlayarable nfigpporemprnds n saletich tihey frorfinachazagt rope
or a pseudo-zzaabiopPitanSand PEFRRGLbE Pﬁw%x??%gf Q%z)e}c%}llgqg %h%g@c&ﬂpo%t?dﬂgs 1 to

5, conprising a surfactant, preferably 1mdazo ) o

al kyl benzene¥6peRirPRicor RFprdo-sagotropicop paticlarly suitably Rt Hys erplisatjorone of
Caims 1 to 6, in WhTREE dofifpoBifibng la8¢BraRE Stof theOmeRMPOMASidiRe 1,1,1,3,3-

2, 3-di hy rodecﬂé{uoro&ent ane HFFff- 43- | Onee)., %erfl orqtriethyl amne,
per f | uorSbut BFHOROaRe, dn: %8 Yoryesiias dhe G‘Flcb]gFff 8 ofUNHARE &1
Conposi t i onscasistingiofidrono 1any 96%ebpive{ghtiofiBIFC-866ntfc andnfpsrh $I0Ng 1255 by
1,1,1,3,3-p east | 1 q s

or opot -t 1 one eip i iF BAAURADERGAE o sdiGBR oD NS BEBL0AES RERLAEE Oty ing
Conposi ti on anpdisativnsgast wigteadnts o1 hearepehanign fluads. &y praferegsi eorpospimufiy

azedt ropi ¢ N MFicARISLoRbIsRDITRREDS tPbdey b9fwé¢mmf4ﬁd-%§ﬁfé)m f¥gh ght  Of
1,1,1, 3, 3-pent afol uor obut ane and from 20 to 60% hy wei ght . of
per f | uorlohexi@né0%oby 318 Rirpesiivgropsntanse & FepPesigem %fg@aalgaﬁer@t Fopite

m xture conspphinGyesshnt ick 1.Y,199,3 bemattdcdob@a®d ¥ndyrovi whs ©f 75.0% lof,
|, 3, 3-pent af | .uglrobut ane and 0 87% by wei ght of perfl uoropentane.

from t !
6 JUNE 2003 Ber ?Orf@?nt%%lsé?osfﬁwlﬁaﬁﬂﬁgf s according -t~ any one of
Clains 1 to 9, in apfh¢ cahiposisionas asairdiapt e, thar nwvegioagentprisined; E83i3Ag -

coLvents, BB RS U B e SHEARES: Lo 11
(trichl &f | ebfromethim8§”edry weight pf BEGCIoSmfc raag fepse S0t 19Ygby weight of
(1,1, 2-tri chhQnablonbxdHe! AREO A RPrising 1,1,1,3,3-pentafluorobutane and perfluorobutyl
. methyl ether, in particular those containing or consisting of from 10 to 90% by
weight of HFC-365mfc and from 90 to 10% by weight of perfluorobutyl methyl
ether; and those comprising 1,1,1,3,3-pentafluorobutane, perfluorohexane and
25  perfluorobutyl methyl ether, are suitable for use as products to replace CFC-113 in
applications as refrigerants or heat-exchange fluids. A preferred composition for
this application consists of from 60 to 65% by weight of HFC-365mfc and from 40
to 35% by weight of 'perﬂuorohexane. A composition containing from 61.0 to
62.0% by weight of 1,1,1,3,3-pentafluorobutane and from 38.0 to 39.0% of
30  perfluorohexane are particufarly suitable for this application. Another preferred
composition for this application consists of from 40 to 60% by weight of
HFC-365mic and from 60 to 40% by weight of perfluorobutyl methyl ether.
The examples given below are intended to illustrate the invention
without, however, limiting it.
35
Examples 1 and 2
HFC-365mfc/perfluorohexane and HFC-36'5mfc/perﬂuoropentane azeotropes

In order to demonstrate the existence of azeotropic or pseudo-
azeotropic  compositions according  to the invention  between



L, CANBI.Ay: %A . AF. AS3. A3Y. A9{ F. A%] . A3Y. AN Y. AFW A . At aYUREF2003
2. AE. AaWB _ k 0 -

rjn28."#it#. .. 1 .| wmhc”~Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] cal ca] ca] ca] cal ca] ca] ca] c{‘la] cRa] ca! : : <=k CCHETEXEPI | NKN\ NnNj N
m\y N} NPHP ~11-

QTQTTU\/\NZZ\ \t azu kfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] cha] ca] ca] ca] ca] cajcalc
a] ca] cal] ca] dehlddpevaiiuoretitany caldc a1 Cn’e}]an&]rxca]oca' ﬁaimb&d:‘xﬁmd I @ﬁ agh | nmoDg

Lqi qrrrttttuggy agge@g)&gﬁggtg]g] Wé) MER j‘ (]?ca%{ é a cal ca]
ca] ca] ca] ca] cal ca] c*a] cal.cal ca RREORG }L} =G
~r’r¥)ZV]bge1) ] j Js use]d '}he ]temperaturecf)f e 1qu1 was measured by means of a

% ~zupkfa\ W g[lpe]riﬂbﬁag]ﬁai]p‘fa a6 #eGlsga] c™al ca] ca] ca] c’\a] ca] ca] ca]cal c”a]ca]c
aJ cMa] ca] g™a] ca] c"a] C a}& e%ca cal ca] ca

% " zupkf a%; W gb] W ca] %I Af %]Oéa?}laa},éda’:] é-@}?@@]lé@lpbat]me‘a] calc
a] ca] ca] ca] C&]asdllemliwlhedimﬁx}@ poiapdicakicatic @sﬁkéikﬁafwiéa{r&e(y)\velg’h@&r{él& (-1

tI 10%/& 0)- % 004 10%
LI 109% / é"‘%}zﬁg ‘{f%fl()fl}&%‘ﬁ‘%‘? ‘gr)‘t'&%ﬂ’@y BO%P%QQI%WI&W yneany 0fiogy H &
()-I #10%/ By@nge) viag sidg twbe, k o }7?! T L10%& ()- " 10%& ()- 10/ 10/
10/ X#?10% & ()-!\ " s3+3Q% ) - r & A219 1109 ()-t!
YO 7& () - ! %1oW&l‘?)‘ﬁﬁ;6]??*%8%@?@@%‘7%%?%59«%?? §°‘§P‘3\Aé%6‘$“fd% gk A2} [ 9
}A210 1\ oyl9 1008t gy reading Ghechings) nohedigs goint -othe TODRUrE )as S Gog:tipn -df 18 | 1094 {
& ()-ta- r S b@ﬁ@@&’&oﬁ) 10%9& ()-F" z10%& ()- 10 10
These measurements were carried out for mixtures containing
1,1,1,3,3-pentafluorobutane  and increasing amounts of perfluorohexane
(Example 1) or of perfluoropentane (Example 2).
15 The pressure at which the measurements were taken is given. The
change in boiling point of the various compositions as a function of their perfluoro-
carbon content, expressed as a % by weight, is given in Table 2. °

Table 2
20  Pressure: 100.1 £0.2 kPa
HFC-365mfc Perfluoropentane PF5050 Temperature
% by weight % by weight °C
100.00% 0.00% ' 39.8
93.77% 6.23% 34
C 91.93% 8.07% 1322
- 90.05% 9.95% 31
88.20% - {11.80% 30
86.40% 13.60% 296
83.54% 16.46% " 29
80.75% 19.25% 28.4
78.14% . 21.86% 28
74.70% 25.30% 27.6
71.38% 28.62% 27.2
67.70% 32.30% 26.6
62.95% 37.05% 26
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10%g& ()-'a s! 109%& ()- ! s!10%gg& ()- !X s!10%& ()- ! s!10%gg& ()- 8.
K' "t #zX6r S1!'1 UL910%=& ()-!y & 10%& ()-!p & 109%& ()-!f & 109%& ()-!a& 10%gg&
"()-"10%g& () -t #Hu#H#HHYR& =1 1IN "109& ()-f5!a -
"109%& ()-f510%& ()-F"Fz10%& ()- 10g 10¢ -
10g° L910%g& [T = =+ -5+ “45%% ()-f5'a "
"109%& ()-f5!f H%ﬁ%éﬁn% fvé@serﬂuor%pﬁy&lg 9#@ fa Temperature 0 2
"109& ()-f5-}. | 1S&1 0%~ 0% ()- "3y&0%&' ()- 10 10 10!p™"
"109& ()-f5!'L A’bx é& YEEG m?gb}gf)%'ﬁ E/%rmn( Q.mng : (?fS p
Eésa?eﬁg%gz ()- f55'2$"/8&10fy& ()42175?‘ S&109PP& () - f 5pR6S&10%& ()| 5! " s&10%<|<& ()-f
u =9:: 16—16
10! * S810%&: (|P21580% 3&10%&4(7)43?/51 S&10%Mhé& () - r2§12‘ S&10%hhé ()-f5::: ,
<<=}[9ML! ! ! 558%%/&' O--1 g%gy/& O --1T7 T10% ()--I rT0% & ()--10%&' ()-3"
3y109& () - =i pU7@ ,,,N WO ()-s "9 aa&() S
I&;/%Oo/? |( ;&' (F ) [45107994.0%0& (51930~ 90%& () -s! " [sg0%: () - Sk QCDEEFEGEHETEXES T5!
;J/aom' () - 3P - XEEFFGSPIBMBSTS! | | * 9" 1093324) - | "()-1°9"10%& ()-!
9" 10% X&' ([ho! y TOY& () T0Y& () - PTIJCOM™N NWOSSTHT @ 310%&' () - 9! @310
%e ()-9! 1 108846V 711 | 10051 54% 1% 09 e
*& ()-2! @! 1BY&R76) - Z! | 10988&136) - ZaNhNj NkNI NN AlyNOr S1.!
10BNV& () - L, [HoUp&—)—3" 3y00b& (10984610984
10984 ~ @ 3109H&EIA - 9! @316@/&&6() 9OPHP; QrQRFMAsu
0109 ()-! hn& ()~ & () -1 TI09& (
10988 () - IQOtsrg’?;"‘-¥£ Rz [ <r S1t 17(’% & ()-)oL’ 10%0@4(‘)-
L$10%& () - o 180% ()-! o godp%wb& ()-'y ! 1P¥& () - UUUEULU<U=Ue5r S1! / K[ r
(t 10%8& ()-|[t—10%& () -( ! &+
10%& () - =US|I7I6Y8% UoUUi Jr 821398 r (t 10%& () - [R#-810%& () -|(t 10%& ()-(t
10%& ()-(t W%@}) UoUouooxY: rb? XU T0%& () -(t 10%& ()-(t
10%&' () - (t & ()-(t 1 f) -/ K[ r UUUUUUU A'.grSl!/(t 1% () - (t
18%58-8 ]@,%@% Y- (t 1%@;&%) IK[r (t 10%4®_-UUUUUULU|]C)(t
- )04 D945 .f 0040 8! () (t
18%&' 8-EJUULIIUJLM%( ) (t 10%(&9"/6_0%& ()-(t 109B&: & ()-/K[r (t
& ()-(t & ()~ 0o H([ 07h& ()~ TO7O& ()-(t 10%& ()-/K[r
(t 10%& ()-[t*10%e& () -( l#g/&&() uuuvvvvvgé)( ()-(t 10%& ()- (t
%8('@)//%2‘ 825[ r7_;g1to/ 10%& () jobteodHI& () - (t 10%R6(4) - VW V! V#V$Vx’\D*(t
() - 109p & ()~ {(+—1DUp& (- K-+—(+—10%p () - (t
iggﬁgg 8?%\5&&&% V. VAVEMMOA 10%& ()-(t 1 ()-(t P& ()-/Kr (t
() -(t W—(‘)_(“[—I )= 5V VRVAVI V. WOt Ip%& ()-(t
igg/g&'gg-(t & () /K[r%%%&'()-((t 109 g'ln()-(t
& ()-LWM SVUV[ V[ b o10%& ()-(t 109 t 109p& ()-/K[r (t
Looe () - (1 Eénlw%k ) 1@7(5t5|/£,L ()-( 8.2() - ( m&-(%)-(E (
10%& () -/ K[ QO.% 10%08&! () 1100.00080& () - (t 109%0[29() - (t
1099& () - t VUVWYW Y YWIOH( T 1090 & ()= ( T 109 O-7TKT (Tt 10%& ()-(t.
10%& ()-(t 10%& ()-(t 10%& ()- VWWWWWWWhI >3 10b 10b(t 10%& ()-/K[r (t
10%& ()-(t oM ()-(t 10%& ()-(t 10%& ()- WVV\MYZZpOS &10%
Pressure: 101.2 &+ 0.5 kPa
HFC-365mfc Perfluorohexane PF5060 Temperature
% by weight % by weight °C
100.00% 0.00% 40
94.61% 5.39% 38.8
93.31% 6.69% 38.6
91.81% 8.19% 384
90.23% 9.77% 38
88.33% 11.67% 37.8
86.06% 13.94% 37.6




L& & ()- 9 &M 10% ;& & ()- >$&nm 10%; &e& () - G& 10%; &né& & JUNEOSH0R & () -
"3y10% ; & & ()- 10bZ\\\]™_|[:.3 & “9BA0YA &A& ()-v W 98A0% &&' ()-V | %8A.0%
&8 ()-v y $P10%: & & ()- L F'10%; &s& ()-3 LF"10%; &s& ()- _t aaaabbbvUs
y10% && ()- f109%&& ()- " y10% && ()-10[ ; &[ 10[ ; & 10[; & 46F"10%; & & ()-3

W 9BA0% && ()-vbcdd\fog h|[1vU4 & "10HL& ()- >& "109R(&R& () -

*91 10%( &&& & Q 11006 (& & (V.. *"Q 1100(&>& ()--3 1 10% &&' () - -
< GO k& () T m’ﬂoﬁﬁﬂ&rﬂ“°f°h?*f%@§€d§&6&' T‘?‘?PﬁfatP@Nj? Hobur
TFLO%%& () - ( m(/%bXWP!@%g( 3 \%E&W;( ( G § % o
183.69% 16. 31% 37.4
80.81% 19.19% 37
76.52% 23.48% 36.8
- 71.60% 28.40% 36.6
. 166.96% 33.04% 36.4
60.88% 39.12% 1364
53.48% 46.52% 36.4
47.09% 52.91% 36.6
43.65% 56.35% . 37
42.05% 57.95% 36.8
36.42% 63.58% 37.6
29.55% 70.45% 382
26.12% 73.88% 38.8
23.01% 76.99% 39.2
20.59% 79.41% 39.8
18.56% 81.44% 140.4
[16.61% 83.39% 41.2
14.77% 85.23% 42.4
13.09% 86.91% l43.6
11.43% 88.57% 44.4
9.80% 90.20% 45.6
8.43% 91.57% 46.8
N 7.18% 92.82% 48
5.90% 94.10% 496
4.63% * 195.37% 51.2
3.44% 96.56% 532
2.32% 97.68% 54.4
1.16% 98.84% 56.4
0.00% 100.00% 57.2

The azeotropic or pseudo-azeotropic mixtures HFC-365mfc/perfluoro-
hexane or HFC-365mfc/perfluoropentane are non-flammable.

5  Example 3
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Example 7
30 0.022 g of Imidazoline 18NH was dissolved in 1 g of isobutanol and

20'g of a mixture containing 13 g of HFC-365mfc and 7 g of perfluorohexane were
added. The homogeneous solution obtained contains 1048 ppm of
Imidazoline 18NH. The solution did not ignite in the test described in Example 5.

35  Example 8 _ .
A PVDF plate of rectilinear geometry with a height of 10 cm, a width

of 2 cm and a thickness of 1 cm pierced through its thickness with 20 holes 2 mm
in diameter was immersed in water in order to block all the holes.
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weight of at least one non-flammable fluoro compound Ppresenting to fiash point
5  according to standard ISO 1523 selected from hydroﬂuorocarbons comprising at

least 5 carbon atoms, perﬂuorocarbons fluoroamines and fluoro ethers.

- 2. Compositions accordmg to Claim 1, compnsmg in addition at least one
non- ﬂuoro organic solvent.

3. Compositions according to Claim 2, in which the non—ﬂuofo organic
.10 solvent is selected from hydrocarbons, halohydrocarbons, aliphatic, alicyclic or

aromatic esters or ketones, and alcohols or ethers.

4. Compositions according to Claim 2 or 3, in which the non_-'ﬂuoro organic
solvent is ethyl acetate, 1,2-dichloroethylene, methanol, ethanol, isopropanol or

isobutanol.

15 5. Compositions according to any one of Claims 2 to 4, comprising
1,1,1,3,3-pentafluorobutane and a non-fluoro organic solvent in proportions in

which they form an azeotrope or a pseudo-azeotrope.

6. Compositions according to any one of Claims 1 to 5, comprising a

surfactant, preferably of imidazoline or alkylbenzenesulphonate type.

20 7. Compositions according to any one of Claims 1 to 6, in which the
non-flammable fluoro compound is 2,3-dihydrodecafluoropentane
i (HFC-43-10mee), perfluorotriethylamine, perfluorobutyl methyl ether,
| petfluoropentane or perfluorohexane.

8. Compositions according to any one of Claims 1 to 7, comprising
25 1,1,1,3,3-pentafluorobutane and at least one perfluorocarbon in propomons mn

which they form an azeotrope or a pseudo-azeotrope.

9. Composition according to Claim 8, comprising an azeotropic or pseudo-

azeotropic mixture consisting essentially of from 40 to 80% by weight of

l,i ,1,3,3-pentafluorobutane and from 20 to 60% by weight of perfluorohexane, or
30 comprising an azeotropic or pseudo-azeotropic mixture consisting essentially of

from 13 to 50% by weight of 1,1,1,3,3-pentafluorobutane and from 50 to 87% by

weight of perfluoropentane.
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