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It has been found, surprisingly, that the compositions according to the

35 invention have good properties as regards their flammability and good technical

properties for a wide range of applications. 1,1,1,3,3-Pentafluorobutane has the

particular advantage of being miscible with non-flammable fluoro compounds and

of being compatible with additives or solvents usually used in applications such as

those mentioned above.
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be used 15 in the cdhposknressitnsacvon-diammable t fieord nwempoumd'c amdbenbinear ,
branched or fg¥alable @&Hp&ﬁ%ﬁ’%rleﬁnﬁ:ﬁ@é@'t& d§noté ang co@nqolmd st Sord) %sitﬁong?(r)gg n

atons. Anong_ the fluoro ethers east 4“Ca
are suitabl rér rctardoer%eot haxe ﬁldﬁtﬁﬂﬁblﬁt‘ﬁashrﬁ‘tlhwccetdm toj 1§ Opstandardi| 523, y

preferred. Ampng thtfhé nbAIRMHTAMS hydBOSSoeABPAI &INGs) %d' flﬁoré &£B5A0n atoms
are surtiblefar Perfl uorotri.ethyl am ne is partlcu ar 8 preferred.

General 1%, Y74 Hio ef‘t"&’rﬂ‘?ﬁ’ﬁ‘%s fPoRsigs ctB B dR¢ratign ran ?ebB?anan%raB@iqelt Ot 101. 3
kPa of greatyelictdmdngareralyuedntiia 4,55. 6,P7eBepadl 0 daflﬁnb&bhisn%rﬂ&ignthe' S

greater tha [ C. Cener.a point. i ess t han or
equal to 13@’@%@ Biargor}gpéaos%gﬂgprtvng ta%%eag(l}e fa}rﬁ%n are §u‘rtaé’i% YHSF or
equal to 100(1:,1,25,44Pﬁ,éfEﬂ:caﬂuyropbrﬁamm|(HFﬁfg43pb®mee)|1s patsulbadinpreferredual to

85C. The F/ . |
i, gy L3 s
non- f | alr?mabfoé upg. &@F@%@W@@W@@ ipsrijrosehicxpng srgproferredy Rertiporopentinsadndr at i o of

greater thagerffiorddthne tafe asﬁll;{%s&ylr{ 8 Brm Rredh Rl WixthRE Jr/ikdndtaesd cal
t han or, e 30 The non-f | ammabl e fl uoro

ratio is greate ano
conpounds | ¥ ‘é; tjéh?’éﬁmﬁlﬁam’ WemdFﬁpe?té‘feétWéLﬁ%téO%@rrﬁek YHEPEHYS st i ng
of 1,1,1, 3, adrraoadlfooshusrahexaaed non-fl ammabl e fluoro conpounds. Usually,

an armunt of greate than 0 0% b ight.is unt of
greater than or equ %@n&ﬁyﬁr\éﬁmdﬂte RS deﬁﬁ?fgﬁ‘amei\ﬁ”%éﬁb&%ﬁp"%t‘ggr eat er
t han orl5equial the @oﬁﬁﬁz!@m;bnsrvacc@mdhng go ghe treehigorf oan bs dined5 brmcherbantydic gr eat er

t han or equ Ight <gives g u y
preferred nanné&eﬁtq% %%gc%rhvej ghghﬁ’t 9o fn%?#ﬁé atolnEh M?ﬁté)lrﬁ% {(}g&%oun
used is t haethewi hpsaaorensisitizcatdenshh STbPB AMSIAIS PuitphisHior usq. Pérﬂqor@utyl

conposi ti onyb@g] BMerft rﬂhﬂﬁqjy Bt&éﬂdpmngaﬁeqrtﬁrmlh& kiRfge Sontpeiaing 1523.
-3- -6 JUN 2Q e fluoro . compounds in

0 neral I bl
e composi HilGHS TCEuRS e PREDKEE ST AR HE RS BSREY e ght .
Preferr2d cewefeedt i ons according to the invention conprise, as nonflarrmabl e

conpound, at |east per rLI ttﬁé)%ﬁ?ﬂﬁgpa%%;‘lll&%r AH&s B?eriltbﬁﬁ’ﬁ@g}& srtrons

met hyl ether or a mX erre rlan
accor di ng t:tt t0e3 kl’ta/@ditgrm’telr étaatctrseque topdsi Predereblyo s beiling pomt is

L1 t?; gﬁé’}qg 238d, @Enér@l?}stth@ﬂﬁhﬁglbun'ﬂ% fé@@-ﬁﬁﬁrbrlelauﬂl’tgportl ons
in V\/mchth Orman

zeotro e or S)SGU 0- a,zeotr%ﬁg Basrg é r":Ehe
t her m)dynarri °6t 2t H01p3 kganﬁ}faéﬂy, theqkoifing Polyf 16 JEss thar &t 1991vg Heﬂ @
vari ablgs: Pﬂéﬁerﬂﬂ?stsdﬁcﬁhﬁ@omt1I§¢estsetma&rrat1urarleo g39G. the conposition of the

5T Spocitic syst ool anrLtE (At oP AloRiAAfpis iy ff FhlGuR7C! " OPe
t enper at ur edisidgd dygthe anmpeesShydroganhaiome mp i mplsaulej of He rlqnqﬂrardmphlase Xis
exact |y edifhorbRohiBBy ﬁc%gpgﬁeatet%nef A?@H%e%eﬁ%nxoféreaeema &%g@trror)e i s

a system of onents_for which rven ture and a
gi ven presstore’ 15>6uit§b1§dff§fez§4h1}’ 4he [/Fengrapriqed rayio ip areateaéltarléé e%‘aftlt% means t hat

the congfituents of TaughoaRTNORIafnidHle ﬂﬁ&’d@@n@é@t@dsﬁ@@te@tteﬂﬁdnei% bgannot be
readily separ, ag 6@% distillation and conseg frl]tlr§y3thetrﬁ b@g enrrdchrrent

in flammabl ¥€1§ ¥ itR thee MyKErs rRsstngy Of o} PEMBOLELOYNG HB%pr esent

i nvention, ﬁ&tﬁﬂ@rﬁﬁfab&sﬂltﬁjio cpﬁ@uﬁQBZPJ@Ml@pm amoxhusfgreatentimnarragualuoe of two
consti tuent seb Iln a LV res fer om t he

boi |'i ng poi ﬁq y\@)fy Y’F\lg 0(1 {BfaggateFﬂlaB g #i 518905%5 } I@S' ‘§elkfeﬂs@v\hose

boi | i ng poi prefedietif Ansmforuomfgreatbrothhn ngetpml bt 2390 bt/rveelglrtue swisebln fospee-by a

e r’ruln%so f ana%cﬁfn? o@ rgﬁéa%rr @n oM egtt&lr t%%%%ﬁwéfg!ht s %bﬂtregﬁtsd!ﬁ hers from

t he boi’l'i ng pal nt true azeotro a maxi

particul arl ryarpra\éﬂ@y rIEfoeﬂ’Ed 1manrr3 e ﬁEfS‘Ftl‘i‘foP’@BHIttang W%@PF‘P Eoﬁ‘éﬁt{@nt ane
form a bi nagym /p’ﬁﬁﬁt ﬁs‘é@etsoﬂ}lalp%mpnﬁtk@@ttlﬁ@l@@rnpbﬁﬂoﬁ meh/flamniitle ei.€omeai ns

from50 to 87% by, wei ght appr oxi nat of. perf oroe Bi n
conposi ti on%onéléﬂ‘?{éﬂnn&’ﬁb npy g(g ffarﬁg?fﬁ%tbﬁc tg ﬁgfoi%n,%{ ﬁﬁ%f

per fl uoropent ane are preferred Bi nary conposrtrons containing from50 to
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equal to 0C__ Mor rti t a al to
10C i s pref &5 BY er%%r Etllel(ril%ua% %{Heé ]H i nR)gl n% a?% s&lfa%i’e ?Orr l{sﬁaﬁmg)ﬁlggtggal to
20C are 15 mnatpaln)tdrmﬁlrmﬂswfpcleﬁ@rme@md are uhesmqs@rmngaatflbmaw&yl
non-fluoro qQuEahdnt SHl YePinged rikf @[%tlde\ﬁ@ qw&neofl mpreilkammwleef bror o

conpound is preferably used so-as t? obtai n, & non-f1 ammbl e conposi tion
accor di ng t@Hf‘ﬂ’éeﬁtﬁ@‘@ﬂfi‘rﬁr‘i‘losﬁBﬁ‘mﬁ@ﬁrYP%ﬁ‘?‘i’fﬁf@I e non-fluoro solvents, the
boi |'i ng2point at 10ITh3 knﬂar&@drcﬁ:amehs owhith caln. b&emedald yhe tdamp@@lmmﬁé ammabl e

I ts h boi | f t t to 15C
breferably. Seaangip ticimseii Bl 57 ntary SEndiee 3 Bt Bhstiiy Ellin o7
the boi | i ng 1p2j hit4,iss 6] ss X drakd carbeyatainst GhIZEOQdmcalb@ms gokpasingdually, the
boi I'i ng poi pf. J Seoli6ss of dih?s'; 28 Ak P &rorhe\’\@ﬁ]]'arc% E}&H?E%Hé eperéfhb‘U uoro

organi c solvent 1s use solvent wth por nt great’er than
or equal toceOENiFs lyenes agarjon, géams. USmengythet #éomﬂqan@ﬁg %hlﬁtomehgweat er

than or 3@qU%cm@roﬁ%ané’raeaqr@Gicmorééma&oaré pRdeB&. %nbrsgﬁmee@ﬂ&bam(m or

equal to 50C. Ina rticularl err dmanner oi | i tis
greater thaReisp! Oé&ﬁgﬁe‘ﬂ% dc! %ﬂ@[‘ﬁ’ ot H?fgfef@ st-tl%ggﬁ) Pds an

enri chnent efhyﬂdmmbb@aﬁmuliﬂyumeﬁamdgam c solvent in the gas phase and 30

consequent |y avoids t r X Accordi ng
to the intended appl |%§mhg°r°e non uém%%ﬁ’ga&e?@e{% %Bﬁﬁpl SSII(’;H sci bl e
or i nm sci bipecudiotdzeoltme wintuige \ueledl 1.3, 3rpentsilugipltians; evhisheenni apvey

i mm sci hke ation.
35 The imurt s ot P e e e R g o

t he invent i ovellc 8HPEIENN G2¢0tppPIc Br @ssmeﬁememebmwes ago |camprIsiggean

nonf | ammabl %mfahypé& GREIUING) @sdpa@éntlsemtmnﬁ memaidw@fr meomﬂwaﬁt 3d vent
can be chosen as af n}(l:tlon of }*ngwde?”ed oarlt aczj %gl:llty of the
conposi t i on COMEREMA MG IS IRPYPRIG, trefesenss intadhePresrahp 6‘%‘189

Preferably, it is not rmre -7- -~ JUN 2003



than 10% by wei ght. Wen a non-fluoro organic solvent is present, its

" content is generally at |least 1% by weight. Preferably, it is at |east 2%
by wei ght. The conpositions according to the invention optiql IU{JNUZ@@Qn a

surfactant. Any surfactant which is wellI5-known per se and whith

conpatible 5 wth the conpositions according to the invention can be used.

Advant ageousl y, the Bigrlaohdnwhich eadrt wiet lin conpospdsitions azceding ©agthto t he

i nvention coppihkish § [ ent, escri bed

above. The reasnoln ?&P’a&e If\e%? brﬁﬁﬁed‘ﬁ?ﬂéfcw%@ %{sqg?wocﬁoﬁ%é\e[ %ar’trgugarl y

sui tabl e forS &céfi J;-anaﬁma 9@@@@ Alspb@lmopmprl@lfngthez Surd acbamarboshatomsadret he

sane tine rehaiylk Mer YeQITIRS %R%B&Ib%ﬁeﬁ?abiﬁ%%aﬁﬂ%é hez“% 809 (%J il tﬁonllg ty of

t he conp sitions. ﬁ pber of surfactant use
conposi t ons"“ﬁ%%rt Fné apls. nmethapal ¢thanody @‘IH@B%HQI bé’i@PrCfp@rw]ex@hptaeol in

U | mann’s Enepet@pedind @ft-Butshestdrt arefchedi MethanoR" eth@hilt 'I%roﬂa%&?an ol . A8,

338- 350. fact ant b
D023 20 iRl i ARl RO, S PIRHISA bt oL ean be
al kyl benzenesul phonaﬂemancdlhaamlmspﬂopbmmaf MI@MeefrDmcwaﬂaize&roplc
oot oo s i, f1 85 B Rt Bunarl) Wil dtBE Sva i of b Bl o o

sul phates, quate M COMPOUNG ene g
pol yet hyf en@p@lho,a@ons %@mywt@me@lspselﬁ@q woacpld nakwaerscﬂoamrdﬁgm Qidloyig%col

fatty alkyly gtvt?éigﬁt ofefh !ﬁﬁﬁexﬁéﬂ@d’reﬁﬂ%@éﬂpﬁf&ﬁﬁeto%% Iﬁétﬁ%wp&@émrs

al kyl bet ai ne obetaj n tetraal anmoni um salts of nono- or

di al kyl phosﬁﬁ‘?ﬁ"i‘)@ea%qn%n%ra QW 9@8%/‘6§V sweight of sl ﬁé 3et-perdafivorohianenppdizol i ne

group. It i abahtS08RIBTSKiLE: dfendtBmotur f act ant s such as those descri bed above
.cont ai ning at | east Eﬁﬁ lLuorj ne substi.tuent speci f

surfactants conpri si hag das ProRe }SSN?WBMZ%‘N&W 8‘?18??\1 8ra2§dtb‘?ﬂ‘§/fl uor o
aromat i t5 sulskiuresewith dah1363-petafluo?dbutanec eiphsiani lawe adeanagds for taytaine

| nvent i on LS80 DniiS Bl bflcPAY HhidbAeo i Ao AIE0! Bsehe ] act ant

of i m dazoli arti cul arl erred nmanner,
the im dazoIUSmat@Ittr 5é§édﬁaslnt thet h@m¢ dtintheaAp Rnt;~theC}@ter¢~$@ whighy i80 i n

whi ch R represeiirgtedBydbiidnc® int@iteg¥enChiddm afoIeREbSI Ng from 2 to 25 carbon
atons, Y represents a”hydroxyl. or amino group ‘and x_.is an infeger froml to

20. Preferably, x i< Pereea “le"}l?an Prred 4B Ithe cOMROSIHARSAOEERD P 4BS from
10 to 200 @h\@nu&n 3i\b2 Q& rcianhehed af opalic éﬂd@mﬁﬂaﬂ@a@hmm&a 3, 4, $6,ch 8R

represents i n.conmprisi 11 or 0 2 are
nost parti cgloér ycakf ?rpe(ﬁ]gefﬁgorp%lg%%gﬁ E&g?tghpg%ar%gg %njlsfaorg(rghﬁlio bl% he free
base or in tidreudeoPrefofably, dbd estersrasé aderpdtives loé anwnloxybe adidceorbpsgihgee. The
carboxyl at e far b car%oara%&ﬁg af%fer;b Zg%e Y&tk a&@amva%l%ysﬁwglkgﬁolug@@&w at ed

fatty acid conprising fromd4 carbon atons. It Is preferred to use the
i mi dazol i ne fijom f thee gf%%PmC@PSlFtr‘in& e mesthanst FH@“%nBlP&?HS‘SR&#I epropanel, A

surfactant afpdbdor] ReBERAGS bhdheRatRnsly fRhyISacdt8e, payL bathat ! ahdpedier red.
This surfactant often. %{ggpél ses an al kyl chain conprising from4 to 22 10

and pr ef er aSRRFORESHT Tt %Y%€ar bon at oms. Dodecyl benzenesul phonate salts,
in particul ar the sdltiesketdnea vwhieli eambe psaninnthe qgmpesigjond acwsdihg 30 the

| sopropy| aﬂ;imhagﬁ 9898@& Qﬁ“&%ﬁ&%ﬂ'&*&?&?& Sad gemg cBH’Jaﬁ'{]i Y4 B gf erg e;ﬂ V\hen
a surfactan resen I N a coO OSIt on accor e |nvent| on
content is Qéh@ﬂ&ﬂbp? atgmy. Kgganep WE@?W% Ayt 1099, 7 Pk 8 carben plomsare piable

30 for use. Among the ketones, acetone, 2-butanone, 2- or 3-pentanone, methyl
isobutyl ketone, diisopropyl ketone, cyclohexanone and acetophenone are
preferred. Methyl isobutyl 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.



15 .500 ppm Preferably, it is at |east 1000 ppm GCenerally, the surfactant
content is not nore than 5000 ppm It is often not nore than 4000 ppm
Preferably, it is not nore than 3000 ppm When a surfact ant 96 zol i ne
type as described above is used, its pagticularly pref er-r éﬂ %
about 2000 ppm The table -below collates, in a non-limti ng rranner

nurber of pref err edIichapbsdnt found taa@tcﬂfeda:diﬂpdsmdnbeaoaé)rdhﬁgvedﬂftﬁeOIhveM&{ e 1
No. Cont ent of Cont.ent

of Non- f | uor 89%%%%@? 3?)83(:?1‘0%&08#199591&#@‘%@0“%@]9@”?&‘5% Jaitatle dor vent (%
by wei ght) (8priizativerisgist Il Verby favedryhig) ¢:7ddpyreasiigg Mhp (t6oobY'solvent for drying"

wei ght) 130- %g%‘ég(b%g%mé% s%ﬁ vfh?c‘;h f2 c§§x80 485 accord?r'{ght%lthe invention are used

acetate2-10
acet at e 10828n88- $B- wgﬁesmsspfanbt@ 8666 6g3®lui5artigteday Specifically, it is
acet at e2- 1044Qip0tc 231iéQ-a w1de varidty df gﬂo@fﬁ%s B@%ﬁ&@?@@l&én‘?@@hﬁg %P'El-ge' ng to

the invention can be used, for exanp I'n sol vent 't cations, y ng

agents, as & SRS REPSHINSHhE qgiyalgggqsoﬁse,rcga{% Hy aglarﬂtagﬂmabﬁetymﬁrﬁm tions
ﬁcc?r di nﬁ t@bxﬁ;?tlsmtidgmenfgdsepaﬁi@alaﬂ&s ﬂlebf cb'ﬁlﬁéislﬁ(gnsr Shké depRibe EH achleve

eat - exchange fl ui i S use exanp

el ect r oni cs5d RIPR IF%HEE‘?{%E]‘?{I&%?OW %Eﬁﬁ‘éf{aﬁ?nﬁrre%’ieidoﬁgl elxﬁmplfe @&@ﬂf@ms(:

i ndust ry0 wheda difing.s desired to renove the vvater adsorbed onto a solid
surface of an obj ecg1 aftebr an a ousbtre at ment. 'IE)he aﬁ ﬂ‘rs? treat.nent can
consist, for exanpl e or" egfélﬁ 8“8%& 8?1 Bpticons 151 ti& °prlesence
of a surf acflanmablgsnbreat, lityis paiffcmd ttomseaqub'@m‘SWhmhaamﬂash Adint dfegredtgrect i s

i mrersed i ng t C, t ant ,
and the sur ac%)r?tqﬂ%ht?g@@ thee%%€ %%rwe rﬁg%%??%-:ozmo ht%f ngoét Iilél{j‘{(\)hen

removed in \%§mrﬁf§“5%t$P1quﬁ%Wé@rﬁnﬂ§htH%W§ a%%%?ro‘ihﬁ% of Sq‘ﬁliéo 2A\kedts on

conpri sj;ng ﬁogﬁgahmaﬂypraf@reaw tabl e for the dryi ng operation. The

conposi tions accor dj ?rﬁto thogf Elventlg h are free  of surfffct ant are

suitable for the wa 38 Yat aé’%lélan' Foe RERPBIC $RA VL #75 SFISEHY

degr easi ng aﬁbmﬁrﬁf - ﬂlaﬂlﬂlab]feoﬂucﬁda:lmipeund is piecerablgatsedisd @s torobtain a

el ect rorrechanl r adsorbed in particular onto
EnmaB i Rhtpoak B 5 Ge el f P

metal conpo cgh %e a_conponent to be
degreased is i mrer sEdr nen- ﬁalbatahledfonbﬂwdrprsgwd@tg,r doHipespsiinteattl 01:fHda

conposijy Onﬁ ﬁtﬁtC%@damgGE{?ergﬂytm% ﬁ&Vﬁmmgaecmmss hRee & B&Hn% | J4@t0ator gani c
sol vent of

olarit such as al articular nethanol or
et hanol and}(blr kﬁ%gégrm eéﬁha@o?ﬁﬁqlu%]etoawgﬁl g?‘%‘ﬁg@go@ﬁrb@glﬂ’flg RYIBY ISETRATy | ar | y
sui t abl e asthdeor eqsil mtgzmﬂ \caamte&uypthte(bnﬂrngfpomtngleagmn os equatso 26090 at t oner
particles opto e rise a polyner and
?%B l{%%ét %Ct{l? Op g%ggltt 1scle§ssth%1 & q?}lfl th 70958

a pignent. graphic pri g operation, the
particles are attrabied a fartmeble nevifluose angammsnh/get@msm,@osotmntwhaupport

by el ecjy osg mg omtcaé em;? h@8F elhas! eags@bg;el;gt | g uE&i S’@é(utaﬁ

pol ymer~whi c B% y ensures per manent o of the par t| cI es onto
t he” suppor t boiliAg PoBRdSs - grpa&pmglaag@n@qqab tQ 490Ci Rretf?fé Iy tha Bf’l PERARtSES usual |y

gener at edgllemeyaaﬁlbfrleawgo dneESsinod ﬁﬁkﬁd@ﬂl‘}t pfyfereemciaaﬁnaa,gthe baflig JoRit
exanple. The 30 non:f 8SI i ons ac?or&ﬁ? ﬁ t he mvgntl on whi ch
have good p§ %‘i’?@‘rﬁgép%ﬁf %ﬂgrt(’ i ARy L0 g ayeify
appl i cat i onenrichenenoroff Flammoesblee rxonrﬂmm torgatmc amchmnd:ll ing theo gathephiase eamtdi on can
be used;advani.a cgl%gﬂ%%laah%rfém@ A Hafrhdbi aﬂs@afamlxggeg' ne or as

toner-fixing a aser & nter he conpositions
according to the i nbeerrding @rﬁneammdgduapalmaaoasa menrflupse prganiq selyent i n

particul ar @ﬁlcﬂr ROMEcH1E Q)r I%Hhaaae%l&a&e% Iohfe fHeOﬁgefdl t&umt %nﬁ) al@l as
products to replace. CFC ( 2-trich trifluoroet

particul ar ¢ssentibly| FI@ENC&H% thhwét@cf u?‘lﬁoé%‘ﬁ%’& s & exquPlﬁogfgﬁpar éi§¥’6‘|gs are
especial |y ysadatdien it is desired to have available large refri gerat| on
pr oduct j ons - lo- it oni.ng

~6 JIIN ~' ~ for air-con i NS!
exanpl e} or for theTb? BHRYRS ?]fgnqrh{mcgp r%;gal’llw‘g?{%tlﬁl 1&‘8?&&? @g
applicati onﬁ) lthe refentger abmprisingedtl, ax&m@élubmluumnanchtr Ehsti geeandmn with a
t ur boconpr e I : i.a of
| ndustri al aéf ﬁgoré%or?rﬁ)gm{lﬁ %'ﬁd@fgg% %ne an g@op@?&aiig[z%ﬁ‘%’%lt %8.1?%'5
chosen as a functlon of the desired polarlty and ﬂammabl ity of the composition.
Generally, this content is not more than 20% by weight. Preferably, it is not more



‘5 Conpositions consisting essentially of 1,1,1, 3, 3-pentafluorobutane and of
one or nore non-flammabl e fl uoro conmpounds sel ected from per f | uor ohexane,
per fl uoropent ane and perfl uorobutyl nethyl ether, especial I Y. L‘Lbaﬁé
conposi tions are azeotropic or pseudo--dzeotropic, are par ui t abl e
for this application. The conpositions according to the i nvent| on

conpri si ng than 1978b3g veighinPdfenironabltenergmmic p@lwéﬂtuelpoqzsemﬂ; &seonient is

parti cul ar o} f % by wei ght of
HFC- 365nf ¢ %&gﬁ?ryo 'fhtagf ri)%ng?/é %ﬁt Pl%‘fé-%l%l?q B ati uor ogen?g}% are suitable
for use as productsTh® Cloemoélél@fl@?@c mgntoatﬂpﬂ llrt}@ntlmn@p@svnalé/f rcog@iamt s or

heat - excha r conS| sts
of from zsr?‘ﬁfa%‘&&t DR R T BBt o o o A SRR BBl o

of perfl uorw%mwpwtwﬁﬁegqr@msﬁo éemﬁnﬁpngam o sty Agverfagepushy, tiy: wei ght
of 1,1,1,3, s?mﬁeﬂ&hﬁfdds@d Qht @ o@ iidné a&mcﬁng% the ii@nfdh e&npﬁélflg Ypfegpent ane

i s most part|c aéu% preferr i g IEEQC; |t|o accor gg 0 thg i nvention
conpri si ng PCROR- MR SRFARHS 12 Ye(% Jf SRET TeasRIEQR ETls sihafdhesec ) ar

t hose cont aiomipugitmns camspmlcuigrl)zaauctablé rﬁ:ma]:ﬁlet/mg%(ygdm velubitity off tHeC- 365nf ¢

and from?9 () n

1,1,1, 3, 3- Osé‘% %ﬁﬂﬁghmﬁgﬁgg a%&eb%ﬁi E%élgglgxgpgdné{r E@%ﬁest herreglzrrﬁisgglretl cul ar
those dént aiormrﬂgnm@blélémf&lmcrqgipewmm%m 10 to 90% by wei ght of HFC-365nfc
and from 90 to 10%J&ynwﬁbahbf%rfaaaﬁtkuwmeﬂml beTRlsBY i neﬁl'aeéoni_@&%&rﬂose

conprising 1,1, 1 3, 3- pent af | uor obut ane, f1 uor ohexane and
per f | uor oblﬁcﬂ)r e mhe dRYREtion gredesgribosh |f<§ %mplﬁsel Bdlmang o Brcyclopediap| ace

CFC-113 i n smpbbgahl @ﬁ@n@ﬁyrﬁ‘f édlﬁ@fi ams Qﬂ K& 3ip. 8381330 9€atidni¢, dmionte
preferred co ositi @é this a%{%&l (&g{mstslof from60 to 65%

Wei ght of HIRCIOIS ARG MRRROERE WISt SBBdiedyedal BRRSHPIeLEF CRABPE AR e, A
conposili onfattpnicdsi fagtyf egens bIKylbamz&es@lphdnateseiajtenenflphonates, «-olefin
1,1,1,3,3-p r r 3 t 0] er exane
are parti oUTlyatl PMlABRaRE tad Ao ells | BESh S0P AR BT U
conposi ti orsuﬂrdwatqshquafapm @mmmummmugd%fporlymlw el:vceb%lm ofdrght of
HFC- 365nT ¢ qyickihyiene BQcbptaYe &Mefé/efagptamqfalmbfahu@ésoeetyglycapfaﬂylaue}lher The
exanpl es given beI ow are | ntended t il u e.inventi wi f hout ,
onover . 1SRRG ene 3axR s BEop ear oD ke SRV BER | UG BHERENe. and
HFC- 3650f ¢/ %)Byl&dlpmw&ﬁﬂésaﬁetr@alegﬁmﬁmﬁmni rsalty AT mbao-derodisikyphesphogic )
exi stence of .azeotr seudo tropic . c cord to the
i nvention H&t Oer‘fur i’its Comgnﬁmgla eig(?ge mflai&% bﬁeﬂnﬁg 1%Gorto b%ﬁg and
per f | uor opent aswefactanfsesichuay tvex aleegribgd @sveppaﬁamm at deest ong rfblomlﬂlea 50-m

boi ling fl ag%'é?t%%ﬁ} ?{Jrgfs é@fﬁ&a@l ﬁﬂ&%{m{m%gm‘%rﬁtqgﬁt YRSpi$atbro W

t enperature o g asure ans of a fthernbneter |pp| ng
|nto t he fldwgia om ply eraéﬁ@‘lltgﬁ %‘é@t&l‘?ﬁtﬁ% aWsdnt of pure

, 1, 353- pent af | uorrpb@ah@@@umamﬁh t Qhd h@véﬁﬁbﬁlvm]gcpoJaﬂtbeahs@i KAown

pressure and.accura wei ghed erfl carb
gradual |y ﬂ}?ﬂl%ﬁ%}cg%&pﬂ{goagﬁﬁg ?Flgiﬁg? Oﬁérﬁﬁ ﬁf‘egypgy}‘wlﬁ cab Vluéeé)rf%flde t ube.
The det er mipaatidubarlyoprefdredpsauctn taz mutlazpine cavespasdstto dresfowaslacarri ed 10 out
by readi ng the change in boiling point of the mxture as a function of its
conposi tion. These measurements were cqjried out for mxtures containing
1,1,1, 3, 3-pent af | uorobut ane andR Jer anount s of perfl uorohexane
(Exanmpl e 1) or of perfluoropentane (:Eéimgﬁ\e"' 15 The pressure at which
t he, measurenments were taken is given) The change in boiling point of the
various conpositions as a function ofNt+h&H, perfl uorocarbon content,
expressed as a % by weight, is g’%v& in Table 2. ' Table 2

2

\ X
Y
30
in which R represents an alkyl or alkenyl chain comprising from 2 to 25 carbon

atoms, Y represents a hydroxyl or amino group and x is an integer from 1 to 20.
Preferably, x is from 1 to 12. Preferably, the chain R comprises from 10 to 20



20 .Pressure: 100.1 ~ 0.2 kPa HFC-365nfc by wei ght Perfl uor opent ane PF5050 %
" by wei ght Tenperature
C100. 009®. 00989. 893. 77%6. 23%3491. 9398. 07932. 290. 05%0. 95%35%@?/&1% é %3086.
4094.3. 60929. 683. 549%4.6. 4692980. 7S% 9. 25988. 478. 149%R21. 86928’ B R7.671
. 389%28. 629%R27. 267. 70%32. 30926. 662. 95%87. 05%6 -12 - - 6 J U N 2003

gg? ggOS/QTzC?b%ﬁbmh@mSg@ o ;mm?/@mbgge]gsﬁggg 3;%@% a\fﬁb% (yggma ﬁ%al%m 19969. 81%

. . : . 0

20 335, 4606 AR08 s ERH X 230 DR eiphiagy vretned

YR4. 422. 929% 7. 08924 The dmikReeId8a816bt. id tHe fotm of the free base or in the form ofa

%32 39924. 8 4 8 925, 29. 41990, 59925. 87
oo ol st HeBaRe e plid, SE0skeMNe SThe LntBRy Rt Fan 49 pleréiaBly

tyes 42. £5pders5Ydom 0. B0YAle0 00 0vEbIBteT fhity adld Rowpsising:froh) 4. 12 22 @rtirkPa

HFC-365nf ¢ by \eextgigt;?@feyea%qne&ﬁmmf’dé%m i ﬁ&m%&l@g@g@%g% 70g88E

C100. 00%9). 00%1094. 61%. 39%38. 893. 31% 69%28. 691
. 3304.1. 6798MOBABIOBYHAE 84587. 6  -13 - -6 JUN 2003 HFC- 365nfc by

wei ght Per f | uor ohexape stiffeéi@t of alkylbenzenesulphonate type is also particularly

preferred. This surfactant often comprises an alkyl chain comprising from 4 to 22

10 and preferably from 10 to 14 carbon atoms. Dodecylbenzenesulphonate salts, in

particular the salts of a quaternafy amine, give good results. Isopropylammonium
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

15 500 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 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

20  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 15-45 - - 55-85 -
3 30-49 49-60 - - ethyl acetate
2-10
4 30-49 - 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 -




~ % by wei ght Tenperature C83.69%6. 31
87.480. 81%49. 19%3776. 52923. 48%36. 871. 60%28. 40%36. 666. 96%33. 04%86. 450. 88%39

0 12936. 453. 48%16. S2936. 447. 09%2. 91 _5 4‘4 2
%36. 643. 65%6. 35%3742. 05%7. 95%36. 836..42%63. 58%37. 629. 55% ¥ uiNl 202%3 12%3
. 889388. 823. 01%/6. 99%389. 220. 59%/9. 41%39. 818. 56%81. 44%10. 416. 61%83. 39%11. 214.

77985. 23%12. 413. 09Y8be &ﬁﬁﬁc&jtﬁ)hk.aé&ﬁ@&g53%€4in4&ltﬁﬂ%9-bgqps@@-f@ge)fla’ﬁ%é- S79%6. 8
7.189%92. 82%%@1\98%4. ijcgcygtg. 64,63905. 37961..23 44906 56963, 2232007, 68%%4. 41.
16008. 84956 40 0HATYCHUEY 25 Ining A%50hy A PEreting, slygus a5 asionspfiging xt ur es

HFC- 365nf c/ggents| ldreo chmpasitonr aeb@dB@5nd dhpenftntpnopemt 16 B @ised as

non- f I amma iRt 3 - J U N 2003 A conposition according to
t he invent it}(l%ﬁlggont al n}?eﬁge)éc&%%%ﬁgdé% wei ght of HFC 365nfc, SO parts by

wei ght 8f perf| uor oftediaig PEENS08Msedidfot Gxpatples ibythevelghionot @t éyétracet at e
was prepar §fechhieal (eS| tdo ; rPaSheH | &c the test
accordi ng toeci SO gt andgf?% df5§b§.m§'lﬁgquggan§§§%‘}dé‘%t shpv\%dﬁng {I%ase{%otgoi nt .

" Exanpl e 4 ASESHHARE st aftseriedi oo tosalidesyriase i @ obisat aften ag aqoequsrt s by
wei ght of  Iitd&hNTke adRonafiéAmbit saBicoidistofor RRIhHMOs PPN NS bP&htisHEE- 7100

and 10 5 part.s wej.ght of isopro ol s subjected to the test accordin
£0°1 0 ot apuPRAEs St Hreuet S RIERENRY Uilertite) s S pichs vekiopro &
Sol ubi 1Dt y thé dhijert siar fnanemed ihna diayiaki agent 8iNHh¢ Nbofi Ragntate elomprisingSa

2-n-oct ade i i i r ] es.. 0.026 f lmdazpline 18NH
was di ssol Ssé%‘la%g‘gzagh3$§§§4f€°ﬁgéﬁ(‘?‘§é%%?}é%\g%°r gn&e&lﬁ? %Y l??é‘ﬁ%foheggf‘ﬁeﬁ?? and 20
g of a m xtremevebrinannwashing batlof THEG@GHsttpnansccardingf top e limombbaxane
wer e added. . | Uil i c § 8

| ni dazol | né°%%?§%ﬁt?gﬁg%@9su J{@e@?gﬁ @g&gi% T&%p%’éﬁéqgg ?n,’fnrébi lity
test by at tapgrdinggottbe inyaniien whichass fies ehsustactagbaresuitpide deruhe wWashing a

mat ch. 13he vaed imtdndBed & iRt thsvirfaetantExanpl e 6 The process was perforned as

in Exanpl e 5, | agi th | ith 25 th . t. of tol . Th
et ol b o S AR e b SRR AR b eL R e
sol uti on dietectromechmiitad industrhido r@sevedbs graabe adsorbedxiamattecutar datanmesta 7 30

0. 022 of lm i Syl SS i, N i 20 f
2 mixtore SORUSHER: (REHER WHRSREIsRs Bt ARy " bolpBid VO, BB Bl e
added. The imomsepsnacubatt if il daressingdobisat dihgscommsitipinaedordinedazol i ne

18NH. e at i o GNhb . £ : [ bRri 5. 35
Exanpl 268 Zgé\%ﬁ&&gfgtcgn_@g %lrn g%?ifogﬂggrr& B@Sﬁ I%SStOlVQ%?%f h@gﬂﬂpbl&ﬂt@S gslg,plligscm a

try wwth a hei
width of 2adAngld 18 PRitiCRIGESEEBOl ey ehiagp é‘Bg/toﬁr%‘B@enW 1 lgt?ﬂna%ﬁésg with 20
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hol es. A toner-fixing agent serves to fix toner particles onto a support. Toner
particles generally comprise a polymer and a pigment. During an electrophoto-

25  graphic printing operation, the particles are attracted to the electrostatic image
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
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organi ¢ solvent in proportions ofrman azeo pe’or’
pseudo- azeqentyfleorobutane and perﬂuorohexane n part1cu1ar those containing or consisting

20  of from 10 to 90% by weight of HFC-365mfc and from 90 to 10% by weight of
perfluorohexane; those comprising 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-365mic 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 particularly suitable for this application. Another preferred
composition for this application consists of from 40 to 60% by weight of
HFC-365mfc 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-365mfc/perfluoropentane azeotropes

In order to demonstrate the existence of azeotropic or pseudo-

azeotropic compositions according to the  invention  between
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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
91.93% 8.07% 32.2
90.05% 9.95% 31
88.20% 11.80% 30
86.40% 13.60% 29.6
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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38.46% 61.54% 246
31.07% 68.93% 244
25.99% 74.01% 244
22.92% 77.08% 244
20.18% 79.82% 24.4
17.61% 82.39% 24.8
15.44% 84.56% 24.8
13.28% 86.72% 24.8
11.31% 88.69% 252
9.41% 90.59% 25.8
7.31% 92.69% 26.4
5.28% 94.72% 27.4
3.49% 96.51% 28.4
2.45% 97.55% 29.2
0.00% 100.00% 29.6
Table 3
—l;r;;s—ur—e: 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
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80.81% 19.19% 37
76.52% 23.48% 36.8
71.60% 28.40% 36.6
66.96% 33.04% 36.4
60.88% 39.12% 364
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% 40.4
16.61% 83.39% 41.2
14.77% 85.23% 424
13.09% 86.91% 43.6
11.43% 88.57% 44.4
9.80% 90.20% 45.6
8.43% 91.57% 46.8
7.18% 92.82% 48
5.90% 94.10% 49.6
4.63% 95.37% 51.2
3.44% 96.56% 53.2
2.32% 97.68% 54.4
1.16% 98.84% 56.4
0.00% 100.00% 57.2

5

The azeotropic or pseudo-azeotropic mixtures HFC-365mfc/perfluoro-

hexane or HFC-365mfc/perfluoropentane are non-flammable.

Example 3
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Example 6

The process was performed as in Example 5, replacing the xylene with

25 the same amount of toluene. The homogeneous solution obtained contains

1182 ppm of Imidazoline 18NH. The solution did not ignite in the test described in
Example 5.

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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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
(HFC-43-10mee), perfluorotriethylamine, perfluorobutyl methyl ether,

perfluoropentane 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 proportions in

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
1,1,1,3,3-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 §7% by

weight of perfluoropentane.
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