EP 0i381 216 Bl Description The present invention relates to novel

hydr ochl or of | uor ocar bon azeotr-opi'c” or _azeotropic-li ke m xtures which can be
used as a chl orofl uorocarbon al ternat FR838h@®B? ch have excell ent
properties as a solvent and s so on. Chlorofluorocarbon conpounds
(hereinafter gefgrred sinply as CFCs) have little toxicity and are, in many

cases, non-fl ammé)‘foe and chem cally stable. Various CFCs having different

boi i ng poi nt's #fLpBAH hdRfidh- reli¥s 16! dobdl RydbchRidfildrdirBdncszbdt@gic or azeotropic-like mixtures
1,1,2-trichl Oﬁﬁﬂihje_a%b@uge& b 4 LHUrMBErERMBN hilBinative hnd WhidhIRe BSolignt RprRIATas @ Golvbnt and
bl ow FG° agentge ghr i chl or ononof | uoronet hane (R 1) is used as a bl owi ng agent
or a p\r’0pe| | ant chigbsiodtaton coMpdudlisD thbbinsier Aserbd 3iply(481CHCs) Bavelitidl ta@®itBand are, in
propel | ant orményr cbdsi gei-amimablehundi cherhitaty Stadibl @arbiis CFCsRhavitig adiftbranl bdillhg havings are
| ong | i feti neavailable.lBy irtue b syeh @ropertiasch, T, 2aichiort-he.2-stlucadetamEhi@n £3) isvisert & & $vlvgnt or a
wi || be di ssodévirigeapeltty trisiddramonpfiudiombthawe (R1t) isstised ee adiidwingi agent roadi peepieliant; whd dith-
i nitiate archeabdifluommethanor(R14) islisaizzs agropsidntdeplebigeranthe ozone | ayer.
Accordi ngly, t hEhemicslit statileoftid, Rirangl Riyi3HayegjongHistine in the traporphere andreaeh the shitosgiary
have been i npvhereethayvewll bertiisseeistest tey, solar fagiation taiglepra Shiprine madicals, which jnitialerthein éRsctop
devel op 15 a WHCoZaMe @pdhsleRigie thehprone daysn depadinglypther pogulgtiqes fo Jigiting Jhrouse pf sych
an obj ect 8"]; %og‘% ?%%Qfélhimg%mgémg;@g% %;Ffs%’ﬂ‘r'@é beas, Actiypl jcppyiucted to develop
hydr ochl or &% | 2 - , whi ch haye vari ous .
Clcerent o opek it SLUER ol L ORI e s e
GFC al ter nat | {0oR S0me, ich hays erietp xcslont rapeyts il B cony
hydr ochl or of | Uof, . - CHxCI FZ (1)
wher QJ_p a+po+c:3f%£°ﬁ%ﬂgfﬂﬂé1%ﬁ?'&%in?0 c{!;{?lr u&%{, %(1%&5@95 i.s described in
t he appl i Caméﬁ.c@hbﬁ{cmﬁﬁ,’t pr@publ i shed application EP-A-0 347 924. 25
The present invention provides a hydrochl orof | uorocarbon azeotropic or
azeot r opi c- | i JaRrei 24ty4cR 338+ flefd N@ehait b 4y2€, sl BdalPoxyRE M Xture of the
present i nveng deydrited intAdapplicaitERhdrdoPprefuBistiéd/apbiicaishEblaw swnd24ray take a form
of an azeoby OPi The: PIFEEAS invérdion Provides A hpdéchiopildrocarked £-86HPI6 | di | addiropic-like mixture as
Particul arly odfissd inthedaims. a sol vent, it provides properties equal or
superior to conViennixioeat the, piesént inventitr is not-famiriable oolstdialieenmable aidBinay fEkecr lefmooian
it |'s very ussbaiopi@ooramsition &lan @eevlidriovise CampoRtioh3Parfeylatiyhwion usesl asudbsolvantt if priovides
change i n t heprensrtig®eduel oy sunsrier totnowantand hilR=trichiseritrifiiorepthane @) i dihereforegit is very useful
Ther ef or e, 34 tasrpapiteseativesteriRi1A. Rudker.qig pubstentihehangedn the cemrasitien wis gbse hen befig or
wher eby it hatyeroratiag Therefere.itypay hedisad ip de Same Bpnnen g ifrenventiona) eingle, (e hprelpyt has a
t echni que i s Pt thab pe supsiantiphehange. 7| therconvenfiopal frelipup Boquitedhe enpl gyed i n t he
azeotropi c or a2 Mdashierofuoiopropangs: 9y ResSpRloveh & 1P @2KPPG va%‘ﬁ‘f"irgg'ﬁ"' faixtuseg of the
CF3CF2CHC12( Vo) 8 F2CF2CHCI F(R225cb) Sone hal ogenat ed
hydr ocar boffs %‘%‘ %oint of from20 to 85 C other than the

&

b . . .
hydroch- 1 orofTub ool htagy! “%3 bih G lﬂ'glg 1§ 88 bRl the hyaroch-
hydr ocar bO”Sworan (bt mZ %ﬁrz)?!@ﬁ:dﬂ?{'%h n rﬁ?&r y é/sdﬁnﬁ’&iﬁé:gooﬂ r&%by{igand
froml, to 4 cgihinde rtfoftd haling Hotir ¥ 1o adaﬁeﬁ’?;é( A8 Sis6din b vk b AlentigH)
The sui table chirgy Liadie ehihhetbd hlRaBensaVihd dorh 10 4l cdrbbnZatérdd. ReRdP bigiStomethane,
i ncl ude di chl ghenplidasitsthyiohe Nés-t2-dictidrésiy@hd) SitdhlotoBidBane and 2-chloro-2-methylpropane. The
cks-1, 2- di chl momeriedyhy@fcarbohs CidicieO M 2MeroMi@rodthanal (R193)2 -11vetthohloRr DPd@MBrocthdne
fluori nat ed hyazancar-Giemso-2,pelrifideosthads 2R128), al2kdihibiort, fdifkoroettank age320)Ri 1]Bgichioro-1-
1,1, 2-tri chl osuoro@hdde ({RT41) ando &1 -tia@o-{-Micradthpne (R141b). Likewise, the brominated hydrocarbons in-
1, 1- di chl orso-Qyde 2brdmopiopaner oet hane (Rl 23),; 1, 2-dichloro-1, 1-di fl uoroet hane
(RLi 32b), 1, 2- dHedwaerbonsi havifig adoitimg brinh of frén 20 o 85r@ which can be used in the mixtures of the
1, 1- di chl or o-invehtionoineksie [liphatiop Riicudlip jand aRmatic dwdrocathensh Bujtable hydsetamgnsrat eyclopatans,
in- 45 dude 22-dmethyptagpagi@ethylpentane and 2,3-dimethylbutane. Suitable hydrocarbons having from 5 to 8
i carbon atoms may be a mixiure obiained as a peiroleum fraction and may preferably be a petroleum
s0 fraction containing as the main component at least one member selected from the group consisting of
cyclopentane, 2,2-dimethylbutane, 2-methylpentane and 2,3-dimethyibutane.

The azeotropic or azeotropic-like composition of the mixture of the present invention may vary to an
extent of £1.0% by weight depending upon the purities of the compounds fo be mixed or by the influence
of measuring error. '

55 To the mixture of the present inveniion, other components may further be incorporated, as the case
reguires. For example, when the mixture is used as a solvent, it may contain at least one member selected
from the group consisting of hydrocarbons such as neopentane, 3-methylpentane, neohexane, hexane, 3-
methylhexane, heptane, isoheptane, 23-dimethyipentane, 2,4-dimethylpentane, octane, 2,2,3-trimsthylpen-

v
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Hydg.ocarpons having a boiling poi nt of from20 to 85 C which can be used
in the mxtures of the inventd on,” include aliphatic, alicyclic and aromatic
hydr ocar bons. Suitabl e hydrocar bon§|’apr%31c?}§|96pent ane, 2, 2-di et hyl but ane,
2- met hyl pent ane and 2, 3- di net hyl but ane. SUI t abl e hydrocar bons havi ng fromb5

to 8 carbop abone.mmy be a mxiure obtal ex%..se a8 ”Ol gumd Lagt lon,and, my
pr ef er abl yp i 24 ¥ f|'° EME era.cﬁé‘h pgs ' é:ﬁ" o guas%ngﬁe,?ét
| east one st e G g oy Ty et
2, 2- di et Nl R Gene i Fizads .sé. AR sl

or a@ td OBMubrop dn{%ﬁe QQW Sm-&gcaf he%r?é and tr! hloFobl?z, Eﬁl&'?d%{h%nel h‘ﬁf@ Bérﬁ;ﬁ[?nd@ﬁy
Vary M0 anpisdie dinindd: otherd4Pondbeosi; odSEashBbsUgpRRdds! Yorait!Eibdhbi6 keBhes! dMides:
corrpounds hifd 20168, xed or by the inf I uence of neasuring error. 55 To the
m xture of tThe PErMmE Bi subisEMibAz0 BompdhdiBrin GRMNANS BF the IPRIserh IHvériaT ishet particularly

| ncor por at iited Asit foh e arpeserot bprdving or Eobtroliiby RBbabilitycodtaining arsuiabla beilingSpoint &d
as a Solwendnflainmabliity tieocth@ntris asuallyetasi 0 ae S0% by In@ights plefatablg drofnr Dt 40%e by weaighp.
consi st i ngPwsferahly duehGegotporationsaiCbring shawbapeadtapic or &estpitrilepempaiton. Fortheh éxgivee,
hexane, 3- thambtiye hdighrirve! df elpbitizing efféct ditie plfestive, to inc@paiatere stabilizer The pantent of such

2, 4-di meth eamponeptstigyrually rom 130py to 18% [y (weight. preferably frgm (40 g@m top5Pe bBweighine,
2.2 A-tri the bvre of &\9&6@% inventien mas furifer contain FRERYsrRieaping) assistants, surfactants,

et hyl cydt o?fé'i!%’wég ageR(s 8 ¥a¥it ed hydr ocar- bons such as

1,1, 2-tri chl &edb4 Pfg?lémn “'?jsdfhesﬁl "8?’8@[‘*]%1“% th;) rNgé 168 f3 isym ghain or cyclic
tetrachl or oup of Ygaiurptad,kond gpay; e

: | © |T§§{°§ e@kn tr g 1n \f opang and
preseng in %ﬁg 8 ﬁ%r rg gﬁ prpReng %;? etrg?Fﬁ%wﬁp “Bleeane

rags; ‘}e Dncpo g §£‘ Kl S .

cis-3-ch oro uoropentene-

1,1,1,2,2,5,5, 6 6 6- decafluorohexane and tetrachl oro-1, 2 -di fl uor oet hane;
n|tro conpounds phenol s; am nes; ether%k anyl enes; esters; organi c
phosphat es; epoxi des; RfuransF(aIcohoIs etones; afmdes; and triazoles. The

content ,f such addi pAQnal onents j he ,m xt .t he present
i nvention is not palar HRYi t ed, Ror t
controlling the sol Ity Obt ai gi ng sui tabl e

se of inproving or

oi [ isng point or lo
non-flammuability, the content is usuaII)R romO0O to 50% by wei ght,
preferably from1 to 40% by weight. Preferably such incorporation will
bring aBobut an azeotrgpic or azeotropig«like corrp05| COgR. Further, to give
the mxture a high le '

| of stabilizi eff.ect ffectlve to
incorporate a stabil . Thewgp ddlt onents is
fro ppm 0 5% by

usually from1l ppmt

wei ght. Further, the ,;(ture»of t he pr sent |nver1t|on may further contain
vari ous %l eani ng assi Bants surfactant's, 15 enulsifying agents or water.

As the nitro conpounds, t hose represented by the fornula R-NO2 wherein Ris
a chain or cyclic hydgpcarbon group haV| ndHom1 to 6 carbon atons and

cong._gl ning a saturatedor unsaturat eR” -@- y be enpl oyed. Specifically,

they ingjude nitrone 0 LRGet hane, tropropane, 2-nitropropane and
ni trobenzene. Mre p rred are nitrome e and nitroethane. 20 As
the phenols, those represented.by the fol IRWi ng formulas are preferred: R
25 OR R COCR OR RX X XR"'

ftIH2~-R . 35 R* R
: 45 wherein each of R, R, R" and R" is OH or a chain or cyclic hydrocarbon group having from 1 to 6 carbon
atoms and containing a saturated or unsaturated bond.

Specifically, they include phenol, o-cresol, m-cresol, p-cresol, thymol, p-tart-butylphenol tert-butyl-
catechol, catechol, isosugenol, o-methoxyphenol, 4,4-dihydroxyphenyl-2,2-propane, isoamyl salicylate, ben-
2yl salicylate, methyl salicylate and 2 B-di-t-butyl-p-cresol. More preferred are phenol, 44—d|hydroxyphenyl-

s0 2.2-propane and 2,6-di-t-butyl-p-cresol.

As the amines, those represented by the following formulas are preferred:

R-N(R)2, (R)2-N(R)z, (R)2-NR',
(R)sN, RN,



40 =, ¥ w OCR' -R. R 1 45 wherein each of R, R, AR and R
is OHor a chain or cyclic hydrocarbon group having from1l to 6 carbon
atoms and containing a saturated or ERfs#WA18®Id bond. Specifically, they

i ncl ude phenol, o-cresol, mcresol, p-cresol, thynol, p-tert-butyl phenol,

tert-butyl- catechol, cat echol , soeugenol , O-met _hoxyphenol ,

4, 4' - di hydr oxyphenyl - 2, 2- propane, i sofmyl sal i cylate, ben- zyl salicylate,
met hyl salicylate and 2,-di-t-bu y(-p cres I be preferred are phenol,
4 4- di hydr oxyphenyl - 50 2, 2- propé

and 2 pbutyl -p-cresol. As the
r\RV those represented by the f fforrrul as are preferred:

R-N( (R)2 N(R)2, (R2-NR, (R)a RN, 55 4 EP 0 381 216 B1L O NR
R R (R)2N-R—N—(R‘)2 R- CHN( FR) 2 -R—N—(R )2 70 (R2NR -NHRN(R )2 '
(R 2N- (R NM@NMI—I-R' and (R)2-N-OR wherein each of R, R Rand Ris a
hydr ogen at ammqn')a-nshmp or cyclic hydrocarbon group having from1l to 8
car bon atr@mgR)ANB-NEERINRNE Ng a saturated or unsaturated bond. 15

Speci fical | ﬁ)zN-@ElyH)r-ﬁ'thN}ER Ped (R)Y-8ORhe, hexyl ami ne, diisopropylarnine,

di i sobutyl am ne, di- pr o- pyl,amne, diallylamne, triethylam ne,

n- met hyl ani rvhmn eash of Bi et apd B gp Phﬁdmmﬁpm@r?mim oKicyrie Wr%qumumevmg from 1
triallylam r@wéhopytp'aﬁrm’éomamm spjuratash oy ynsaiiaied bordet hy| ani ne, di net hyl ani ne,
trimet hyl"ani népediicaly| dbavn@clugn PHYADINR. nRexvigspieg, "é?ﬁ??é'am'f‘%o I"‘"‘Bwrnethylmr gi-n-pro-

pholine,

\ d
3 Ie(}::) eﬁ?;?;%nﬁg%?ﬁg megplam ylnen | y Pl FP@' ?JHK}?&’ tnmethylamme, ethylamine,
/! s am a lamme, tributylamine,
N N- di met hy f'T"H pr g"%lfeffgem he);ﬁm i : QL
i

di min N,N-di Iamlme,
di benl-en I Eﬁmﬁ EE? 3fotn H;er ig

’béﬂ I ﬁﬁyf are
drlsopropyl am,,@ prroepresented bay
foll ow ng formnul as are pre erre R—OR
R ROH+R girHOROR, HO R- OR - OR', HOR—C]—I, 35 RO R -CH -R 40

ROR -@R', ROCH - R L_045 ROR - (OR')2 50 wherein each of R
R and R is a chain or cyclic hydrocarbon group having from1l to 10 carbon
atonms and R
N\,
?
30 \ Rr /

R-OH-R' OH , HO-R-O-R' , HO-R-0-R-O-R" , HO-R-OH ,

® R-0- R'-CH - R"
t—0yp J ©
4 R-O-R' -O-R",

R-0-CH - R™ ,

R-O-R' - (OR")2

so wherein each of R, R' and R" is a chain or cyclic hydrocarbon group having from 1 fo 10 carbon atoms and
containing a saturated or unsaturated bond. Specifically, they include 1,4-dioxane, 1,2-butanediol, isopropyl
ether, ethylene glycol monomethyl ether, diethylene glycol monomethyl ether, diethylene glycol monoethyl
ether, dipropylene giycol methyl ether, ethyl isobutyl ether, ethyl isopentyl ether, ethyl naphthyl ether, ethyl
vinyl ether, sthyl phenyl ether, anisole, anethole, ethyl propargyl ether, ethyl propyl ether, ethyl methyl
s6 ether, ethylene glycol, methyl glycidyl ether, ethylene glycol diethyl ether, ethylene glycol diphenyl ether,
ethylene glycol dimethyl ether, ethylene glycol monophenyl ether, ethylene glycol monobutyl ether,
ethylene glycol monobenzyl ether, dipentyl ether, allyl ethyl ether, diisopentyl ether, diallyl ether, butyl
glycidyl ether, allyl glycidyl ether, dipropyl ether, ethyl glycidyl ether, vinyl glycidyl ether, dimethyl ether,
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containing a saturated or unsaturated bond. Specifically, they include
1, 4- diroxane, 1, 2-butanediol, isopropyl ether, ethylene glycol nononethyl
et her, diethylene glycol nononetes® 38t 2Bl di et hyl ene gl ycol nonoet hyl
et her, dipropylene glycol nethyl ether, ethyl isobutyl ether, ethyl
i sopentyl ether, ethyl naphthyl ether, ‘tmh alid, MibhettRiyathene, aridhiyiethqy¥REB9-
et her, |y5P bifer, @HRkdpall ther, @iy letﬁ!ﬂ"(g%q' 125 :'Ebﬂ{ox oftadty| propyl ether, ethyl
met hyl gﬁi,e BloR5d aret aylioene bywhabisiVl SRt Y| "ol ycidiyle et hesisgameteney p1e r?éefeg,'P§00|
di et hyl et Rghne awle;\bsemleaﬂglew amyleph S et her, et hyl ene gl ycol di met hyl
et her, ejbwlpprtredis\serniylionnophenyl 8 ylegietergt:ycol nonobutyl et her,
et hyl epe g|§m|emnmme'£°f’ﬁ>é¥'}°f§%‘gg ’t°§/"ﬁ’i ether, allyl ethyl ether,
diﬁsbpentyl ether, diallyl ether, butyl glycidyl ether, allyl glycidyl
et her, drgaPE¥| ether, ethyl glycidyl ether, vinyl glycidyl ether, dinethyl
et her, EP O 381 216 Bl diethyl ether, di-n-propYl ether, dibutyl ether,
1, 2- di met hOxyet hane, trinethoxyet laa€l@ and, tri et hoxyet hane. More preferred
are 1,#-di oxane, butyl glycidyl et her| and 1, 2-di net hoxyet hane. As the
anyl enes, a-anylene, p-anylene, -y- at}yl—an'e, a-i soanyl ene and P-isoanyl ene
are preferred. Mire preferred is p-anylene. 5 " As the esters, those
represented by the followng fornulas are preferred: RRCOOR 10
i R-CO Nt 19 6BR 2ndv COO-R, and RO-R -COOR' wherein each of R B and R
is a hfr i Qc@é,@rh or. a chain or cyclic hydrocarbon group having from1l to
6 carbon atons and containing a saturat edchgmr‘ }U}P@th%@éa@dnwavm*ﬂm1w
Speci fi calfein bdef ¥t i, IRC hnddRe ismidippenAen &%:%,boﬁihy acetate, propyl acetate,
n-butyl aceialmsiafdbuntaining asaurapor 4 Bty Pcaia®, n-auih pdetates fsoutl @,etate;
2- Qydr gy yet hagbciftetyhiey in¢heeanetifACRIGP: i E-1ath, Ulnythyl 2ettylatea bety! | pheny

arfi

acryl ate, ig@bropil acatatel ety acylay T Vi hotieyR Tckxaamete, @nd rrastthy Falieyidie, MR e
and met hyl‘ac.glai?e%l gliyl agreiate.\epPE! 'gr ?‘XZE i) et lc

sal i cyl at Q*ef*@“m‘eﬁwge&ﬁﬁfea gﬂf i re methyl acetate and nethyl
fornul a are Awtad erpanisPnosPBiteE e B G

b e SAoviRpEBBAERICBEdt he f ol | owi ng

fod
"*~-OsP, (RO2POB . R 0/

they include triphenolphosphite, tris-

o of R’ R', R” .
wherein each butylphosphite,

ing fro
hydrocarbon group t-1avmg'
(nonylphenyl)phosphlte, triethylpho:

18 carbon atoms. Specifica“\{, ' - |
ot t.::phite, tris(2-ethy|hexyl)phosph|te.tndecylphosphlte, tril

4, 30 25 or. - RRO 12 RO "OC 4 35
(RS)sP, @EORRABERORD. FPRFPH - 3/ OHcCC CH12Q 45 ROP
C C/HORO\OHZ2 C CH2O0 50
OH2C\ /CH20\ R-R -OP RO / C PO R'-R'
oH2C ko [ Np o~ OCHzl c
30 . /
_ R0 4 ,
35 (RSP,
_ [R-El{ -0] P
“ R” -3
CH20
| ROP /OHZC\C-/ > POR" ,
) _\OHzC/ \CHzO
C CH20 B
50 ’ OP/OHZ \C / >P0—'R"'R ,
; R-R - AN . '
N on.c” CH20"
55 and R is a hydrogen atom or 2 saturated or unsaturated chain or cyclic
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wherei npeach of R R, R' and Ris a hydrogen atomor a saturated or
unsaturated chain or cyclic hydrocarbon group having from1l to 18 carbon
atonms. Specifically, they include tEP ABBdsphite, tris-

(nonyl phenyl ) phosphite, triethyl phosphite, tris(2-ethyl hexyl)phosphite,

tri but yI phog am{{fo o2 o;.aﬁgp o B e&@um&% v
di phenyl mong & g % fie glycol pentaerythritol
di I'auryi hyd{i@ Shphitd0S dlphosphlte bis{nonylphenyl)-
tetraphenyl n%@m €4 oQArM& sté’&ﬁﬁ‘tpﬁ&wt% &.bt&é?;h bephite, and tris(2,4-di-tert-
trilaurylg rpiyidnemi | 16. More féférieti 't mﬁyﬁy)pn@saﬁmﬁdfn tyipHasphitsli phosphi te,

bi s(roOnyl phenyk e oPEdtos) Bold faprodented By 6 RENNgliemulks 4rs peRfrad: phosphi t e,

di stearyl pentraaiykoi t ol di phosphite, and tris(2,4-di-tert- 5

but yl pheny! yighasR i o saturabdd loeurpitarated chail oatyelid Hydiotetoy gphwBaving trém amds carbon atoms,
tri butyl phoanahX is e haldgen k. epoxi des, those represented by the foll ow ng

f or mul as rar e [Speifiealy.dbley iRMdar@-byfEnanbridecepichiRrohydrin, epylencadxisid. 23-bulylena towide erdd
chai n or cysgyrene dridelMoreapriforredgreotbutidene pxidef and ppidhlareby@incar bon atons, and X i s
a hal ogen at ors thedurans, tise gepfesentgd|by thetfellowing feumuisg ere preferigdit v| ene oxi de,

epi chl orohydrin, propyl ene oxide, 2,3-butylene oxide and styrene oxi de.
More preferred are 1, 2-butyl ene oxi de and epichl orohydrin. As the furans,
t hose reftesented by tpe foIIovvi ng fprqul as are preerred 15

R R ) $ ” 7d \'N 20 wherein
each of RR, R and RF i sat ur at ed nsat urate h dr/c fpon group having
from 1 to 2 carbon atons. Specifically they include ahydr of ur an,

n;E%hyI yrrole, 2-methylpyrrole and 3-nethylpyrroleg~25 Mre preferred is
N- hyl pyrrole. As the al cohols which are mainly used as stabilizers,
-those presented by the followng fornulas are preferred: R OH NH2-R- CH,

R-O R - OH apkbeditr Sich GHR3® Wi Af Bia bRl of linskudidd hiirocaborPgredd) aling Bé @fto 2 carbon
unsat ur at edaishé Spedificallyy by Tnckiye! e ERRRANJA-RRYIDRGIe] g-rothPByriblel shdG3-MahPyrole.
at ons. SpecMbre prkdryd isiNagathyipyadlelde, net hanol , et hanol, sec- but anol,
tert-butanol, Aaltleydicoha®wnith arb ewsinlyl @bd eshethbilizars,ahospenmbnted IB0Pps mmewmj formulas are
tert-anyl al pefamdd; 1- am no- 2- propanol , propargyl al cohol, isobutanol,

but anol, 3-nethyl- 35 pentyn-3-ol, 1-methoxy-2-propanol,

3- net hyl - i - B@HyNH3R-0H, R-2-RYBtiapd BR-B-Qiit yn- 3- 0ol , pentyl al cohol, hexanol,

hept anol 3&nd octanol. More preferred are sec-butanol and propargyl al cohol.
‘As the ket oﬂ'@ée"a??dh afn'? aé’sﬂ ig 1 epduEatadeqs vasatrsted ghaiy orrepelic hysirecgiRpmgioyPdiarieg fn hiloe

preferred: (RNCO)Z 40 <%WCOON-R |-COON R 45 RRCO NH R ,
R CON- (R )2 S@ethanol ethanol, sec-butanol, terﬂ) I, altylaicohol, benzylalcohol, pro-
R NR' and ano te -arhylalcohol, “1-amino-2-propanol, propargylalcohol, isobutanol, butanol, 3-methyl-

385 pen n -methoxy-2-propanol, 3-methyl-1-butyn-3-ol, 2-methyl-3-butyn-3-ol, pentyl alcohol, hexanol,

heptanol and octanol. More preferred are sec-butanol and propargyl alcohol.
As the ketones and amides, those represented by the following formulas are preferred:

e  (RRCO, R-CO-R", (RNCO),

R-CO-NH-R', R-CON-~(R")2, {R)2NCON(R')2,

50 R-CO. | R

. \ ” / \
- 0 co
R/N R™,.ang © N/
/ll \ L
55 NR NR



R =~ 5 R NR" NR 7 EP 0 31 216 91 wherein
each of R R, R' and Ris a hydrogen atom or a saturated or unsaturated
hydr ocar bon group having from 1 toERO38# B#BAt ons. Specificaly, they

i ncl ude .acet one, nethyl et hyl ketone, nethyl i sobutyl ket one,

azodi car boqﬁé&nde h Creall G If/drgil N s g Al tﬁr G Bt e%zhygrobarbon group
f or mam de, 3:6 P; Q'r ??%few ethyl eth one methy! iso!
N- et hy p 2 ":’.ﬁgﬁﬁﬁ* .J.LH@ eyt 5

met hyl pyr r,@ ?lfo u‘fe pﬁ Wﬂ% n@arﬁfgé yr}oﬁ Ity rea, and N-

2- pyIT ol qp;bgpy ,@gp de§9mg . ,of, ﬁ‘e o OWI ng formul as
are ef erre tthn%Teg thos BroSdntel bgﬂa mulas ar&B -RY,

R -N3R' NR ", vvhereln each of R R, R

and R is mNpRgdrogen atomor a saturated or unsaturat ed chain or cyclic
hydr ocar bon group having from1 to 16 carbon atons, and X is a hal ogen
atom Specifically, they include 2-(2-hydroxy-5'-nethyl phenyl)benzotnazol e,
2- (2-hydroxy-3'-tert- butyl-5" met hyl phenyl ) - 5- chl benzotri azol e,

1, 2, 3-benzotriazole, and (N, N bi s-2-et hyl hexyl } ami ngrret hyl ] -
benzotriazol e. More preﬂ"eNrae'd i s~ O, 3- bEIXZ'Oﬁl“'IMICﬂ . , The

hydr ochl or of | uor ocar bon azeot opi c or azeotropic-| |I<e m xture of t he
present % nvention is useful f B various pur poses, fbr” exanpl e, as a bl owi ng
agent and so on, l|ike conventional CFCs. It is particularly useful as a
sol vent, ﬁ%ﬂcﬁﬂ ,,provi des a sol vency equival ent or superior to

conventio * Specific applications as the solvent include a renoving

agany: fgr (j;\'e}é?ﬁ ' gadh %f”‘ﬁen' %'and s thywaé% Qﬁrﬁ%?‘ra's%raﬁﬁi'o\l%ﬁ Sk &?éh o?C§é||E‘9
agent, a Gl a0 ol Mg b Atofhl Fes e

gl ass, ceranggaie &E& Cincl 2-'(:!4 Blm e’fﬂ?&; nyl)bBf¥oiribold, . Mny rOhly-3- ert-buty -5-

seni Condu%éﬂ{ylpﬂ&‘ﬂ)-ﬁ-%ﬁoro@ehfoﬁ—f&dw Gt L4 M e heqtﬁmnb@z%wﬁwy% % §|]-

el ect ri calperRiasoRSMon pRfsd BA glmmomgzogarts or optical |ensés urt her,

i's usefal aSTIR HyBBEHidoRGRRIER Blsotropic oP S2e5ioplcARDMixiIE ot &R Hreset inderlibi & useful for

pol i shi ng vasidils @liposas, or SRS, asABbIGwIRY SR dhg sdRINIKG ,coniitidndi ORCR| i@, pafitylaly Ng,
sprayi ng, usétatkdsnd) soiusht, BiASOM ipRviddsc BoNdPcYOsquivalgd for @lipdAdE 1 GoriVentiokse RETED ISpycid .
Now, the [mppisatiobs asnttie sihieatrinahidb k2 rénsovitlg agant foetlixj gredselrdilvesx od ink,ad doativigtshivent, an

r ef er ence eximclingoaypites cledringey water-rerovidh agdmb tok darbes anotbe metie otiglash aderaiivs, glasts ent

i nvent i @n ribbeibgr metalnraticulartycfart somicoedictydevigesh elegitonic corapoRsmiselectronic EXARNRIOESS, 1
‘to 94 1, 0CHpcigeadHevicepyi nracisiop mashinecikerts of prtick! flansepaliirther]it geusefulasragieeistidaveipper, a

di sti || at i"e¥ptiomayng agarier a Syhrplishing apdcelepning agents A5 2 eleaning mether. makualwpieg dipping,
cont ai ned SR P%f'rah'as dltgsopig C'PﬂE‘Br"é‘(qPE’aﬂ'eaﬁPQa'!'@sbe aPeved | ati on_was conduct ed
under at ggﬁ psgat dnyeption Wil berdescribed i duriherdefall with, paferance. tp Fyamplesybigesyprell by
gas chr8 %‘édr dﬂ rstogd dra {5 PrepRnt 'ﬂYeété"@r'ﬁ:l?é’ "ofMmeans & é’E?f’rbéSﬁi"i? specific EamPieSn was
found. On Qand t he azeotropic-like conposition was obtained from
t he conpositi on a er repeating the evaporation and condensation of a

m k._,ur e as i {j@ i I)f' aeﬂlx{ur‘b ;;al %gzlell J) 4 631 Wts.ha ‘?rpa 9 Fg‘oﬁ)ﬁﬁéke d41§sin aep%wegg
sunp. Ao S\ il Jimin WHidhCéon mé\glyr%‘tﬁe i plafds,! O R obi 'l S€d
in machi anthis hefi i&hrestre. The fractions thereby obtained were measured by gas chromatography, whereby the

' presence of an azeotropic composition was found.

On the other hand, the azeotropic-iike composition was obtained from the composition after repeating
the evaporation and condensation of a mixture as identified in Table 1 for 3 days by an open system

45 cleaning sump.

A SUS-304 test piece (26 mm x 30 mm x 2 mm in thickness) was immersed in machine oil (CQ-30,
manufactured by Nippon Sekiyu K.K.) and then immersed in the azeotropic mixture of the present invention
for 5§ minutes. The results are shown in Table 1, wherein symbol A-© indicates that the machine oil can be
removed satisfactorily at the same level as R113.

§0 A single sided printed circuit board (50 mm x 100 mm x 1.6 mm in thickness) was coated with a fiux
{Tamura F-AL-4, manufactured by Tamura Seisakusho) and heated at 200°C for 2 minutes in a convection
oven. Then, it was immersed in the azeotropic mixture of the present invention for one minute. The results
are shown in Table 1, in which symbol B-@ indicates that the flux can be removed satisfactorily at the
same level as R113/ethanol = 96.2 wi%/3.8 wi%.

85 A glass plats (30 mm x 18 mm x 5 mm in thickness) was immersed in deionized water and then
immersed in the azeotropic mixture of the present invention for 20 seconds for removal of water. The glass
plate withdrawn, was immersed in dry methanol, whereby the removal of water was determined from the
increase of the water content in methanol. The results are shown in Table 1, in which symbol C- ©

8



manuf actaured by N ppon Sekiyu K. K) and then i mersed in the azeotropic

m xture of the present invention for 5 mnutes. The results are shown in
Table 1, wherein synbol A-OD indi cafBI3IHA6Ble machine oil can be renoved
satisfactorily at the sane level as Rl 13. so A single sided printed

(Tamur o - Al o e o B0 i ol o o 05 s MPRY SR, ¥ 550 g

for 2 mnutes in a convection oven. Then, it was |rmersed in the azeotropic
m xture of the present |nvent|on for gg 1 gute. The results are shown in
h

Tabl.ee 1, 4 n which synbol B- I ndi cat t the flux can be renoved
sati actor' y—atrte—Ssane TLevel-as Ri3Het-harebr=—06—21v .
A gl ass plae(30 mm x 18 fm x 5 mmin t HiBoliAésg p\(&%i n dei ohi zed
wat er and tlhen inpersed in vged d pointur I het pops i nvengion
for 20 secofiggago}l removal &SmpoBhe |@fass pl &f@PW bikeawn, | s
| mrer sed 1 n{giys ﬁf‘ﬁéﬁ‘é’fes idie renpuab-of | REFRY™ From
the increas¢ of the water ( (‘j% met Hangbe T E1EEQy ih
Tabl e 1, in}which}synbol Cj F)’ O 3 16 BUwHdi hwat er
can be renpyed-satisfactorilly atlthe sane | 6
w/o0/6.4 wt Vo TablrzZsda Boi}lsu 3oAze0-Azo Chargesl poispls
tropic- Bxa M x MAay B R 3zcoh“rposm of ggin 5d.idee TesH 10
pl es —-S—t+of - AFe OS5+t ope—f—festHtHs—(- w94
trope (w9 s{B325¢a |, | 51.1 . 40 24 (C] 42 22-62 |
R225ca b1 ?L R1130 47.6 60 25 5-45 58 A}038-98
32 \" Z‘g 3T 5 55-95 2 R2Z5Cay . o1ft
22762 3 A-[B3RBFY 5l.346 80 gd 5o | 78 | ER98
R225ca 51.1 |R12230 71.9 20 74 58- 98 22 Al O2rR422
20 5p 2-42.4 5cé 51}1 - .
50 30-70] 4A [P f% q %2 42 " 5%3)_30'
R225ca 25 Bl 1. : 27-6% %8 §) ol
50 34 B35ca 331%3. 04t hag 30 R2gpcbl 27-¢36.|1 B-O©
16 1-36] sA DH&RnoRi4iRds.s| I3 ) 5332 33~73 §4
R225ch b6. 1 me&igne 43 33-58 B-p 7 Di
39. 8 58 57 Al-67. dethane
: S0 6 .R22S5cb 56.1 20 32 - 16 1-36
R141b 32 80 84 64-99
R225cb 56.1 50 43 33-53 |. B-©
7 Dichloro-| 39.8 50 36 57 47-67 |
% methane ’
: 8 R225cb 56.1 42 43 39 19-59 A-©
&“ R132b 46.8 58 - 61 41-81
4 g |R225cb 56.1 80 55 78 58-98 A-©
R122 71.9 20 22 2-42
10 |R225¢b 56.1 30 46 32 12-52 | A-©O
- R113 47.6 70 68 48-88

50

56



8 . R225¢ch 56. 1 42 39 19- 59 A-0 R132b
46. 8 58 61 41-81 9 R225ch - 56. 1
55 78 58- 98 A-0 R122 EP°397121§B1 20 22
2-42 R225chb 56. 1 30 32 12-52. A-0 10
46 6 88 R113 © 68 48- 88
55 EP0381 216Bl Table 1 (coﬁ?PhﬁeH)(Cqull’ng)Az Azeo- .zo0. 5
Charged point tropic- Exam Mxtures B P__ conpasi- of
tropic like Test pl es ' (PBoiling AZgBeo~ CONPO- Cd
reSUL;Ssl3 chaf§¥4 Y4 point tgt - Q?%P@c—~(i“¢i9@
R225 51. 1 70 - 4p+ogpic 11 | o-
49.3 B Mixubres B;% z:ronioszx ggg:[_an 3cgﬁpﬁ24§é_neo- g%g[lts
55 3si@es a0 12 Qb 49. 4psition |FT°P 95
pent ane 2p R225ch (Y?*) 2ftrope b ey | SEOR | 11.08
A-O 13 mp] 2- 49.7 -50°C) 79 2{8b% Y i;gt hyl -
but ane 25 oca 11 60 S 36-
14 2, 2- ?‘ | 729 4 62- 64 %%%?hyl- 9.
Table 1 (,oﬁflndQH?OGB Bdi #7 1y Azéo- Chard®d [pdimd tzeo
r opi c- Egan} MB@HH&&? cpnposi - of ropifc |ike Test
Plg;e EVV@@ %54$g§ tld Nge 1. Azgg CI mpo- { cogpo- 5§§§bts (ggép
12” |Cyclo~ 49.3 42 47 45 2-65
: pentane
\/ = R225ch 56.1 25 21 11-98 | A-O
dimethyl~
butane
% R225ca 51.1 60 56 36-98 | a-©
14 12.2- 49.7 40 49 44 2-64
dimethyl-
butane
30
Table 1 {(continued)
35 —
Boiling Azeo- Azeo-
Charged |point . |tropic-
i . tropic| .
Ad Exam-} .. B.P. Jcomposi- |of like Test
Mixtures X compo-
40 {ples (°C) jtion Azeo~ sition compo~ |results
{wt$) trope (wts) sition |
(°C) (wts)
R225ca 51.1 60 66 46-86 a-@
4% 15 |(2-bromo- | 59.4 40 47 34 14-54
propane
: R225cb 56.1 60 58 38-78 A-O
16 [2-bromo- | 59.4 40 49 42 22-62
50 " |propane
R225c¢h 56,1 90 - 50-99 A-O
17 (2-methyl-{ 60.3 10 - - 1-50
55 pentane

10
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45 50
npo-
n
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2- 65
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(O 5 (Wt % R225ca 51.1 60 66 46- 86
A-O 45 = 15 2-brono- 59.4 40 47 34 14- 54 propane
R225ch 56.1 60 EP @881 2163t 78 A-O 16 2-brono-
59.4 40 49 42 22-62 so pr opane R225ch 56. 1 90
_ 50-99 A-O 17 2-nmethyl- 60.3 1-50
pentane 10  EP O 381 218 Bl Ta& g 1 {contl nueﬁ% Boi | i ng Azeo- Charged
point tropic tropic- Exam M xtoPE® L EPntipBedbsi onpo-
i ke Tesi—ptes ———o—t+-ehr SQRPO-
resul-ts ( rope sikion torrp reude.ﬂmg Azeo-
a o\ % sf{tion Re25kb  |cBfrded |pdimt Aze".’ tropl8-| 58-94
A-018 2, 3{pxam~|,.58.0 |80, lcompodit [of 22 [EOP3C47:R5  lmeqe
di met hyl - bypane RIBEE gL s Beylleion 90 [azeo- - | S99 | ompodS] ngul - O
19 2,3- 5.0 10 (wer)  |es Bitdon] i
but ane R2g5¢a 51 1 ° BwWE )/ 23 4r ans-
47.7 40 3 p3-63 25 | ¢ 12 (wts
44 dichl oroj ethyl@enssch 56.1 80 _. 30 Tablkg 1](&gn jgmedg_.@S
Boi ling Azpo, Azpp -3_S:harg ds g o} Nt zotro?l c tropql CoaEXgm, Mxtgres BJIP.
conposi - of _ifke Test M xk ur 86 ~~~cong-1lie
Ts ples ‘b& ifon Azeo- sitidn conpqg- resullts 40
(W% trppe b sidtion _
R225ca 51.1 90 - 85~99 A-O©
L 19 12,3~ 58.0 10 - - 1-15
" 20 ' dimethyl-
butane
R225ca 51.1 60 57 37-77 A-©O
trans— 47.7 40 43 23-63
25 20 {i,2- - 44
dichloro-~
ethylene
30
Table 1 (continued)
35 Boiling Azeo- Azeo~-
Charged |[point tropic tropic-
_ Exam-} . B.P. jcomposi- |of like Test
i Mixtures . compo-—
o/ ples {°C) Jtion Azeo- sition | COMPO- results
“© (wtg) trope (wts) sition
(°C) {wts)
R225cb 56.1 50 47 27-67 A-©O
. ltrans-—- 47.7 50 53 33-73
45 21 (1,2~ 46 '
dichloro-
ethylene _
R225ca 51.1 80 78 58-98 A-©O
%1 ,5 |cis-1,2~ | 60.6 20 50 22 2-42
dichloro-
ethylene

56
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= ~~(OC) _ (W% Rz225cb 56.1 50
47 27-67 A-O trans- 47.7 50 53 33-73 45 21
1, 2- 46 ERMBYL A6 B hy| ene R225ca 51.1 80
78 58-98 A-0 5 22 cis-1,2- 60. 6 20 50 22 2-42
di chl oro- ethyl ene . 65 EP O 381 216 Bl Table 1
(continued) Boiling Az@®1eChafdind inpea Mt troic tropic- Exam
M xtures B.P. conposi- of ctnpio like Test pies
( C tior AZE0- S {nconjjo- resu
0/() t rope (w9  bition 10 gofﬂq’g Azeo~ |PZE0T \|nem () (
-~ fedsch 56. 1 70 |Charged {point gg | tropi® foPicalo 23
ci s- 1, 2- |mBemG| . . B.P. jgomposi- paf  21f 41, di chtidi®%o- 15est
et hyl ene 'Ij!qﬂlee 1 (con nd7CBc ithieng A@?ﬁo- AZED; ¢ § QREPO-pgirgsultsir opi c
tropi c- BEYam MjtrsB. P cpnposil{wak) trope onhpotidén e Tgst
ples 1 ("1 C) t{onm Azeo- (st} onLégFr%é- vyl tfs (WM %
trope (k29— t+t+oeh ) oS
9 59 R225¢8 . R3Bekd 7051 | oo] 69 |89 | A=@o} A
66 R141 “isFl,2- ]60.6 30 535 30 25| 6ZA-4m235ch 56.1
90 [5623 lgigfloro6p-99 | A-0 35 41 75. 7 0
11 B- 31 A O|R2RPEéne 51. ] 97 H.6 74-99 B-O 24
4 Mettharot ‘6‘& 5 —3 54
1- 25 CO 40 - R225ch 56.1 97 53.8 95.6 74-99.5 B-
o Table 1 {continued)
_ Boiling Azeo- Azeo~
|Charged |]point & .  jtropic-
25 . ropici_ .
Exam—-] .. B.P. Jcomposi~- jof like Test
Mixtures . _ compo-- -
ples {°C) jtion Azeo sition | COMPO results
(wtg) trope (wts) sition
{°C) {wtg)
? " {R225ca 51.1 g0 52 95 75-99 A-©O
66 lri41 75.7 10 5 1-25 ¢
R225cb 56.1 90 56 89 69-99 A-©
s | %7 lma 75.7] 10 11 | 1-31
~ R225ca  |51.1| 97 o | 945 | 75799 g_g
b 24 1Imethanol | 64.5 3 5.4 1-25 c-0
© . :
R225chb | 56.1 97 c3.g | 95-6 [74-99.5 2_8
25 |Ethanol |78.3 3 . 4.4 o526 | "o
45 R225cb 56.1 97 97.9 77-99 A-©
26 |iIso- 82.4 3 54.9 2.1 1-23 B-O
propanol c-@
1 95 03.3 | 74-99 | 2@
50 .7 |R225¢cb 56. 47.2 . 5-O
Methanol | 64.5 5 6.7 1-26 c-O
R225ca 51.1 90 94.8 14-98 A~-©
s 28 |R225cb 56.1 5 50 2.7 1-85 'B~O
Ethanol | 78.3 5 2.5 1-16 c-0
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25,. Et hanol 78. 3 3 4.4 0.5-26 c-.0 45

R225ch 56. 1 97 97.9  77-99 A-0 26 |so-
82.4 3 54.9 2.1 -1- EP 0 381R21©Bd1r opanol
c-O A-0 50 27 R225ch 56. 1 95 47 2 - 93.3 74-99 B-O
Met hanol 64.5 5 6.7 1- 26 C- R225ca 51.1
90 94.8 14-98 Tah1l@® 28{cditinabd) 56. 1 5 50
2.7 1- 85 B- O Et hanol 78.3 5 2.5 1-16 C-O
12 EP 0 38T 21¢% B1 Tabld 1 (donti nued | AzeQy, eoi , 5
Charged poifnt f . |tropile; Exam Bﬁ?fllrd ' B.zeconp_zggicgi
troM like [est pl es M Xt &Fég - ( ?g:’) %i ontropic 1& 0- pslon
conpo-  resyEEERT ikt ures tjriope | O™BPE10{°  si ti ohedapo- |~ FFE
~~~~(00) ([Pres | (w% RA22E) 't1°n51.1LAze%9 sition |CONPO- [BESBLtS| 14 og
A-C 29 R228cb 56. 1 6 |(wts) gptrope g 2“*’ 1sgsion { B o
Met hanol 10 §4. 7 5 al6°c) 1-h awesro| Ro2scd
51.1 98. 4 Sca %é 7599-5] A0 HRangl [ ;,78g3| a-0°
2.7 0.5-25 %9 ¢ 51. 1
76-99 A ¢ 31 |BegSeb |65 ), 6 | 46 | 5.6 | 1-85 | BrQ,
B-C pr opanoll Methanol 64.7 5 4.6 1—“1%_ C cd
51.1 15 3 38 15- 61 A-0 X6 33R113 A-O |47.6
15 sp |R2%ca  §341 | 98BSC Di cgloor of B938175-99.89 . o
47 34-7¢ et hpeteha@25cl) 78.3 |56.1.5 25" 2.7 | 0.5-2%6] _ 6137
A-Q 30 3% __Ru1k 47_6 35 _ 35 .2 Rl 3op
46(8, 4 R225ca 5391 27- 51} R225ca 5%. 36-99 B5a-O
gg 22"-5Q13321bA1;°14 Rl%%z.‘; 10 AT.6F - 25 %o 1-24 | 0.0 i10-46
: , -5 RREGch
56.1 25 propar? 261 g 3gl Acls mids 22
25 mesca $5471| . BSC Dchloro-| 38 8] 15-650] A-O
50 34 6} 55 |R1L3 47.6 15 - 15 8-44 B~-O
Dichloro-} 39.8 50 47 34-70
methane
R225ch 56.1 25 26 6-37 2-0
30 33 |R113 47.6 35 - 35 22-52
R132b 46.8 40 39 27-51
R225ca 51.1 35 .32 22-55 aA-©
34 |r113 47.6 . 25 - 29 10-46
3 R132b 46.8 40 39 21-55 _
R225chb 56.1 25 26 8-38 A-©
) 35 |R113 47.6 25 _ 24 8-47 {. B-©
Dichloro-1] 39.8 50 50 34-63
40 methane
45
&0
. 66
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4 OJ-'.‘ %

net hane 46 60 55 13

EP O 381 216 Bl Table 1 (continued) K>

Boiling Azeo- Azeo- Charged point tro Ic tropi c- Exam
B. P. conposi- of P Q381216 st M xtures tion
Azeo-  c.tpon conpo- results pes (O w) trope
sition siion 10 (Wm 9% (t) (00
w % R225ca 51.1 28 52 A-O R113
27.6? 20 2é"able Y. ‘53‘??“““@%]’75 trans- | 47.7
40 37 2548~ —2—ei-gH Cfﬁ -t ||y| etrg—26 R22Hca
51.1 . 54p 43 29- 6@Boilind RBL13_ |Azeo47. 6 5
47 11-p1 B- O 2- br ofro- Ghadged |POint tropic tropilc- 3-2
propane 2B am-] . R225ca| .p. $6omposi- $bE P 11ik@2 |rere-43 AO
R113 4L g wixtwes | oo leion |8deo- 3BT |88 |reshsed) 2-
60. 6 i) _ gL (wts '24tgbﬁQ|° BIERPR | i iionek hyl enel R225ca
51..1 -1 #¥0 42 b5 5 54 (ocy A0 RIE3) | e 45
45 38-B8 B- 39 cik-1,2- 60_6 15 13 -22
di chl oro-l ethyllgngsdl 46(32.9%9 1440 41 | 28-52 | A-O©
R113 47.6 20 22 7-39 B-©
15 3¢ |trans- 47.7 40 - 37 25-~48
. 1,2~
dichloro-
L ethylene
N4 R225ca 51.1 40 42 29-60 | A-©
' 57 |R113 47.6 50 _ 47 11-61 | B-O©
2-bromo- | 59.4 “10 11 3-29
propane
% R225ca 56.1 35 32 15-43 | A-O
R113 47.6 50 53 39-60 B-O
38 jeis-1,2- } 60.6 15 - 15 8-22
dichloro-
s ethylene
R225ca 51.1 40 42 25~54 A-Q
R113 47.6 45 45 38-58 B-O
39 |cis-1,2- | 60.6 15 - 13 8-22
% dichloro-
ethylene
\
40
45
50
56
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ER 0 381 216 Bl Table 1 (continued) 5

Boi |.i ng Azeo- Charged point -tropic tropic- Exam M xturesB. P.
conposi - of rp like = EFQ88WR&Bles 0
~~~~Cconmupo- ples (O tion Azeo- sition conpo- results
(W% trope (W% sition 10 Cl O
(wt % R225ch 56. 1 35  pable 1 (contiffed) 27-51  A-0 R113
47. 6 25 27 6- 44 B-C3 trans- 47.7 40
37 29- 48115 20 I, Z-f dichiyoro- —etnyrens
_ _,R225¢b 54. 1 35 Bojling pp 43~ |AZROD 2
R11S” 17. 6 55 Charged;gf poindg. dg  o; B-|62P1C-2- br on-
59.4 10 [Bxam-| .. . - o 1DB.P. compes ior ppfane 29 compo- liRe25chTest 5§. 1
35 ples | B4 50} pac) |erorC 42 [muers [ Copsoaqcempo- $pesults
55 8-72 Cycl q- 49.B {0ts) trope sitliolD {pent an¢ 30
R225ca 10 | 51.1 40 M(ecy 28657 )4- Cuwid}3 47.6
50 52 Tﬁtﬁﬁ—e‘qd v A93 o ]
2-35 pentanfe 35 48238ch0 5545 | ERS O 3B1 216 H1 PAbl 4 27r&bn{i Arl))
Boi | i ng Bxt3- 5 | 47.6 25 _ CRargdd 61 n{ B-@zépo
tropi c- Exgm trans- BAP.7 gonp&i pf _ 30r of}i @9t+i8e Tesq] ples
m xt ur es’® (1 I &9 ttnpe—~ Azed- sookonpo- |resultq pies
~~~~(W % oe silaieRloig-Lf on
ethylene
(U 20 R225cb 56.1 35 1 34 22-43 A-O
R113 47.6 55 _ 56 38-68 | B-O
41 la2-bromo- | 59.4 10 10 3-26
propane
25 R225chb 56.1 35 34 20-53 A-0
ap |R113 47.6 55 - 55 8-72
Cyclo- 49.3 10 11 1-40
pentane
30 R225ca 51.1 40 - 41 28-65 A-©
R113 47.6 50 _ 52 13-68 '
43 lceyeclo- 49.3 10 7 2-35
pentane
35
W
40
45

50

55
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10- - rO (W% =~ (Wm%s R225ca

=

51.1 50 52 A-O R113 47.6 20
16  7-55 B-C 15 1-chl 5?6’384@‘85‘ 30 . 32
2-43 propane R225chb 56. 1 42 23-44 A- C R113
47. 6 30 27 8 70 B-0 45 ' 20 1-chl oro-
46. 6 30 e R225ca 51.1 45
40  28-56 A-0 R113 &%91% 14 %E‘G%BQS? 55 12- 64
B—C254 2—eH-ot-—50F 2=-JP—2-rethyl -
pr oggnes jo R225ch 6. 1 BBpiling o |82 17- 38 A-C
47.6- 60 Charged |psint 41A7§ {B-apid? | 2- chl of o-
50. 7 exdi-l . 3%83,9_ domposi2}ad 2- et W2 Shike  dlmeapane
-. 40 45 gge§5 MixXEBIES I3d0 AL Bl Tabl paded-con} 7 Gompo- |results
Boi | i ng eo-| Azeo- Charged (pﬁ’ﬂt Er siiafp ci ExR _
B. P. ébiposi - | of tropjc Tike ( 1 p] d¥ts) N x(t%yc st (00 ¢tion
Azeo- conpo onpaQ- esults sitioa S1i 1
(W tropgazscd Wt)s1.8i{ionsd OC) 52 (MPd-g1 | RR28cay
: 90 ipi113 17.9P 286 9F A- (] 486 R2P56hss | BSel 5
7 1458475}, " 0 o A FELY - 360.3]  ~ 5 32 s-a3 |3 1- 16
pent an&® Re25ca|t~ PO} B5 88 62543 | A-0 RR5ch
56. 1 10 _jpropane 8 1-88 20 Mo 2. B- 58.0 5
_ $ A2 26cb 56.1 40 42 23-44 | A-O
- R113 | 47.6 30 _ 27 8-70 B-O
' 2] 4 11 ohiloro-| 46.6 30 31 2-47
" |propane
R225ca 51.1 45 40 28-56 A-©
25 R113 47.6 50 55 12-64 B-O
46 2~chloro—-}| 50.7 5 - 5 2-32
2-methyl- '
propane _
30 R225¢hb 56.1 30 . 31 17-38 a-0
R113 47.6 60 " 58 41-75 B~-O
47 |2-chloro-}50.7 10 - 11 2-21
2-methyl-
35 propane
Y
40
45

50
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dixet hyl - butane R225ca 51.1 50 50 6- 67 A-O
25 R225chb 56.1 0 12 4-67 B- O 50
2-chloro- 50.7 40 _ EP038B216B11.58 o_nethyl - propane 30
R225ca 51.1 40 41 7-56 A-O 51 R225chb
56.1 15 14 7-61 B—O 1-chloro- 46.6 45
45 1-54 propane 35 R225ca 54 6- 66
A0 R25ch 56,1 10 T8 ST ‘°°"*1‘6‘“ed) 5-64  B-0 52  2-bronmo-
5..4 36 36~r-t6—45 pre
51. s 6p 58 | 6-70 somnmﬂﬁgg_ Aze86. 1
12 4-74 B-JC 53 ci k-1, 2-|{chabfed }|poinB0 tropic-
di chloro- Ijtdde [ 50 b5.87 |compBs0- 82 216 Pi"°Pdffijgike(co
Boi | i ng ples AZblE s eg ﬁ°C) tion Azeo~ ?9ﬂﬁﬂj($°mggLn1
tropi c- Exafm _ B P. ccrmg§?- of ¢ rope S%‘-‘rl(?ﬂlc %
M xt ures?o (IBC) tijon Az eo- si { Pon % F dwbk) A
(W% sitiln 10 lgm
E250a 51.1 1r224€a TS I 9ot42 517 30 A 0382350
s - raps- .
45 10- 59 51% ]R%zz:g 1- 2??2 di c% oro{ ethyl epe ;225caf:?_2 b1. 1 80
80  40%8d A ¥ '
pentane
R225ca 51.1 85 88 - 6-94 A-O
N R22S5¢hb 56.1 io 8 1-83
% 20 49 |2,3- 58.0 5 - 4 1-26
dimethyl-
butane
R225¢ca 51.1 50 50 6-67 a-0
2 R225cb 56.1 10 12 4~67 B-0
586 (2-chloro~} 50.7 40 - 38 1-58
2-methyl-
propane
? R225ca  [51.1] 40 a1 | 7-56 | a-0
5, |R225¢ch 56.1 15 _ 14 7-61 B-0O
l-chloro-| 46.6 45 45 1-54
propane
36
R225ca 51.1 55 54 6~66 A-©
R225cb 56.1| 10 _ 10 5~64 B-©
v >2 |2-bromo- | 59.4 35 36 | 10-48
© . propane
R225ca 51.1 60 58 6-70 A~-©
R225¢h 56.1 10 12 4-74 B-O
53 |cis-1,2~ | 60.6 30 - 30 10-38
P dichloro~
ethylene
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tw! .20 55 R225cbh 56. 1 10 _ 2-37 B-C
R122 71.9 10 12 3-23 R225ca 51.1 80
84 = 44-92 A-C 56 R225ch EP®G381 216 B110 8 2-41
B-C 25 R141 75. 7 10 1-17 R225ca
51.1 35 36 6- 44 A-C 57 R225ch 56. 1 10
_ 11 4- 44 B-C 30 Table 1 (Resbbaued) 46.8
53 44-73 R225ca 56.1 25 . 20 A-C R141b
32 6% 67 36-88 {pB1En5 N Di ¢ d9.8 10
13, 3-38 35 met hane| £2.2° 2t 28930} ¢ ropic- 26
g- 4l ° A $25 [Ruatb g g3 °“‘P°E?']é;1 tropic | f2F  da.84 | B-C
Di chl oro- }3998 | MixthOes | . . 31 8omp®- R225ca
51.1 1Bles (°F) |tions 331B28R~) gajitigu PP %%prg 5
- 7 p-33  B|C RI2BIWtY)  JEIPPE  |gquiy) 81
44-86 4b (°C)
_ _ _ Ri75ca T T 0 33 -_ 17
R225ch oo q|re2sgy |s1d] a0 g 3]a2%ku1b a£§ 60
58 5-19 50 p323%FP g% lsE1 X% Bl Table | % nt .
Boiling Azeg: Al o Chcr‘b"e(? poi $* trep i c} M xturdgs B.P
conposits  ¢f 1,2- conpo- ke . Tdst pies (FO tign.
Azeo- sifti on E@i\tpmlor@-esul ts To : % trope
(Wt% si t‘i on (J&}hylene (Wt % H225ca 51.1 \ér
25 9- 49 62— R225Ch 56. 1] 7 8- 39
B-{C /16 [REHIGH o- | Tolg| 8%s 80 | 54089 |5 g(]p t hane
R2 5% |R225ctpg |56.1| 10 b1 - g4.58 2EO | 56 1
40 :ngr R122 42 7172.9p 10B-C |20 Y2pr 9. 4 40
37 > R225ca 51.1 80 84 A-O
» 56 |R225ch 56.1 10 - 8 B-©
R141 75.7 10 8
R22S5ca 51.1 35 36 A-0O
57 |R225cb 56.1 1o - 11 B-O
20 R132b 46.8 55 53
R225ca 56.1 25 20 A-0
sg |RL41D 32 65 _ 67 B-O
Dichloro-| 39.8 10 - 13
35 methane
R225ca 51.1 30 26 A-O
- s9 |R141b 32 60 _ 62 B-O
\ Dichloro~| 39.8 10 12
%0 methane
R225ca 51.1 15 12 2-0
60 |JR141b 32 5 - 7 B-O
, R123 27.1 80 8l
R225ca 51.1 30 33 2-0©
61 [R225cb 56.1 10 - 9
R113 47.6 60 58
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prepang . Rk44ca 54 : 30 31 4-58 A-0

R225cb 56.1 40 7-71 B-O 25 64
cis-1,2- 60.6 30 EP°383316 Bl 4.43 dichloro- ethylene
. R244ca 54 15 15 8- 58 A-C 30
R225ch 56. 1 40 ' : 39 9- 65 B-C 65 1-chl oro-
46. 6 45 46 5-71 propane 36 R244ca 54
20 22 7-55 TakAeClRp2&mtinued)56. 1" 30
32 8- 56 B-C 66 2-chloro- 50.7 50 46 5-74
2- et hyl fopane| 40 R244c4 54 : _ 62 29- §7
A Cue2sen | 561 2 Chacae BQQI“’Q Igeg8 sﬁf“ 4 58
20 : 18 y BZ% dncm?“t ﬁg Bltl ane 0 oBic 8 §%5216 B1
Tabl e | (cthfﬂBedM;EﬁmtesL e [SORORIRYS compo-
Chre  ~~t Azeo- 5dh§pg§&°“p0|nque? rzppoticn ? 15- 15¢]
B.P. compo$i- of (vtle 1tTERE p q@t%)w b (CD tion
Azeo- sitfon coppo- resjlts (Mt % f{ 3B (wt.) |siwb¥n 1
| C Y%. R244Ga 54 20 5-42
NCes  Rebsch R(z\%’a@@ 1 chl'%o 25 4 22 173507 %gm 32
46. 8 60| ¢2 [R225¢ $6-11 42150 f5 -~ - Rzﬁ’zlca 9 44 30
30 wmcp  ARjoRdesep| 39.8 H56 35 |25 ‘72% 8-47
B-C trans- 47|mpthane 47 44 - 5-61} 20 9 1,3
R244ca 54 20 21 5-58 A-0Q
Co 63 |R225ch 56.1 40 _ 42 7-66 B-©
W 2-bromo~ |59.4] 40 37 | s5-54
propane
R244ca 54 30 | 31 4~58 A-©
- R225¢cb 56.1 40 35 - 7-71 B-O
2 64 leis-1,2- }60.6 30 -~ 34 4-43
dichloro- :
ethylene ,
% R244ca 54 15 15 8-58 A-©
¢5 |R225chb 56.1 40 _ .39 9-65 | B-O
1~chloro— | 46.6 45 46 5-71
propane
35 R244ca 54 20 22 7-55 A-©
R225cb 56.1 30 32 8-56 B-O
66 |2-chloro-| 50.7 50 - 46 5-74
%¥2 2-methyl-|
propane
40
R244ca 54 60 62 29-87 | A-©
R225cb 56.1 20 20 6-68
67 {2,3- . 58 20 - 18 2-29
pu dimethyl- '
butane
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di €hl or0- et hyl ene R244ca 54 25 25 8- 56
A-C 25 70 ~ R225ch 56. 1 30 32 9-55 Cycl o-
49.3 45 45 ER,0881 2I6BLne R244ca 54 20
17 7-35 A-C 30 R225ch 56. 1 20 24
9-42 B-C 71 Dichloro- 39.8 60 59 45-73
nmet hane R244ca 54 4@rable 1 (continued)39 7-61 A-C 35
R225ca 51.1 20 19 8-71 72 2, 2- 49.7
40 i a7 5-72 [di net hyl § .but.ang 40 ~RAd4ca 54
10 (s 4 12 5-41 A—jé '@%gg;g‘gq Azec&l.@z”. Iigo
34 ¥ 9-hs B- C Di chjoro- {582§9eT [PO tropic| v g4 . 40-73
met hane 45} Exam— mi FedhAGA B.P. c?ggosr~ of gy compo- like gTest 4 37
A-O 74 RopEYRS 51.1 | (°C)4dion Azeo~ | 4Q;on |COTRSD |Fesutty R132b
46. 8 5D 51 |[(wt35-72|500B5 40,4 Ep 0td6n 216 Bl |Table 1
(conti riged) 5 (°C) i li reesiadeo- Azdo-
Char ged Tt TTORi C- any M XTUNfes. . B ¥—T0 ST-—Qf
corrpg- IiEe & 46Res | 34 20% (o tidn 18 Az"’e‘(‘JE-’Tp sﬁ“fgor conpo-
results 70f 68 |[R225¢ch 56.1 200wty ~  tiropéd (*wb% | Bi®idgn to
aC . fwo [RI32b-—— (1684468 54 5825| 41-80 | 24
A A T R T A T e B
- L
54 . 1 R225¢b 1 5641 1~ 2355 | A C 16 2Ro2$cd57 | 51T 55
55, . 9-§7 @ycl|¢rans= 491 47.7 | 345 - 4434 56393 ' 20
pelLaneg, Rfpsca |[1r2-54 2( 21 359 | AC
dichloro~
ethylene
R244ca 54 25 25 8~56 A-©
25 ;0 |R225¢b 56.1 30 _ 32 9-55
Cyclo- 49.3 45 45 5-69
pentane
R244ca 54 20 17 7-35 A-©
wf ., (R225ch 56.1 20 _ 24 9-42 B-O
Dichloro-| 39.8 60 59 45-73
methane
R244ca 54 40 39 7-61 2-©
3 R225ca 51.1 20 19 8-71
72 2,2~ 49.7 40 - 42 5-72
y dimethyl-
&~i butane
4@ R244ca 54 10 a2 5-41 2-0
;3 |R225ca 51.1 30 _ 34 9-48 -0
pichloro~| 39.8 60 54 40-73
methane
“ R244ca 54 10 g 2-37 | 2-©
74 {R225ca 5.1 40 - 40 7-50 5-0
R132b 46.8 50 51 35-72
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77+ R225ca 51.1 70 70 36- 93 B-C R122

71.9 10 9 -22 25 - R244ca 54 10
11 3-69 A0 R225ca 51. %”233‘ 2)§ B1 47 - 8-78
B-C . “trans- 47.7 40 42 3-54 78 30
1,2- dichloro- ethyl ene R244ca 54 8 10 3-59
A-0 35 '~ R225ca 51.1 pab1P3 (continued) = 60 7-75 B-C
79 cis-1, 2- 60. 6 30 _ 30 3-38 dichl oro- ethyl ene
40 1ATa 5% P . 8 3-58 AT
R225ca 5%1.1 60 5gBoiling i74 .o |B2892-bfomp- |59.4
30 ™ 34 3-J44 prpphargeds point 1, o Rodqieepic-| 54
45 Exam~ @; 22-|85-P. | derpcgi~ RIE25ch compB®- like 4fTest _
47 6- 72| pres B} CrRYAISS | (o7t ion Mreo- |SUNR fcompd- |resultal 50
56 21  EPP381 2§6B1 Tabld 1 (chpjagyued)| deigel nd 5120 | < shzem | 5
~~~~~~~~ d¢Areo- Charged pdgint t (elcgpi c- Bt nggy;es B.P
conposi - of copo~——Hi-ke Test—pHes - .
ze- sto cofpo- R4 A das (Wt i94 tragpe | sit% {siRBon 1(3 49 - pCp~-O
(WM% (WY RB25pga2scabl. | s51.1 | soGro - 480 {19788 | A-© RP25ch
56. 1 10 R141 1p.9] 8-40 83 Cyclod § 49.31-174p
37 35 8}pent-ahe —Ro44en 54 5
45 8- 83 A- RBRcaR22ct54 5@, 1 40 11 | 5-5545} A-Gp-B4
B-C ;6 |R225ca 51.1 55 . 55 9-67
o Cyclo- 49.3 35 34 3-53
S 20 pentane
R244ca 54 20 - 21 3-59 A-O
77 |R225ca 51.1 70 - 70 36-93 B~O
s R122 71.9 10 s 1-22
R244ca 54 10 11 3-69 2-9©
R225ca 51.1 50 47 8-78 B-©
trans-—- 47.7 40 42 3-54
78 -
30 " 1' 2—
dichloro-
ethylene
R244ca 54 8 10 3-59 A-©
35 R225ca 51.1 62 60 7-75 B-©
79 fcis=1,2~ | 60.6 30 - 30 3~-38
_ dichloro~
ih/ ethylene
“0 R244ca 54 10 8 3-58 | A-O
gp |R225¢ca 51.1 60 _ | 58 6-71 B-O
2-bromo- | 59.4 30 34 3~-44
propane
“ 1  |r244ca 54 45 47 | 22-86 | 2-©
81 |R225chb 56.1 45 -~ 47 6-72 B-O
R141 75.7 10 6 1-21
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20 ..~ R122 71.9 10 10 - 3-28 R2i4ca 54

30 29 3-84 A-C R225ca 51.1 65 67
13-94 84 2, 3- 58 5 EP 0381216 B1 4 0.1-19 26
di mret hyl - but ane R244ca 54 10 11 3-48 A-C 85
R225ca 51.1 50 7-62 B—. 1-chloro- 46.6
40 41 3-5 n 10
10 3-56 A-C 36 %fg’égpf ché‘#’%%d’ 60 54
6-72 Bre—86—2—chtoroT—567 36 S=54—2net hyl -
pr gggng 49 R244ca 54 kémlmg Azeo~ |BZ€82 ' 7-76 A-C
56. 1 10 Charged 14point 8-52 8/ k. rppic- 49. 45
A4Exam- B, 73, di el Byb: |Donpesi- §6£ _ _ o |tike _ frest | . _
~___ _|ples | XM | (oc) ltion  _|azeo- Sp.aZ. | doR38l|edBEicdable I
(conti nue j?l BOI ing Azeb- Azeqwtg:yarg Lgmlp@i Sition| :cion {tropicd Exam
M xt ur @s conposi - | of {ppes | é"t*)Tps(thQbes
VIC) tion Azgo Siti-dn—conpo-t oSt w94 -gpe awt %9
sition 10 R225ca  |51.1] 50 (Q@s | 10-88 | a{@LY
R225ca 51: §r22seb | 56.11 10 60-B) 88 s-fR44ca 54
- _82 leyclo-  |49:4 460 Frhahol | #8.3 3-58
1-10 ™ PB-0 t5 R225¢ch 54. 1. 40-8Q 89
R224ca 54.12¢ i ho.50 1 A0 Edhanol | 78.3
1-10 B- 0 20fr244ca RP285¢a 5051.1 45 8-83 A-© 5-99
R225¢ch B%. Ur225¢h 56.1 40 ~ 3-89 | é-éy RO 54
1489 4 B O |riz2 71.9 10 10 3-28
R244ca 54 30 29 3-84 A-©
R225ca 51.1{ 65 67 13-94
84 }2,3- 58 5 - 4 0.1-19
25 dimethyl-
butane
R244ca 54 10 11 3-48 A-©
g5 |R225ca 51.1 50 _ 48 7-62 B-O |
% l1-chloro~| 46.6 40 41 3-56
propane '
R244ca 54 10 10 3~-56 A-0O
. R225ca 51.1 60 54 | 6~72 B-O
86 {2-chloro-| 50.7 30 - 36 3-54
2-methyl-
t_) " ]propane
P R244ca 54 1 45 42 7-76 A-O
~ |r225¢b 56.1 10 14 8-62
87 {2,2- 49.7 45 - 44 3-73
dimethyl-
o butane
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Et:hanol. 78.3 1-35 25 R225ca
51.1 50- 80 A-0 91 R244ca 54
o _ 10- 40 B- 0 Met handgP 0 381218 B1
1-10 R225chb 56.1 ' 40- 80 A-0 92
R244ca 54 - - _ 10-50 B-0 Met hano
1-10 R225ca 51.1 Table 1 (continued) 3-99 A-0 35
R225ch 56.1 3-99 B-0 R244ca
54 1-069 yEtPano o4.
1-35 40 Jable 1 [continued) Boi}l ¥ b arze6hal Eqint
tropfc- Exam B. P. C€6ﬁ56§|198f“t tropiepl ch
pies  turpBsamobyl . plas| BeRE) compani- [of  conpo- Tegtti g
conpo- re$plées mﬁﬁg urcpiglon(mnquzserio s$Cion ComPO" results
trC (WM Y(wiRB25cajtrop&l. | (wt$) sition
1-98 10A{0 R22bcb b6. 1 (°C) (wts)1-]98
| so- 824 1655 UpanU]
EPO3B1 216B1 REFFI2NCE Exhf®eES For t he pur pose] of ascL'-’tné‘Bﬁu g the ¢
of the azeft B8pi [R244ke ni kt Bfe jof the pdesent ijvertioh ¥brlstjah1@z3
the fol |l omng tesEthnaslappI?Beal to the mixture ap ident]fleli0oirn] TadDe
| n accor@apTce W IS KL g meralr t¢gst pl ecg was p qﬁﬁ% T} DOTIM 1
l'i quid phage porF €and ﬁé bas phase portion pf the ptdbi Pized | Xt
identified]i87Tapt%242a anfl Aft4dr 48 houfs, The ptafe of *bPPoqi ArQf
test piecejwas ifBhbeoodd.| TRe3rjesults ale shown}in Tab] e1210 Ade AT pi
xture 70fM R24§@ /R225 S nfahanol =47 wol4y w% o Dg;i b T'rze
NM™ Ni t r8ngt haneg R32 %F[)} pyl am nef Am $- Ayl ene TP 3 99 A-O
Tri phenyl phospghi tRcha 1 fet-hoxyet hane- 1-€9 5-O
Ethanol 78.3 1-35
% R225ca 51.1 50-80 A-O
91 |R244ca 54 - - - 10-40 B-O
Methanol | 64.7 1-10
o R225¢h 56.1 40-80 A-0
92 |R244ca 54 - - - 10-50 B~O
Methanol | 64.7 1-10
R225ca 51.1 5-99 | A-O
s | 93 [|R225chb 56.1 _ _ - 3-99 B-O
R244ca 54 1-69
Methanol | 64.7 1-35
N\
40
Table 1 (continued)
Boiling _ JAzeo-
ad Charged |[point Azeo. tropic-
Exam~| . B.P. jcomposi~- jof tropic like Test
. Mixtures . compo-—
ples (°C) ftion Azeo—- sition | cOmPO- results
(wtg) trope (wts) sition
50 (°C) {wts)
R225ca 51.1 1-98 A-O
94 |R225¢cb 56.1 _ _ _ 1-98 B-0O
Iso- 82.4 1-16
5 propanol '

23

64.7
93

Azeo-
Test
n

B-0
23
ffects
tion,
2. 5
he

ure as
t he
c-1ike
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2Q ,..S-Bu: sec-Butanol ECH: Epichlorohydrin BHT: 2.6-Ditbutyl-o-cresol

BTA 1 2, 3-Benzotri azol e PH Phenol

25 DO 1, 4- Di oxane MeA: Met hyl

acetate BO 1, 2-But hyl eneoxi de NPEPmﬂh@prrrol e MBK: Methyl isobutyl
ket one 30 i -Bu: |sobutanol Appearance of test piece 0: No corrosion 35

0: No sub ion A: Corrosion slightly observed X Substanti al
corrosi orﬁ%%ggf’&e?&%ﬁﬁg§5 50 55 24 EP0381 216Bl1 Table 2 Reference

Exanpl es St a
pi ece 5 For the purpose o

, bilization, the llo j
Fe - & In accordan
gag phase portionQ)f
ofo o tost plece

' AzGotroplc-hke m|ﬁuréA05
10 0 M6

0 0 M8
Stépilizer 0 O AA09
0 O i 20

15 0 NM: Nitrometigang, 1

0 DIPA: Diisoprgpylaming
QAm: g-Amylong 1 AAj 3

g%l nylphosphlte
E: 1, -Dl

ane
20 0 s-Bu sec-B ng

ECH: Epichl rohydrin

BHT: 2,6-Di-t-butyl-o-cresol

BTA: 1,2,3-Benzotriazole

PH: Phenol
25 DO: 1,4-Dioxane

MeA: Methyl acetate

BO: 1,2-Buthylensoxide

MP: N-methylpyrrole

MIBK: Methyl isobutyl ketone
30 i-Bu: Isobutanol

oleolojololololololololololeNe

Appearance of test piece

©: No corrosion
35 O: No substantial corrosion
A : Corrosion slightly observed

X: Substantial corrosion observed.

50

56

ér?a{%%g Hed
was apphed to the mixture
K1 600, a metal test piece w

blllzed mixture as identified in
ed The results are shown in Mb%% 5 / A Q. 5)

of(t% Qeotropxc-hke mlxturecg 1 eogrles% mventlon %or

&EEEE" giphase portion and the
the state of corrosion

M 99. 5)/TPH(0 5)
M 99. 5y MP( O. 5)
M 99. 5yBTA( 0. 5)

0 AA: R225ca/R22586dthanol = 47 wi%/47 wt%/6 witd 99y NM 1)

AA(99) / DO(i )
AA( 99y MeA( 1)
AA(99) / BO( 1)
AA( 99) / DVE(i )
AA(99) /s-Bu(l)
AA( 99) / M BK( 1)
M 99YECH( 1)
AM 98. 5)/ NM 1) / BTA( 0. 5)

24



IVA:I.6n LY
0 30
0
0
0
m Xt ure of

0

AA(97.5yNM 1 ) BQ( 1 )/BHT(O 5)

AAL7

O ML8
.0 Conparative Exarrpl e

A 36 The hydrochl or of | uor ocar

i nvention is non-

the present

nj' nraoanart i ~c

0 0

M 97) / g% )/BOi BHT( O. 5/ BTA( 0. 5) 0
TA(O.5yBO(i)ri-Bu( ) / BHT( O. 5)

AA( 100)

zeotropic or azeotroplc i ke
2
f &bl e or “hardly flammabl e and
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has excel |
the m xt ura
and -evaper 4
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azevot’r opi c-f
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n
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I Sichg
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b/ di chl offor

BtAdpane, R 41

Rl 13/ di chl
2, 2- di met hy

({‘(qleulome Ri
| ane 2. np

trans 1, 2-¢

| ANG® or oet hyl en

RlUL,/ 1-cfl ¢

dlchloroetI

@%opane R11

JQI’)
7

hydr ochl or g
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e hyd present invention is non-
0 flammable OVgQ rior to conventional CFCs.
Further. the

fluorocarbon azeotrI)plc ‘of az«a%gr
m@b& and has excellen ort

ubstantial change in th ul mg and evaporating, since it

as an azeotro lc position or an azeotropic-like rI an be used in the same manner as

400 a convention® sM3f8 CFC and thus has a merit that'fit &Mrégﬁﬁ(slﬂstanﬂal change of the conventional

Q:echmque Fur@:er Ris exbdlled in the properties for dcssolwné'%c&% alt)ux or oil like R113 which

Gs commonly dded as a solvent, and thus it is useful as a cleaning agent whlch may be an alternative for
R113.

clololoNolaoNa)

45 Claims
1. A hydrochlorofluorocarbon azeotropic or azeotropic-like mixture  comprising 3,3-dichloro-1,1,1,2,2-pen-
tafluoropropane (R225ca) and at least one member selected from the group consisting of R141, R141b,
R141b/dichloromethane, R141b/R123, R122, R132b, R113,
R113/R132b, R113/dichloromethane, R113/2-bromopropane, cyclopentans, 2,2-dimethylbutane, 2-
methylpentane, 2-bromopropane, 2,3-dimethylbutane, trans-1,2-dichloroethylene, cis-1,2-dich-
lorosthylene, R113/cyclopentane, R113/1-chloropropane, R113/trans-1 2-d|ch|oroethylene, R113/cis-1,2-
dichloroethylene, R113/2-chioro-2-methylpropane.

50

A hydrochlorofiuorocarbon azeotropic or azeotropic-like mixfure, which comprises 1,3-dichloro-1,1,2,2,3-
pentafluoropropane (R225cb) and at least one member selected from the group consisting of R141,
R141b, R141b/dichloromethane, R122, R132b, R113, R113/R132b,

R113/dichloromethane, cyclopentane, 2,2-dimethylbutans, 2-methylpentans, trans-1,2-dichloroethylens,

55
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45 Claims

1. A hydrochiorofluorocarbon azeotropic or azeotropic-like mixture comprising 3,3-dichloro-1,1,1,2,2-pen-
tafluoropropane (R225ca) and at least one member selocted from the group consisting of R141, R141b,
R141b/dichloromethane, R141b/R123, R122, R132b, R113,

50 R113/R132b, R113/dichloromethans, R113/2-bromopropane, cyclopentane, 2,2-dimethylbutane, 2-
methylpentane, 2-bromopropane, 2,3-dimethylbutane, trans-1,2-dichloroethylene, cis-1,2-dich-
loroethylene, R113/cyclopentane, R113/1-chioropropane, R113/rans-1,2-dichlorosthylene, R113/cis-1,2-
dichlorosthylene, R113/2-chloro-2-methylpropane. '

55 2. A hydrochlorofluorocarbon azeotropic or azeotropic-like mixture, which comprises 1,3-dichloro-1,1,2,2,3-
pentafluoropropane (R225ch) and at least one member selected from the group consisting of R141,
R141b, R141b/dichloromethane, R122, R132b, R113, R113/R132b,
R113/dichloromethane, cyclopentane, 2,2-dimethylbutane, 2-methylpentans, trans-1,2-dichloroethylene,
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4. An.azeotropic conposition conprising 47 % by wei ght R2250 %
wei ght ‘di chl oronet hane. 5. An azeotropic conposition conpri sl @ '!,""'ﬁ"lml

by wei ght R225cb and 57 % by wei gHEP @B8h2tBhet hane. 6. An a
corrposition conpri si ng 94. 6 %by wei ght R225ca and 5.4 % by wei ght

met hanol . azeo 05| on co ri 8 by ght
eI ot M e g R ot R
97.9 % by We /o viRRs: |sdpropano

azeotropic corrp03| |on c |s ng 93 3 %by wei ght R225cb and 6. 7 % by

wei ght  getag g, ot E&%é &or%sp o BRI EHles30 97.3 % by
wei yht %‘23250 : Ie%'oﬁé%m &?S; frE’:ﬁ%'Hr&B%&{s &t 2-mofgIBohanE2RS
oder azeot romm&mnﬁms@&m bod-rhéthifirdpa JiH @J&Hﬁrﬁﬁ'&{aﬁé Lk ddRBlop4nB, cis-H3-ATRsdthylens,
3, 3- Di chl or - yga&1,2-dichidrodthylens,, yclRBéhiand,| REE2D AR NR1GEY, 2R10A8) didhtomsthuAe,S inethsnolRi N
Mtglied, auagmdrahdisomspandler G uppe, beste- hend aus R141, R141b,
R141b/ Dochl or met han, R141b/R123, R122, R132b, R113, R113/ Ri 32b, R113/Di -
chl or net hain, ARRdz8&tgic Borapopitiamzamprisibgc| opent an, 2, 2- Di net hyl but an,
2- Met hyl pent #mh% by wBightri225sp and 5325 By Weight diokivrbroetiiane. t r ans- 1, 2- Di chl or et hyl en,
cis-1,2-Dichlorethylen, R 13/Cyclopentan, R 13/1 -Chlorpro- pan,
R113/trand- 1Ar2azgpt@nlps¢'moﬂgqneaqmprkmslm s-1, 2-Di chl oret hyl en,
R113/ 2-1hl or 4% by meight5i225sR and 5776 by weight dichigrpraethaseier azeot r op~hnl i ches
Chl orfl uorslgogllt aizg?v)‘%;;er st off gem sch, unfassend 1, 3-Dichlor-
1,1, 2,2, 3-"pe mnd stens ein Mtglied, ausgewahit
aus der Gr up%4e6 ﬂ’éé"Pg :Eg‘% gﬁﬁﬁi@lfmg e Aol ‘R141b/ Di chl or net han, R122,
R1 R11 /R132b /DI. chl or net han Cycl opent an,

g‘% %t %@Z r°p' Og'éé(g’]bo Eés:',ﬁ'gb V{Sl?g 3 Di chl or et hyI en,
CI s-1,2-Di chlore y yI but an, 2-Bronpropan,

R113/ Cycl en,;&g t,oﬁggg,(,;os,ml Aﬁgﬁsgﬁan R113/trans-1, 2- D chl or et hyl en,

R113/ci s-1, 2g13 %?bg,%ﬁ RBaL.
R113/ 2- ghl or - 2- net hy[ pr opan 3. Azeot ropes oder azeot ropahnl i ches

Chl or f | uorgkold £BmRpis esrgosifidnaempimg, unfassend R225ca, R225cb und mi ndest ens
ein Mtgli edgs.sudyaeight R2250 andie7 %Gyuwlet mddeadichend aus 2- Met hyl pentan, 2, 3-
50 D net hyl but an, 2-Chl or-2- et hyl propan, 1-Chl orpropan, 2-Bronpropan,
ci s- 1, 2- Ditohhmazetttopic eompositiarcomfirjsihg Di chl or et hyl en, Cycl opentan, R122, R141,
R132b, 4113, 973 %y seighitR229¢a alvb2. h%rhy|weighitethanabl und | sopro- panol. 4.

Azeot r ope Zusanmmenset zung, unfassend 47 Gew. - % R225ca und 53 Gew. - %

Di chl or.metPaigntangmiiche A7 oot rope Zusamenset zung, unfassend 43 Gew. - % R225ch
und 57 Gew. - % Di chI or rret han 6 Aze ot rope Zusam*rensetzung, unf assend 94, 6
“Gew. - % R235cAzepkrR Iorﬂ kohlenvyees % ugassend 3,3-Dichlor-

eon’ o6 s 50&%.&” "i};g%y% m}@ “”pﬁ'“ﬁ?ﬁt&ﬁ%ﬁ@ﬂ@?" iAo

lor rompropan, clopentan, 2,2-Dimsthylbutan, 2-Methylpentan, 2-Brompropan,
. 2,3-Dimethylbutan, trans-1,2-Dichlorethylen, cis-1,2-Dichlorethylen, R113/Cyclopentan, R113/1-Chlorpro-
AN pan, R113/trans-1,2-Dichlorethylen, R113/cis-1,2-Dichlorethylen, R113/2-Chlor-2-methylpropan.

2. Azeotropes oder azeotropihnliches Chlorfluorkohlenwasserstoffgemisch, umfassend 1,3-Dichlor-
1,1,2,2,3-pentafluorpropan (R225¢cb) und mindestens ein Mitglied, ausgew&hit aus der Gruppe, beste-
hend aus R141, R141b, R141b/Dichlormethan, R122, R132b, R113, R113/R132b, R113/Dichlormethan,

: Cyclopentan, 2,2-Dimethylbutan, 2-Msthylpentan, trans-1,2-Dichlorethylen, cis-1,2-Dichlorethylen, 2,3-
45 Di-methylbutan, 2-Brompropan, R113/Cyclopentan, R113/1-Chlorpropan, R113/rans-1,2-Dichlorethylen,
R113/cis-1,2-Dichlorethylen, R113/2-Brompropan, R113/2-Chlor-2-methylpropan.

3. Azeotropes oder azeotropdhnliches Chlorfluorkohlenwasserstoffgemisch, umfassend R225ca, R225ch
und mindestens ein Mitglied, ausgew#hlt aus der Gruppe, bestehend aus 2-Methylpentan, 2,3-
50 Dimethyibutan, 2-Chlor-2-methylpropan, 1-Chlorpropan, 2-Brompropan, cis-1,2-Dichlorethylen, trans-1,2-
Dichlorethylen, Cyclopentan, R122, R141, R132b, R113, Dichlormethan, Methanol, Ethanol und Isopro-

panol.

4. Azootrope Zusammensetzung, umfassend 47 Gew.-% R225ca und 53 Gew.-% Dichlormethan.
§5
5. Azeotrope Zusammensetzung, umfassend 43 Gew.-% R225cb und 57 Gew.-% Dichlormethan.

6. Azeotrope Zusammensetzung, umfassend 94,6 Gow.-% R225ca und 5,4 Gew.-% Methanol.
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8. Azeot rope Zusamrenset zung, unfassend 97,9 Gow. - %R2250b \
| sopropanol. 5 9. Azeotrope Zusammenset zung, unfassend 9 m \
und 6,7 Gew. -% Met hanol . 10. Azeotr ER® 383236Bdnset zung, ssend- 97 3
Gow. - % R225ca und 2,7 Gew. - % Et hanol. Revendi cations 10 1 Mel ange

i or of | uor bs BB Senzpteeitp. e Saggt e e 5nd 4 k0 3¢ Pl or opane
R225 R141,
Rialh, R i&%/ i %3%+%fzgne g Rl i %?ﬁé%%ﬁiﬁ%ﬁi i AR

R113#di c thsf 0 moﬁéﬂ%eéusm%um Qﬂﬁ%ﬁpﬁ%ew@%%@%%éie? Gew.-% Methanol.

2, 2xdi et but ane - | pent ane, 2- br onmopropane,

2, 3- di mit hy{gD Wbedispe Zusaiendstzdng] hﬁi&é@ﬁ&ﬁd‘d&vﬁ%enzzsda%néz 7ol ehEmafRet hyl ene,
R113/ cycl opentane, R113/1 -chloropropane, R113/trans-1, 2-di chl oroet hyl bne,
R113/ ci a- 1, Revdhdiddtion®©6t hy- | bne, R13/2-chl or o- 2- net hyl propane. 2. Ml ange
azeot ropimque ou simlaire & un nel ange az6otropi que d' hydrocarbures

chl or of | uorfts Méangecazéotdfique outshumileireddlun mélange azéotropique d'hydrocarbures chlorofluorés, compor-
1, 3- di chl or o- Iantl d@ 33;dbhlorrtt iat.2. 2 mnfuovpapae (R2BE) (8} aetmains unDélérenti ghaldi diawsnle
choi si - dans | @rogpeo ¢prstitod ridet Ri4le FUéWRlWﬂb/mmémmﬁiﬂbh/%ﬂ% oR$A%etR182ee  R113,
R122, R132b, R1132 R313ichiRsmétaene; B tH2mmspopBehensiopeniane | 27 dméiayiutane, 2-mé-
2, 2- di mdethy| bdtvﬁﬁ'éanez’é’-hfew%f?% amh 2é3reliméthybriare. fa@-%iﬁ'wlowﬂiéﬂ?ﬁF'fri'ré-dlchlomethylene
ci s- 1, 2- di chl &' G¥pveionepiare -GhlorpRtopAPP LRt Frens-12:dighloropthyidNg e AL Sicis-1,2-dichlorodthy-
R113/ cycl openféﬁ?r@" igror 2 PEPERNSRD pa- no Ri

13/trans-1, hl orgtth Ibne {;\’:Alg,/c % |chI or %56)
mélan chI ofl

RA1312-bro
I pe ropropan
aZGOt r opf que de n ?%ﬁ lhgr‘riae yﬂ%& %’Hsr %13/R132b
chlorofluoresg omé

Ib 5 e mGrbéhyRin
dans le gr OUPQISQQ%EIB ﬁyl Au&ﬁ@@ opn% EH%L Jn Hé @l'?ﬁm-chloroprop:-

2-chl or o- 2- rrdmmdms/memsd.cﬂm' yih) 1 PAGHEa-dicdildRie BB, ﬁp@%omopror)ane R113/2-chlo- _
cis-1,2-gjchl q;@@lgthw,rmﬁe 30 trans- 1, 2- di ch| roet hyI bne, cyclopentane, Ri

22, RI 41, R 32b, R 13, dichl oronet hane met hanol , et hanol et

i sopr opanol 3. MélaRgonaéiropiquarouasiniiaite” 2 M ﬁamge@mawﬂiq%au'hﬁaéam&e@aﬂdaludes. Batvghe a
et 53% en poi tkat Ba25¢ch, BYHSCH @trae ivoins én &i&hent EhoislianPie rdupeconstind ale Rapdtigylpentans, 2,3-
conport ant 43%iméthyipaiands2-cidord2-Bthyipreiané A%¢hioropiopeand s2-istemapraphlriep ciemetdiablorasthy@ne,
Conposi t soon arewti2gfidhipéthyiéasrpyriopentine, R 28 R ¢ Rpizb 0R11 Y alichid@béthanet m&hahéh éimanol
poi ds de net hatiedpropahol. Conposi ti on azeotropi que conportant 95,6% en poids de
R225cb ot 4,4% on poids d' ethanol. 40 8 Conposition azeotropique
conmportant 97 C9")9Q§W°WPQ3@P'&@ RPPBEERS 4€% p paids/JeciiP2pagi o §3%) o Baidsida gishiepmetbane.
Corrp05|t|on azeotro ue conportant 93,3% en poids de R225ch et 6, 7% on

poi ds de® Set h&ﬂ'B'P“'“ %P‘qﬂé&ﬁﬁﬁ%’??‘l“ﬁ?‘r e&f@'ﬁﬁ JefiFPerhet EORRYPAds e dighiorgmsttiane.

poi ds de R2625%gm§<}smgri azé/otroplqnpe comp! rtgnt%4 g% en poids g)e @&a et 5,4% en poids de méthanol.

U 7. Composition azéotropique comportant 95,6% en poids de R225cb et 4,4% en poids d'éthanol.
8. Composition azéotropique comportant 97,9% en poids de R225cb et 2,1% en poids d'isopropanol.
9. Composition azéotropique comportant 93,3% en poids de R225¢cb et 6,7% en poids de méthanol.

45 10. Composition azéotropique comportant 97,3% en poids de R225ca et 2,7% en poids d'éthanol.
50
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