DESCRI ‘PTI ON ARESIREB C COVPOSI TI ON 5 PETIDYsie0kos

FI ELD The present invention relates azeotropi c conposition
conpri sing cis-1, 1, 2,2, 3 4 Cgxafl uor ocycl obut ane
(hereinafter referred to as }; 36ee”) and a specific

al cohol and/or a specific 10 hydrocar bon conpound. BACKGROUND ART
Trichlorotrifluoroethane (he®Hgnafter #Hreferred@@o as "CFC 113") which
is a chl orof | uoroet hane conpound 15 has been used wi dely as a sol vent,
detergent and the like solely or in the formof mxture or azeotropic
conposition with ot her or gani C# S ve%tﬁ(sgz &ecause it is non-
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fl ammabl e and biologically less toxic and in addition, is excellent in

sel ecti vewadsygsmay to oil and fat, grease, 20 wax and pd@rpok/ibdess

wi t hout attacking hi gh nol ecul ar substances such as plastics and
rubbers. In recent years, there has b 8N rai sed - a probl em of environnental
pol lution on world-w de scale, that is, depletion of the ozone |ayer
surrounding the earth due to 25 chlorofl uoroethane conpounds

(hereinafife ¥eferfgd 2q & ,"pd hal Fthade’,) Huch #s JCFS LA g whi ch
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slated in 20MW093287has been proposed to use hydrof | uor ogeressdorisC)
instead of CFC and HCFC. For exanple, there are 35 1, 1, 2, 2, 3, 3,
4, 4, -octafl uor obut ane (HFC-338pccyy 1, 1, 1,
2,3,4,4,5,5, 5-decaf | uor opent ane (HFC43- 10nee), HFC C336 and t he
like. JP- A-213397/ 1992 descri bes an azeotropic conposition
conprising MHECHRBBPECH BdT L2hhdihdndl Wdd &6 .a detlergedt. 3 AFsiT USP
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there hav

been
a det wa%sﬁl” (JP-A-295157/1993  and JP- A- 331489/ 1993) pcTinséos
HFC 338pcc and HFC43-10nee are not sufficient in solvency against

contam nants such as nmetal processifig)il, oil and fat, grease, wax and
rosin flux, 10 and are expensive because their syntheses are very

difficult
i somer s

out, fro h c ound havi ng excellent properties. m | ar

the g&% ﬁgﬁgag %gp compounds, HFC-C336 itself has no suff|C|ent
agai nst oil and fat, flux and the like. Solvency and flammbility
of a solvent can be

solvency
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adjusted bywoadddsszy a co-solvent, that is to say, by pEpa®kosegs a
m xed sol vent. However, even if a mxed 20 solvent is sinply

prepared, one conponent is condensed due gy vaporization, which causes
i nconveni ences such as change of the solvency and exhibition of
flammability. It is known that an azeotropic m xture is useful since it is
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rinsing step and drying step. If the conposition i's not azeot ropi c,

one conpoR@i¥8¥hereof is condensed in the re-distill gicraposgshdP. and
thus safety and efficiency in 35 the vapor-cleaning process are .

“inpaired. Heretofore, t here have (lgeen f ound many azeotropic
conposi tions of fluorocarbons, and some of them have been used as a
degrea5|ng -3- agent or a flux renmoving agent.
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azeotropic ¥o9528873 applicable to this field has been 5pceapdsiogrRd.
An object of the present invention is to provide an azeotropic
conmposi ti on havi ng i ncreased sol vency 7 and nonflanmmability without
using CFC and HCFC and being | ess detrinental to the ozone layer. 10

DI SCLOSURE OF THE | NVENTI ON The present invention relates to an azeotropic
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The present invention also relates to a cleaning conposi tion
conpri si nwo 93/48373 above-nentioned 20 azeotropic conposi piPipesoeed tO
met hod of cleaning surfaces of solid articles with the cleaning
conposition. The present invention (fdyther relates to a foam ng agent
conprising, the above-nentioned azeotropiC conposition, and to a method of

produci ng foaned resin 25 articles by using the foam ng agent.
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i sopropanol , wo gzsgmnol and tert-butanol and a hydrocarbon of peryyposionres
cycl opent ane, n-oct ane, i sooctane, n- hept ane and 35

net hyl cycl ohexane. The azeotropic coqu?ition cont ai ni ng the al cohol
has a high solvency particularly for rosin tlux, and an increased
degreasing power for oil and fat, grease, wax and the |ike and

dewat ering #bid iDy> BTHE Y A4 lazgotyopi 6 COMUSH ionRcoatRj B g Hhet #j
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5 gasoline, higher alcohols and ethers. In an azeotropic

conposi ti MP9@B373t hree conponents, i.e. HFC C336ee, tRCHEFEYPMYIPS and t he
hydr ocarbon, the characteristic properties of each conponent work
synergistically, and thus the solvdny)is enhanced. 10

‘Exanples of the azeotropic conposition are as follows: (1)

Two- conponent azeotropic conposition (azeotropic tenperature:
55.2[err]C) conprising HFC C336ee and nethanol and having a weight
ratio of 87 to 89/13 to 11 under 15 atnospheric pressure (hereinafter

the sane). (2) Twofcohpohent azeot|ropl c cpnppsi i o (azeotropic
tenperature: 60.5[prr}c jconprifsing HFC-C33pee| andl efhajol and having a
wei ght ratio of 91 §0 Eg Wifeofd.— | © o Ol |w
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(é) Two- conpWee5(28373 azeot r opi c conposition (azeotropi C BOTIIPISHOTOS
tenperature: 62.5[err]C ) conprising HFC C336ee and i sopropanol and

having a weight ratio of 91 to 94/9 to 6 {;4) Two-conponent azeotropic
conposition (azeotropic tenperature: 64.2[err]C ) conprising

HFC- C336ee and n pr opanol and having a weight ratio of 96 to 98/4 to 2. 25
(5) Two- com3&ndhf 1 alzeot rbpRc conposition (azeotropic tenperature:

63.9[err]C) rrgrl sing . HFC C336ee and tert-butanol and havi ng a
wei ght ratio of 931 o ®6e6 &€ 0 @ () 6wd- conbof@rt 2 @zeotogc? i= R ¥

TP Ga36ee 5 Bhl 90 Sy3l Sheht ancha Baky £ vl ghkr 4110 § 650 GROH 45
to 35. (7) 'vao_c%pgn?gt]\ na&eg&r&o% 2 COOEOSItIO%?%%azeOt{O'ngqﬁj;E
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tenperature: 63.5[err]C) conprising HFC-C336ee and n-octane and having

a wei ght rwops28373 95 to 97/5 to 3. 35 (8) Two-conponent CZ 505_? iC

conposition (azeotropic tenperature: 61.2[err]Q conp?| éﬁ%

HFC- C336ee and isooctane and havingéag¥fight ratio of 85 to 89/15 to 11.
0

(9) Two-conponent azeotropic co ion (azeotropic 5
tenperature: 60.3[err]C conprising HFC C336ee and n-heptane and having

a weight ratio of 85 to 90/15tqg 1Q_ (10) Two-conmponent azeotropic
conposi tion (azeotropic tenperjat yre: 60. 5[ err] C) conpri sing
HFC- C336ee and R _
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5 nmethylc

ychaeseasmd and having a weight ratio of 85 to 91/ 15pCTI®singh3)

Thr ee- conponent azeotropic conposition (azeotropic tenperature:
57.6[err]C) conprising HFC C336ee, ethganol and n-heptane and having a

wei ght rat
azeotropic
conpri sing

o of 78 to 84/6 to 8/ 10 10 to 14. (12) Three-conponent
conposition (azeotropic tenperature: 63.4[err]C)
HERE Gil3tedd ~ 2t 4but anol and n-octane and havi ng a wei ght

ratio of 93 to 97/1 to 3/2 to 4. The co%mtlon of the
present i nvent i & the"cohpﬂsﬂfl&n 5 cBnipr i Wh AHHERC R8s 0a, UF tinelt B 4
specific

char act eri

10

al cohol and/ or the peci fi drocarbon_conpgund _and, having the
stlc& droferki 8s 3 %ﬁt%%d‘ba’ﬁm‘/é T s %é & £ ﬂ’% c

7z o #‘5%%%3‘&3‘?0

= 3

£ HE 5 3L ¥R Y ‘keE (%) KABRER (%)
13 =l 1 99.9 99
14 EEHM 2 99.9 99
15 EZ£HH 3 99.9 99
16 KM 4 99.9 99
17 EHREHS 99.9 99
18 EEHM G 99.9 99
19 KM T 99.9 99
20 EHEH 8 99.9 99
21 EHREH9 99.9 99
22 Ew®H 10 99.9 99
23 M 11 99.9 99
24 EHEH 12 899.9 99

HEH 1 C336ee 99.7 95
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addition, is azeotroplc whi ch nmakes easy the operation, 20 recovery and
re-use of M®28%3quid and applicable to the vapor-cl eanpEEIPIBHEHESS -
Further, the conposition exhibits great effects  particularly on

removal of nmetal processing oil, oilggnd fat and rosin flux, and as a
f oam ng agent for foaned resin arti cI es. Also the 25 conposition
S excel | ent in selective solvency mhlch
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be added a sWeIsSR$3T2
35 matter of course
conposition
S si mul t aneousl y
azeotropi c system
aliphatic nitro conp
an acetyl ene al cohol
3- et hyl - 1- pent yn- 3-
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5 glycidol nethngIyC|dyI et her, allylglycidyl . ether,
phenyl gl chd:Sf? 8t her , 1, 2-butyl ene oxi de, cycl ohqy@qmgw7g§ or

epi chl or ohydri n; an et her such as di net hoxynet hane, .
2- di met hoxyet hane, 1, 4-dioxane (Ofe . 3, 5-trioxane; an unsaturated

- hydrocarbon such as hexene, 10 heptene, oct ene, 2,4,
ntene pent adi ene, octadi ene, cycl ohexene or

4-trimethyl-1-
cycl opent ﬁ % ad 1 oted nlc al cohol such as al |yl al cohol ,

1- but ene- 3, %ét or 3- nEt - 1- but ene- 3-0l ; an acryl ate such as
met hyl acr9 @ 'Et ryI ate or butyl acrylate; and the like. 15 These
or nore thereof.

among | hom® 1) tb’foﬁif £ 5% Wetomorol ¥ 97 Soyermer mwnb she
cbove. meny caeg sl g SR & P SR S R
5 VA=) 100k LT. YYa-omBamge.
K1lg., phiite LT N, N, N°, N~ =% [ 2 S ﬂ;
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B D SER, RAKDODI7THEES30. g,/ m?d E 3
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BRIV YT a - Lk Ak, BREES LRT,
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tri met hyl phe P 95/28373 cycl ohexyl phenol , thynol , 2@T/IB9S/00705
6-di -t-butyl -4-nmethyl phenol, butyl hydroxy ani sol and i soeugenol,

ani nes such  as hexyl am ne, pent yt gpiyne, di propyl am ne,
di i sopropyl am ne, di i sobutyl am ne, triethylam ne,
tributyl am ne, pyri di ne, N-nethyl norpholine,
cycl ohexyl am ne, 2,2,6,6- 25 tetranethyl piperidine and
N, N -di al | yl - p- phenyl enedi am ne; triazol es such as benzotri azol e,
2- (2 -hydroxy-5- methyl phenyl)benzotriazol e and chl orobenzotri azol e and the
i ke. By the conbinatipn Jse ] thgreof], Tfurtfner excellent synergistic
stabilizing effects can befexh} bited. |30 An anpunt of the
above-nentioned stabilizef $ariesf depending{ onjkind thereof, and there
is no fixed anmount, but usuibly it]is |prefleraljl e tjo use 0.1 to 5 % by

LHO<1<]<]<]

*

-

#

ﬁOOOOO

H

w | B
£
e
#|¥|lO0l0j0j0]O

*

N

§§ ol~jo ||

CIRIRIER|E|g

2|22 88y

W W WK

=

~ | o
Bleo|m :; 3: <
#




wei ght, nore preferably 0. 5to 5 % by weight on the basis of the

conposi ti oWO%R837he present invention. In case 35 whesaypoigapet hane
is used, it is preferable to wuse about 0.1 to about 5.0 % by weight. The,
stabilizer is used in an anount not ¢gpairing the azeotropic property.
Since usually a small amount of stabilizer is .added, the -7-
addition thereof does not affect greatly the azeotropic property. The
present invention further relig & fod iy f egnflpge conposition

conpri sing 2's:t%e above-nent 1 oned B

BRic X hif. TV VB XN TIRERDODELS S
RAF VI NOEBLOBT VB R O ERES 2 - &
T2, ARPOKBEARM I KSR O LB A . %A H

5 ELTHATH 5,




5 azeotropi (WO 95/283mposi ti on, particularly t he degr easidi@peso7os
conposition and flux renoving conposition, and also relates to

the method of rinsing the surfaces figsplid articles with that

cl eaning conposition. The cl eaning conposition of the present invention
exhibits its effect 10 in renmoval of rosin fluxes, various fats and
oil's, greases, waxes, indug al=Rgasab nesEs  EEEper al cohol s,
ethers and the Iike. Al so when the above-nentioned specific al cohol
is enpl oyed as the azeotropic conponent, high solvency is exhibited
against the rosip quxes and 15 solvency against fats and oils,
greases and lwax€sRis ilnor edsed. 2 ~\héh, t 18, adove-NerEi ned )Lspbcuf ise

hydr ocarbon is s,the azeptropjc c nponent sol vency agai nst_fats and
oi | 's, greases% wjleg e(ndg a’édtlon othdr Brdarrc/Vs 4 ¥V F o)

=l n-—-—Fan) -, tert—-—7%,)—3N, ¥

5 7aRYSI V. n—~F T s, 4AVEFIF Y, n -~
TSV BIREAFAY70NFHY v EIDBEIEDS
HhaDbBLEHL1BORAYEI ORI EBERY .
2. vxA=-1, 1, 2, 2, 8, 4-~"FH70x0%Y
7075 0EXAT ) - NVNEOREETCOERK M S

10 7T~89/13~11TH3BROBEBHES1IFEZRO
3t 3 K B W1
3. ¥xA -1, 1, 2, 2, 3, 4-FHY 7040V
a7y rExs ) - NVEDRKIKEETTOERME MO
1~94/9~6ThHr2HMRoBEHE1IEEROLB®

15 # BR ¥ o
4. 2 -1, 1, 2, 2, 3, 4—-"~"FH¥Y 7%t
rmF s rvEAY T o) - VEDKREETTOEER
KH91~94,/9~6ThHsROoBHSE1FDTR
DIFBAEEKD,

20 5. ¥Z2-1, 1, 2, 2, 3, 4-"NF¥% 700V
/a7y rsvEn -] -V EDODAREEFCOEER
H#96~98/4~2Ts23MKk0EHESE1EHEHITRH
D H KD
6. vx-1, 1, 2, 2, 3, 4-~"NFH7iAxDov

25 sty rvEtert—-—74%)—-—NVEDAREKEETFTTO
ERENPGL4~96/"6~4TH3HRKOMBE 1 H
SROXBHEEY .
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sol vent s and surfactants, for exanpl e, I ndustrial 20° gasolines,
hi gher al WO#5(28378nd et hers is enhanced. The cleaning  &GHBWBhH  of
t he present invention has |ess influence on plastics. The rinsing can be s
conducted by bringing the above-nenti(o2ed cl eani ng conposition into contact
with the 25 surfaces of solid artlcl es, for example, by di ppi ng

met hod, di ppi ng rret hod u5| trasonic wave, _spr % ri nS| ng net hod,
vapor cl edni nd’ rét modlor alco ned ho%i st he4 eof '\T‘ﬁ'e'%r sdht?i M/eHt i on

composi tron? ()% (5 & &t dR B o B LA ok Hiaye
NG devet e g UL 55 O VU g %hoéeac%%& H%l %1 A &
ROoOLBERD,

5 8 YX-1,1, 2, 2, 3, 4 - NF¥Y%Y72NVA400¥
sy T vEn-—-F 9V EORSETCOERKN
95~97/5~3TH3MROMAS 1 ARRO 3
BHEE®Y.

9. vz -1, 1, 2, 2, 3, 4-~*¥%70xn0y

W soZsriq4vrrsvioxaETcoaREsr (
85~89,/15~11Ts23WMROMHESE 1 EHER
D IBHEKY _

0. ¥y2—-1, 1, 2, 2, 3, 4-~A%¥%7. 40
su7 s veEn-—-ANTHIVEDRKRKETTOEERLHN
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OB ERY, .

11. ¥Z2-1, 1, 2, 2, 8, 4-AFH+ 7440y
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drying ageM@95#873 dewatering, the surfaces of solid aPCTEPES00ZN be
dried. 35 The present invention further relates to the
f,oam ng agent conprising the above-nent{&hed azeot ropi ¢ conposition and the
nmet hod of producing the foaned resin artlcl es by using the foam ng agent.
-8- The azeotrop rrp05| tion present I nventi on has an

azeot r opi ¢ lobi nt olﬁciﬂ I to é4‘2[6-r|*'-]-cl‘arﬁi ¥s ¥ cHefrcllly 1srabbeE
?ggl nt ng'[ |efc?)re§ 9% % 8”% a}EI % ﬁsﬁ %f Ra%n% %e&t ;:Eo& géo’&u | ng t he foaned
15, FROBHEE LA ~B 1 4HOVT A HhiKcTRO
WAL R WA DS B B AR W
5 16 FROBHEIHBH~F 1 4HOoVTFhdhriEROI
BRI R I REBELEPANERY.
17. HFROBEHBLIHE~B14HOoVTFhbdHricEBHKoH#
BRSO SRBBEZTSy ) A BBGHAEARY
13. FROBHE1ISHE~F1THOWT A HhEROD
10 tEAEEKMERAVCEHRKZXE2ESRT 325
19. B ROoOBBHBF1IEm~FE6HOVWThHhritREBR OB
HEbLoBBEZKUDDERANBERD,
200 FROEHEHBE]I IEEROKDIKERAEKY 2 A
CVWTEHAREEZERT I FE.
15 21. HROEMHEABIEA~F1L4HOVWTFhdDITERODIH®
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5 Exanples of the foaned resin articles are polyurethane foam

polystyrene foam pol ypropylene foam polyethylene foam

phenol foam

and the |like. Among them as the foam ng agent for the pol yurethane
foam there is suitably used the above 1(6)_, and for the polystyrene

foam 10 polypropyl ene foam polyethylené foam and phenol

foam the above

(6) to (10) are suitable. As the expansion nethod, there can be enpl oyed
t he same nmethod as the conventional on@RSGCRIPTION. HCFC or an azeotropic

conposition containing them For exanple, 15 in case

where the

pol yurethane foam is produced, the foaned resin articles can be

obt ai ned t hrough usual nethod by AZEOTROFIGNCOMPOSETIONIr ogen conpound
having at |east two active hydrogen-contai ning groups such as polyols to

5 TECHNICAL FIELD
The present invention relates to an azeotropic
composition comprising cis—1,1,2,2,3,4-
hexafluorocyclobutane (hereinafter referred to as

“HFC—-C336ee”) and a specific alcohol and/or a specific

10 hydrocarbon compound.

BACKGROUND ART

Trichlorotrifluoroethane (hereinafter referred

to as “CFC-113”) which is a chlorofluoroethane compound

15 has been used widely as a solvent, detergent and the like
solely or in the form of mixture or azeotropic composition

with  other organic solvent(s), because

it is non—

flammable and Dbiologically less toxic and in addition, is
excellent in selective solvency to oil and fat, grease,
20 wax and the like without attacking high molecular

substances such as plastics and rubbers.

In recent years, there has been raised a problem
of environmental pollution on world-wide scale, that Iis,
depletion of the ozone layer surrounding the earth due to

25 chlorofluoroethane compounds (hereinafter referred to as
“perhaloethane”) such as CFC-113 in which all of hydrogen

are replaced by chlorine and fluorine,

and the

chlorofluoroethane compounds cannot be used wholly in
1995. Also there is the same problem with respect to
30 hydrochlorofluorocarbons (HCFC) wused as alternatives for

the perhaloethane, and prohibition of use

slated 1n 2020.

thereof is

It has been proposed to wuse hydrofluorocarbon
(HFC) instead of CFC and HCFC. For example, there are

35 1,1,2,2,3,3,4,4,—octafluorobutane
1,1,1,2,3,4,4,5,5,5—decafluoropentane

(HFC-338pcc),

(HFC43—10mee),

HFC-C336 and the like.  JP-A-213397/1992  describes
an azeotropic composition comprising HFC-C338pcc and



react .wi th pol yi socyanate conpounds in the presence of a 20 catalyst and
the foam ng agent of the present invention. The present invention is then
expl ained with exanples, but is not linmted to the exanples. Exanples 1 to
10 25 A 100 cc distillatiop flask was charged wth 20 g
of C336ee (boiling point: 64.5[err]C ) and 20 g of each second conponent
shown in Table 1, to conduct distillation under atnospheric pressure by

using a rectifyafHahoPeulad s 20 deltbepamt.i CallsoSt USRS, 505455@0t degftribes
property was 30 observe at boilLng point _as sh _i’ |ch S
lover than t#at 2%fOLromC b%?‘ﬁpoﬂtb‘?ﬁ? gsComprizing o HACAZS %FI I?%‘\tim
anal yzed t hr ouglicotiad c hiisedht egr aphydeterggemt. a Wedul trespedte  tpr oHECt‘CBBG of
C336ee  and tﬂ? sec%r&g’e been proposed single wuse thereof as a
5 foaming agent or a detergent (JP-A-295157/1993 and
JP-A-331489/1993).

However, HFC—-338pcc and HFC43-10mee are not
sufficient in solvency against contaminants such as metal
processing oil, oil and fat, grease, wax and rosin flux,

10 and are expensive because their syntheses are very
difficult. Furthermore, with respect to HFC-C336, there
are many isomers having different characteristics, and it
is difficult to find out, from them, a compound having
excellent  properties. Similarly to the above—mentioned

15 compounds, HFC-C336 itself has no sufficient solvency
against oil and fat, flux and the like. :

Solvency and flammability of a solvent can be
adjusted by adding a co—solvent, that is to say, by
preparing a mixed solvent. However, even if a mixed

20 solvent is simply prepared, one component is condensed due
to vaporization, which causes inconveniences such as
change of the solvency and exhibition of flammability.

It is known that an azeotropic mixture is useful
since it is vaporized/condensed at a specified temperature

25 and composition. If a solvent mixture is not azeotropic,
it is not preferred in practical use because its volatile
component having a low boiling point is first vaporized to
change its composition, thereby lowering solvency and
increasing flammability. _

30 Also the azeotropic composition is preferred in
vapor—cleaning process including re—distilling step, final
rinsing step and drying step. If the composition is not
azeotropic, one component thereof is condensed in the
re—distillation step, and thus safety and eff1c1ency in

35 the vapor—cleaning process are impaired.

Heretofore, there have been found many
azeotropic compositions of fluorocarbons, and some of them
have been wused as a vapor—cleaning agent, a degreasing



conponent in the distillate was as shown in Table 1. -9- [err] [err]
10 Exanples 11 and 12 A 100 cc distillation flask was charged with 20 g of
C336ee (boiling point: 64.5[err]C ), 20 g of each

- 3 —

agent or a flux removing agent. However, it is difficult

to expect whether or not an azeotropic composition can be

formed, and therefore, an  effort to find a novel

azeotropic system applicable to this field has been
5 continued.

An object of the ©present invention is to
provide an azeotropic composition having increased
solvency and nonflammability without using CFC and HCFC
and being less detrimental to the ozone layer.

10
DISCLOSURE OF THE INVENTION
The present invention relates to an azeotropic
composition comprising HFC-C336ee and at least one
compound selected from the group consisting of methanol,
15 ethanol, isopropanol, n—propanol, tert—butanol,
cyclopentane, n—octane, isooctane, n—heptane and
methylcyclohexane.
The present invention also relates to a
cleaning composition comprising the above—mentioned

20 azeotropic composition, and to a method of cleaning
surfaces of solid articles with the cleaning composition.
The present invention further relates to a
foaming agent comprising the above-mentioned azeotropic
. composition, and to a method of producing foamed resin
25 articles by using the foaming agent.

BEST MODE FOR CARRYING QUT THE INVENTION

HFC—C336ee used in the present invention is a
known compound (J. Chem. Soc. 3198 (1961)) having a

30 TDboiling point of 64.5C.

The compound forming an azeotropic composition
with HFC-C336ee is an alcohol of methanol, ethanol,
isopropanol, n-propanol and tert—butanol and a hydrocarbon
of cyclopentane, n—octane, 1sooctane, n—heptane and

35 methylcyclohexane. The azeotropic composition containing
the alcohol has a high solvency particularly for rosin
flux, and an increased degreasing power for oil and fat,
grease, wax and the like and dewatering ability. The



second conmponent and 20 g of each third conmponent shown in 5 Table 2,
to, conduct distillation under at.nospheric pressure by using a

rectifying tube having 20 theoretical stages. Azeotropic property was
observed at a boiling point [ower thangjthat of each liquid as shown in
Table 2. The obt ai ned distillate ~was anal yzed t hrough 10

gas chromatography, and as a result, the proportion of C336ee and
each of the se%@gtwcthidoﬁwnt@m&i@g shten ihyd@ddaebén haker gl
high solvency for oil and fat, grease, wax and the like,
and in addition, enhanced compatibility with other organic
solvents and surfactants, for instance, industrial
5 gasoline, higher alcohols and ethers. In an azeotropic
composition of three components, ie.  HFC-C336ee, the
alcohol and the hydrocarbon, the characteristic properties
of each component work synergisticallyy, and thus the
solvency is enhanced.
10 Examples of the azeotropic composition are as
follows:
(1) Two—component azeotropic composition (azeotropic
temperature: 55.2C) comprising HFC-C336ee and methanol
and having a weight ratio of 87 to 89/13 to 11 under
15 atmospheric pressure (hereinafter the same).
(2) Two—component azeotropic composition (azeotropic
temperature: 60.5C ) comprising HFC-C336ee and ethanol and
having a weight ratio of 91 to 94/9 to 6.
(3) Two—component azeotropic composition (azeotropic
20 temperature: 62.5C) comprising HFC-C336ee and isopropanol
and having a weight ratio of 91 to 94/9 to 6.
(4) Two—component azeotropic composition (azeotropic
temperature: 64.2°C) comprising HFC-C336ee and n—propanol
and having a weight ratio of 96 to 98/4 to 2.

25 (5) Two—component azeotropic composition (azeotropic
temperature: 63.9C) ' comprising HFC-C336ee and
tert-butanol and having a weight ratio of 94 to 96/6 to 4.
(6) Two—component azeotropic composition (azeotropic
temperature: 39.9C) comprising HFC—-C336ee and

30 cyclopentane and having a weight ratio of 55 to 65/45 to
35.

(7) Two—component azeotropic composition (azeotropic

temperature: 63.5°C) comprising HFC-C336ee and n—octane
and having a weight ratio of 95 to 97/5 to 3.

35 (8) Two—component azeotropic composition (azeotropic
temperature: 61.2°C) comprising HFC-C336ee and isooctane
and having a weight ratio of 85 to 89/15 to 11.
(9) Two—component azeotropic composition (azeotropic
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99

12 -

Exanples 13 to 24 The following tests were carried out by using the
azeotropi c conpositions obtained in Exanples 1 to 12 and by using C336ee
solely as for Conparative Exanple 1. 5 The results are shown in Table 3.
Tabl e 3 Exanpl e Azeotropic Sol vency L@@s — \Water renoval 10

conposition

Ex. 2

10

15

20

25

30

35

(% 13 Ex. 1 99.9
99. 9 | 99 15 Ex. 3 99. 9

temperature: 60.3C) comprising HFC-C336ee and n—heptane
and having a weight ratio of 85 to 90/15 to 10.

(10) Two—component azeotropic composition (azeotropic
temperature: 60.5TC) comprising HFC-C336ee and
methylcyclohexane and having a weight ratio of 85 to 91/15
to 9.

(11) Three—component azeotropic composition (azeotropic
temperature: 57.6°C) comprising HFC-C336ee, ethanol and
n-heptane and having a weight ratio of 78 to 84/6 to 8/10
to 14.

(12) Three—component azeotropic composition (azeotropic
temperature: 63.4C) comprising HFC-C336ee, tert—butanol
and n—octane and having a weight ratio of 93 to 97/1 to
3/2 to 4.

The composition of the present invention is the
composition comprising HFC-C336ee, the specific alcohol
and/or the specific hydrocarbon compound and having the
characteristic  properties as mentioned above, and in
addition, is azeotropic, which makes easy the operation,
recovery and re-use of the liquid and applicable to the
vapor—cleaning process. Further, the composition exhibits

great effects particularly on removal of metal
processing oil, oil and fat ‘and rosin flux, and as a
foaming agent for foamed resin  articles. Also the

composition is chemically stable, is excellent in
selective solvency which makes it possible to rinse and
remove stains only almost without any influence on
plastic, rubber and metal, and has a good drying ability
of wet products. In addition, the composition has less
influence on depletion of the ozone layer as compared with
CFC and HCFC.

To the composition of the present invention may
be added a stabilizer.

As properties of such a stabilizer, it is a
matter of course that a large effect on stabilization of

| the composition is necessary, and it is preferable that

the stabilizer is simultaneously distilled in the
distillation process or forms azeotropic system.

99
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16 Ex. 4 99.9 99 17 Ex. 5
99 18 Ex. 6 99.9 99 19
99.9 99 20 Ex. 8 99.9
21 Ex. 9 99.9 ¢ - 99 22 Ex. 10
99 23 Ex. 11 99.9 99 24 Ex
99.9 99 Com C336ee 99.7 95
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1 (Degreasing abilityBxaAngledbl 6f t aite t ypsbibiceeh ateganforg imetunee, hawi ng

an ultrasoni,c.tank and a va orizing é&&lf was ch

10

15

20

25
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aliphatic nitro compotin as mélxroq&(glth\'\af'.ntet,1 nitroethane
or nitropropane; an acetylene alcohol such as 3-methyl-1-
butyn—3-ol or 3-methyl-1-pentyn—3-o0l; an epoxide such as

- glycidol, methylglycidyl ether, allylglycidyl ether,

phenylglycidyl ether, 1,2—-butylene oxide, cyclohexene
oxide or epichlorohydrin; an ether such as
dimethoxymethane, 1,2—-dimethoxyethane, 1,4—dioxane or
1,3,5—trioxane; an unsaturated hydrocarbon such as hexene,

heptene, octene, 2,4,4—-trimethyl—1—-pentene, pentadiene,
octadiene, cyclohexene or cyclopentene; an olefinic
alcohol such as allyl alcohol, 1-butene—3-ol or
3—-methyl-1-butene—3-ol; an acrylate such as methyl

acrylate, ethyl acrylate or butyl acrylates and the like.
These stabilizers may be used solely or in a mixture of
two or more thereof. Among them, nitromethane is

preferable. Also  together with the  above—mentioned
stabilizers, there may be wused phenols such as phenol,
trimethylphenol, cyclohexylphenol, thymol,
2,6—di—t—-butyl—4—-methylphenol, butyl hydroxy anisol and
isoeugenol, amines such as hexylamine, pentylamine,
dipropylamine, diisopropylamine, diisobutylamine,
triethylamine, tributylamine, pyridine,
N—methylmorpholine, cyclohexylamine, 2,2,6,6—
tetramethylpiperidine and N,N-—diallyl-p—phenylenediamine;
triazoles such as benzotriazole, 2—(2-hydroxy—5"

methylphenyl)benzotriazole and chlorobenzotriazole and the
like. By the combination use thereof, further excellent
synergistic stabilizing effects can be exhibited.

An amount of the above—mentioned stabilizer
varies depending on kind thereof, and there is no fixed
amount, but wusually it is preferable to use 0.1 to 5 % by
weight, more preferably 0.5 to 5 % by weight on the basis
of the composition of the present invention. In case
where nitromethane is wused, it is preferable to use about
0.1 to about 5.0 % by weight. The stabilizer is used in
an amount not impairing the azeotropic property. Since
usually a small amount of stabilizer is added, the



the azeotropic conposition of the present invention to clean a
100-mesh cylindrical netal net (25 [err] x 15HMM), to which netal
processing oil (G6250, avail able from N ppon Kosakuyu Kabushi ki Kai sha)
adhered, and thus degreasing 35 test 7was conducted. In the
cleaning, wultrasonic wave cleaning was carried out for one mnute,
respectively in a heated bath having a tenperature | ower by about 5[err]C

than that ofaddition aARHeOOPi doe§OMROSI t bffact aggeatlyen the - akRotropic
vapor -cl eaning__was _conducted for one mnute, followed by neasurenent of

an amount of oYOPEREYMi ng on the metal net _
The present invention further relates to the

cleaning composition comprising the above—mentioned
5 azeotropic composition, particularly the degreasing
composition and flux removing composition, and also
relates to the method of rinsing the surfaces of solid
articles with that cleaning composition. The cleaning
composition of the present invention exhibits its effect
10 in removal of rosin fluxes, various fats and oils,
greases, waxes, industrial  gasolines, higher  alcohols,
ethers and the like. Also when the above—mentioned
specific alcohol is employed as the azeotropic component,
high solvency is exhibited against the rosin fluxes, and
15 solvency against fats and oils, greases and waxes is
increased. When the above—mentioned specific hydrocarbon
is used as the azeotropic component, solvency against fats
and oils, greases and waxes and in addition, other organic
solvents and surfactants, for example, industrial
20 gasolines, higher alcohols and ethers is enhanced.
The cleaning composition of the present
invention has less influence on plastics.
The rinsing can be conducted by bringing the
above-mentioned cleaning composition into contact with the
25 surfaces of solid articles, for example, by dipping
method, dipping method wusing ultrasonic wave, spray
rinsing method, vapor cleaning method or a combined method
thereof.

The present invention also relates to the drying

30 agent for dewatering. The azeotropic compositions (1) to
(5) containing the above-mentioned alcohols have high
dewatering ability, and by using those compositions as the
drying agent for dewatering, the surfaces of solid
articles can be dried.

35 The present invention further relates to the
foaming agent comprising the above-mentioned azeotropic
composition and the method of producing the foamed resin
articles by using the foaming agent.



with an oil concentration neter (available from Kabushi ki Kai sha Horiba
Sei sakusho). The renoval percentage of oil 5 was determ ned as the
solvency (% . (Dewatering test) A test piece made of iron (30 x 30 x 2t mMm
adrilled hole of 7 [err] in the center)gqwas dipped in water, and then
di pped in the azeotropi c conposition of t%e 10 present invention at
room tenperature for 30 seconds, followed by rinsing with a given

anount of net hanol anhydrygle. azeMb8pic cwsmwrﬁ dfhat therlnpre@gnt
gt (et el ) el oy TRl | PSS 909 8%
is chemically stable, and therefore, Is suitable as a
foaming agent for producing the foamed resin articles.
5 Examples of the foamed resin articles are polyurethane
foam, polystyrene foam, polypropylene foam, polyethylene
foam, phenol foam and the likee Among them, as the
foaming agent for the polyurethane foam, there is suitably
used the above (6), and for the polystyrene foam,
10 polypropylene foam, polyethylene foam and phenol foam, the
above (6) to (10) are suitable.

As the expansion method, there can be employed
the same method as the conventional one using CFC, HCFC or
an azeotropic composition containing them. For example,

15 in case where the polyurethane foam is produced, the
foamed resin articles can be obtained through usual method
by allowing an active hydrogen compound having at least
two active hydrogen—containing groups such as polyols to
react with polyisocyanate compounds in the presence of a

20 catalyst and the foaming agent of the present invention.

The present invention is then explained with
examples, but is not limited to the examples.

Examples 1 to 10

25 A 100 cc distillation flask was charged with
20 g of C336ee (boiling point: 64.5C) and 20 g of each
second component shown in Table 1, to conduct distillation
under atmospheric pressure by using a rectifying tube
having 20 theoretical stages. Azeotropic property was

30 observed at a boiling point as shown in Table 1, which is
lower than that of the ©both liquids. The obtained
distillate was analyzed through gaschromatography, and as
a result, the proportion of C336ee and the second
component in the distillate was as shown in Table 1.




Various plastics shown in Table 4 were dipped in the azeotropic conposition
of the present invention obtained in Exanples 1 to 12, at 25[err]C for ten
mnutes. 20 Imediately after taken out, variation of weight of the

pl asti cs was nmeasured and eval uated in_acggordance with the foll ow ng
criteria O: Almbst no influence is seen (change in weight: 0 to 1 9%.
25 1. Slight swel I'ing occurs, whi ch S

substantially no problem gchange in weight: 1 to 5 %. 2: Sweljing
occurs to deterjorate pl astii cs (change in weight: not less than 5 %
30 The results are ghown in Tabl g 4,
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- 14 - Jerr] [err] 15 - Exanples 37 to 41 (Expansion test) A m xture
solution was prepared by prem xing, with 100 g of polyol (polyether polyol
havi ng 470 of

-_ 10 -—

Examples 11 and 12

A 100 cc distillation flask was charged with

20 g of C336ee (boiling point: 64.5C), 20 g of each

second component and 20 g of each third component shown in

5 Table 2, to  conduct  distillation under  atmospheric

pressure by using a rectifying tube having 20 theoretical

stages. Azeotropic property was observed at a boiling

point lower than that of each liquid as shown in Table 2.

The obtained  distillate was analyzed through

10 gas chromatography, and as a result, the proportion of

C336ee and each of the second and third components was as
shown in Table 2.




5 hydroxyl value and prepared by reacting polypropylene oxide wth
sucrose and ethylenediamne), 2 g of a silicone surfactant, 1 g of
wat er, a necessary anount of N, N, N ,N -tetranethyl hexane-1,6-diamne as a
catalyst for obtaining a gel time of 60j3ecands and a proper anount 10
of t he f oam ng agent (azeotropic conpositions of Exanples 6 to

10) of the present inventijon for endowing a foaned article with a core
density of 30 kg/nferr].f The gbtained m xture jsolution and 148 g of
pol ymet hyl ene pol yphenyl i sogyanat e ware m xed, and expanded to give 15
a hard urethane foam The reﬁjlts—@%e ghown in Table 5. Estinmation was
made by conparing with thg ca en CFC-@ WAs lused as the foam ng agent.
[err]: Not |ess than the ganesl evelﬁ% iln eFcfl1
2 3
2l
Q )
5 | 9g
= 85 © oo
0 g @
B | »§
— o
o
g
g
@
518 | =2
o] ) =2
8 o N N
A o
9~
™~ 5L © -
- b~ o
% *qo';g o ©
N
& <2
§
Q
8 g 92
% S &
: 5 3
3 2 ¢
=]
E =
=
e
g
: 5 B
g g5
3 g
= +3
g = ¥
Q +
o
b,
N
-~ O
=
A &




[err]. Slightly inferior to CFC-11 20 [err]: Inferior to CFC11

Table 5 Azeotropic Ext er nal Conpression Heat 25 - Ex. conposition
appearance strength conductivity 37 Ex. 6 [err]

[err] [err] 38 Ex. 7 ~ qolecLr] [err] [err]
30 39 Ex. 8 [err] [lerr] [err] 40 Ex. 9
[err] [err] [err] 41 Ex. 10 [err] [err]
[err] 35 | NDUSTRI gl aiNPffed GABItl Y The present invention

can provi de an azeotropi ¢_conpo fl ueaceoﬁﬂ t.he ozaone
f e

| ayer and on plastics. Thﬁwefoﬁlﬁtﬁ’gﬁgopt%“scom%ﬁtF%‘ﬂ'le by, JiSIRE
.~ the azeotropic compositions obtained in Examples 1 to 12
and by using C336ee solely as for Comparative Example 1.

5 The results are shown in Table 3.

Table. 3
10 Example AZSOLTOPIC  Solvency (%) {3’ TV
13 Ex.1 99.9 99
14 Ex.2 99.9 99
15 Ex.3 99.9 99
15 16 Ex.4 99.9 99
17 Ex.5 99.9 99
18 Ex.6 99.9 99
19 Ex.7 99.9 99
20 Ex.8 99.9 99
20 21 Ex.9 99.9 99
22 Ex.10 99.9 g9
23 Ex.11 99.9 99
24 Ex.12 99.9 99
25 %?cml‘ C336ee 99.7 95

(Degreasing ability)
A double-tank type bench cleaning machine having
30 an ultrasonic tank and a vaporizing tank was charged with
the azeotropic composition of the present invention to
clean a 100-mesh cylindrical metal net (25¢ X 15Hmm), to
which metal processing oil (G6250, available from Nippon
Kosakuyu Kabushiki Kaisha) adhered, and thus degreasing
35 test was conducted. In the cleaning, ultrasonic wave
cleaning was carried out for one minute, respectively in
a heated bath having a temperature lower by about 5T
than that of the azeotropic composition, and then



- 16 - invention is useful as a detergent, drying agent and foam ng agent.
- 17 - CLAIMS 1. An azeotropic conposition conprising cis-1,
1, 2, 2, 3, 4- hexaf | uorocycl obut ane and at | east one 5 conmpound
selected from the group consisting gfgmethanol,

10

15

20

25

30

vapor—cleaning was conducted for one minute, followed by
measurement of an amount of oil remaining on the metal net
with an o0il concentration meter (available from Kabushiki
Kaisha Horiba Seisakusho). The removal percentage of oil
was determined as the solvency (%).

(Dewatering test)

A test piece made of iron (30 X 30 X 2t mm, a
drilled hole of 7¢ 1in the center) was dipped in water,
and then dipped in the azeotropic composition of the
present invention at room temperature for 30 seconds,
followed by rinsing with a given amount of methanol
anhydride. Water content in  that rinsing  liquid
(methanol) was analyzed through Karl Fischer’s method to
obtain a water removal percentage (%).

Examples 25 to 36

Various plastics shown in Table 4 were dipped
in the azeotropic composition of the present invention
obtained in Examples 1 to 12, at 25C for ten minutes.
Immediately after taken out, variation of weight of the
plastics was measured and evaluated in accordance with the
following criteria.

0: Almost no influence is seen (change in

weight: 0 to 1 %).

1: Slight swelling occurs, which is
substantially no problem (change in weight: 1
to 5 %).

2: Swelling . occurs to deteriorate plastics
(change in weight: not less than 5 %)
The results are shown in Table 4.



et hanol , i sopropanol , n- pr opanol , tert-butanol,

cycl opent ane, n- oct ane, i sooct ane, n- hept ane and
met hyl cycl ohexane. 10 2. The azeotropic conposition of Caim
1, which consists of cis-1, 1,_2,243, _4-hexafl uorocycl obutane and
met hanol in a weight ratio of 87 to 89/13 to 11 under atnospheric pressure.
15 3. The azeotropic conposition of Claim 1, which consists
of cis-1, 1, 2,2,3, 4-hexafluorocyclobutane and ethanol in a
wei ght ratio of 9} to 94/9 to 6 under atnnsphericipressure. 20
4. The azeotropic conpgsitjion of Caim 1, which consistgq of
cis-1, 1, 2,2,3, 4-hexgkluorocycl obutane and isopropanol [in a weight
ratio of 91 to 94/9 o0 [6 under
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at nospheric pressure. 25 ' 5. The azeotropic conposition of

Caim 1, which consists of cis-1, 1, 2,2,3, 4-hexafluorocyclobutane
and n-propanol in a weight ratio of 96 to 98/4 to 2 under atnospheric
pressure. 30 6. The azeot r_opgg conposition of Caim 1, which
consi sts of cis-1, 1, 2,2,3, 4-héXafluorocycl obutane and
tert-butanol in a weight ratio of 94 to 96/6 to 4 under atnospheric
pressure. 35 7. The aze 1&g ByMR@siyti on of Caim 1, which
consi sts of cis-1, 1, 2,2,3, gl%éi l4t1I obut ane and

cycl opent ane i (ExPansight test)io of 55 to 65/45 to 35 under at nospheri c
pressure. A mixture solution was prepared by premixing,

with 100 g of polyol (polyether polyol having 470 of
5 hydroxyl wvalue and prepared by reacting polypropylene
oxide with sucrose and ethylenediamine)) 2 g of a
silicone surfactant, 1 g of water, a necessary amount of
N,N,N’,N-tetramethylhexane—1,6~diamine as a catalyst for
obtaining a gel time of 60 seconds and a proper amount
10 of the foaming agent (azeotropic compositions of
Examples 6 to 10) of the present invention for endowing a
foamed article with a core density of 30 Lkg/m®  The
obtained mixture solution and 148 g of polymethylene
polyphenyl isocyanate were mixed, and expanded to give
15 5 hard urethane foam. The results are shown in Table 5.
Estimation was made by comparing with the case where
CFC-11 was used as the foaming agent.
O: Not less than the same level as in CFC-11
A Slightly inferior to CFC-11

20 ><: TInferior to CFC-11
Table 5
. External .
Azeotropic Compression Heat
25 Ex composi;c)ion g pfegar;nce strength conductivity
37 Ex.6 O O O
38 Ex.7 O O A
50 39 Ex.8 O e A
40 Ex.9 O O AN
41 Ex.10 O O A
35 INDUSTRIAL APPLICABILITY

The present invention can provide an azeotropic
composition having less influence on the ozone layer and
on plastics. The azeotropic composition of the present



- 18 - 8. The azeotropic conposition of Caim1, which consists of
cis-1, 1, 2,2,3, 4-hexafluorocyclobutane and n-octane in a weight ratio of
95°to 97/5 to 3 under atnospheric pressure. 5 9. The azeotropic conposition
of Cdaim1l, which consists of cis+% 1, 2,2,3,

4- hexaf | uorocycl obutane and i sooctane ir]l a weight ratio of 85 to 89/15 to
11 under atnospheric pressure. 10 10. The azeotropic conposition of Claim

1, which invention is useful as a detergent, drying agent and
foaming agent.



consi sts

in a weight ratio of 85 to 90/15 to 10 under atnospheric pressure. 15 11
The azeotropic conposition of Claim1, which consists of cis-1, 1,
2,2,3, 4-hexafluorocyclobutane and nethykcycl ohexane in a weight ratio of
85 to 91/15 to 9 under atnospheric pressure. 20 12. The azeotropic
conposition of Claim1, which consists of cis-1, 1, 2,23,
4- hexaf | uor ocycl obut ane, et hanol andChaAlMS8t ane in a weight ratio of 78 to
84/6 to 8/10 to 14 under atnospheric pressure. 25
1. An azeotropic composition comprising
cis—1,1,2,2, 3,4—-hexafluorocyclobutane and at least one

10

15

20

25

30

35

of cis-1, 1, 2,2,3, 4-hexafluorocycl obutane and n-heptane

compound selected from the group consisting of methanol,
ethanol, isopropanol, n—propanol, tert—butano],
cyclopentane, n—octane, isooctane, n-heptane and
methylcyclohexane.

2. The azeotropic composition of Claim 1,
consists of cis—1,1,2,2,3,4—hexafluorocyclobutane
methanol in a weight ratio of 87 to 89/13 to 11
atmospheric pressure.

3. The azeotropic composition of Claim 1,
consists of cis—1,1,2,2,3,4-hexafluorocyclobutane
ethanol in a weight ratio of 91 to 94/9
under atmospheric pressure.

4. The azeotropic composition of Claim 1,
consists of cis—1,1,2,2,3,4-hexafluorocyclobutane
isopropanol in a weight ratio of 91 to 94/9 to 6
atmospheric pressure.

5. The azeotropic composition of Claim I,
consists of cis—1,1,2,2, 3,4—hexafluorocyclobutane
n-propanol in a weight ratio of 96 to 98/4 to 2
atmospheric pressure.

6. The azeotropic composition of Claim 1,
consists of cis—1,1,2,2, 3, 4—hexafluorocyclobutane
tert—-butanol in a weight ratio of 94 to 96/6 to 4
atmospheric pressure.

7. The azeotropic composition of Claim 1,
consists of cis-1,1,2,2,3,4-hexafluorocyclobutane
cyclopentane in a weight ratio of 55 to 65/45 to 35
atmospheric pressure.
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13. The azeotropic conposition of Claim1l, which consists of

cis-1, 1, 2,2,3, 4-hexafluorocycl obutane, tert-butanol and n-octane in a
weight ratio of 93 to 97/1 to 3/2 to 4 under at nospheric pressure. 30 14.
The azeotropic conposition of Claim1l,_ V\Téch contains 0.1 to 5 % by
wei ght of nitronethane as a stabilize 15. A cl eani ng
conposi tion conpri si ng the azeotropic conposition of any of Cains 1 to

14. 16. A degreasing gCOfR@si i ropf® Rbino’dtiont N&f Claim 1, which
' consists of cis—1,1,2,2,3,4-hexafluorocyclobutane and
n—octane in a weight ratio of 95 to 97/5 to 3 wunder

atmospheric pressure.

9. The azeotropic composition of Claim 1, which
consists of cis—1,1,2,2,3,4-hexafluorocyclobutane and
isooctane in a weight ratio of 85 to 89/15 to 11 under
atmospheric pressure.

10

10. The azeotropic composition of Claim 1, which
consists of cis—1,1,2,2,3,4-hexafluorocyclobutane and
n—heptane in a weight ratio of 85 to 90/15 to 10 under
atmospheric pressure.

15

11. The azeotropic composition of Claim 1, which
consists of cis—1,1,2,2,3,4-hexafluorocyclobutane and
methylcyclohexane in a weight ratio of 85 to 91/15 to 9
under atmospheric pressure.

20

12. The azeotropic composition of Claim 1, which
consists of cis—1,1,2,2, 3, 4—hexafluorocyclobutane, ethanol
and n—heptane in a weight ratio of 78 to 84/6 to 8/10 to
14 under atmospheric pressure.

25

13. The azeotropic composition of Claim 1, which
consists of cis—1,1,2,2, 3,4-hexafluorocyclobutane,
tert-butanol and n—octane in a weight ratio of 93 to 97/1
to 3/2 to 4 under atmospheric pressure.

30

14. The azeotropic composition of Claim 1, which
contains 0.1 to 5 % by weight of nitromethane as
a stabilizer. '

35 15. A cleaning composition comprising the
azeotropic composition of any of Claims 1 to 14.

16. A degreasing composition comprising the

.



- 19 - azeotropic conposition of any of Clains 1 to 14. 17. A flux renoving
conposition conprising the azeotropic corrposition of any of Clains 1 to 14.

5 18. A method of <cleaning surfaces SO|Id articles by using the
cl eani ng conposition of any of d ainms_15 o 17. 19. A drying
agent conposition for dewatering, mhic% conprlses the azeotropic

conposi tion of any of Claims 1 to 6. 20. A nethod of drying surfaces

of solid 15 é’iéd)@o?ic cotMposit$om of Bhe of dClimeg 1 t@end. conposition for
dewat eri ng of C aim 19.

17. A flux removing composition comprising the
azeotropic composition of any of Claims 1 to 14.

5
18. A method of cleaning surfaces of solid
articles by using the cleaning composition of any of
Claims 15 to 17.
10 19. A drying agent composition for dewatering,
which comprises the azeotropic composition of any of
Claims 1 to 6.

20. A method of drying surfaces of solid
15 articles by wusing the drying agent composition for
dewatering of Claim 19.

21. A foaming agent comprising the azeotropic
composition of any of Claims 1 to 14.

20
22. A method of producing a foamed resin article
through expansion by using the foaming agent of Claim 21.

UL



IS

21. A foam ng agent conprising the azeotropic conposition of any of C ains
1 to 14. 20 22. A nethod of producing a foaned resin article through
expansi on by using the foam ng agent of C aim 21.

- 20 —

ABSTRACT

To provide an azeotropic composition comprising
cis—1,1, 2,2, 3, 4—hexafluorocyclobutane and at least one
compound selected from the group comnsisting of methanol,
5 ethanol, isopropanol, n—propanol, . tert—butanol,
cyclopentane, n—octane, isooctane, n—heptane and
methylcyclohexane, and a detergent, drying agent and
foaming agent, which wuse the above-mentioned azeotropic
composition. The azeotropic composition of the present
10 invention is an alternative fleon composition having less
influence on plastics, being excellent in solvency and

having less influence on the ozone layer.
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(57) Abstract

An azeotropic composition comprising cis-1,1,2,2,3,4-hexafluorocyclobutane and at least one compound
selected from the group consisting of methanol, ethanol, isopropaneol, n-propanol, tert-butanol, cyclopentane, n-

octane, isooctane, n-heptane and methylcyclohexane; and detergent, drying
the same. The composition is reduced in the adverse effects on plastics,

ozonosphere depletion, thus serving as a chloroffuorocarbon

agent and blowing agent each comprising

excellent in detergency, and reduced in
substitute.
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