1 DESCRI PTI ON AZEOTROPE- LI KE SOLVENT COVPCSI TI ON AND M XED SOLVENT

COWPOSI TION s TECHNI CAL FI ELD The present invention relates to sol vent
conpositions to be used for renoving soils such as oils and dusts attached
to the surface of articles, e.g., electronic conponents such as |IC

preci sion mechanical 10 parts, glass substtates, nolded-resin parts, etc.
BACKGROUND ART Heretofore, in the pr@g%&%gPTgﬁ hani cal industry, the
optical instrunent industry, the ele is electronics industry and

lsed for  proci SBR HCHb I SRl SOHebURh 4860 By

attached to the surface of articles gggbggl g@ﬂufacturing processes or the
| i ke. 20 However, since hal ogenated hydr ¥ s such as

chl orof | uorocar bons or hydrochl orof | uorocar bons have ozone depleting
potential, researches to devel op solvents that can substitute such

hal ogenat gd hﬁgé£ﬁ§§£€nﬁlﬁﬂﬂe recently been conducted, and

hydr of | uoroet hers herernafter referred to as HFEs) are known as the

sol vents. HFEs hafﬁeag)ééﬁéﬁge ngHﬁPibﬂaEe&Q%SaEB sbalkagmabl e, have
al and"t

excel l ent chem cal a erma
compositions to be used for removing soils such as oils

and dusts attached to the surface of articles, e.g.,
electronic components such as IC, precision mechanical

10 parts, glass substrates, molded-resin parts, etc.

BACKGROUND ART
Heretofore, in the precision mechanical industry,
the optical instrument industry, the electrical and

15 electronics industry and plastics industry, halogenated
hydrocarbons have been known as solvents used for
precision cleaning to remove soils such as oils, dusts,
etc. attached to the surface of articles during
manufacturing processes or the like.

20 However, since halogenated hydrocarbons such as
chlorofluorocarbons or hydrochlorofluorocarbons have
ozone depleting potential, researches to develop solvents
that can substitute such halogenated hydrocarbons have
recently been conducted, and hydrofluorocethers

25 (hereinafter referred to as HFEs) are known as the
solvents. HFEs have advantages such that they are

inflammable, have excellent chemical and thermal



stabilities, have excellent properties in drying, and have zero ozone

depl eting potential and | ow global warm ng potential. For exanple, HFE-7100
(CAF9CCH3, trade nane of 3M and HFE- 7200 (C4AF9OC2H5, trade nanme of 3M are
5 known as HFEs. Cenerally, since HFEs have | ow solvency to oils as

conpared with the hal ogenated hydrocarbonsy there has been a probl em such
that HFEs are difficult to be used as cleaning agents in place of the

hal ogenat ed hydabthibbas, haveloervellehheppopsentiesnientioyingavenfiound t hat
(2,2,2-trifluoroethoxy)-1,1, 2, 2-tetrafl uoroethane which is one of HFEs, can
di ssol ve sevehaleokésp ezgnePdepsateng8poténtadéd andelofv NOBLEDRPORATI ON) .
However, in a case where an article to which 15 Panasate 810 is attached is
cl eaned by usvaymigg2potenti&luorbet eysanprle 1, BER-TE30 af C4foPEHE habeadef t he
article is conprised of an acrylic resin or coated with an acrylic resin,

t here have beeamprebl a¥s anéhHFRaV2h8zéC. O eHacki mefeceame @h 3Mk aveface
of the article, and 20 dissolution of the acrylic resin occurs. On the other
hand, Patént Beewneas HFBFscl oses that an azeotrope-|ike conposition
conprising (2,2,2- trifluoroethoxy)-1,1, 2,2-tetrafl uoroethane and an al cohol
such as nethanol FENAEaLLY . agiBCFeHBEFNgaNGehPW 6P EHCY250f ik SorS0i |, a

cl eani ng agent for electronic conponents, . resin-processed parts or optical

| enses, or a CoBRaredivigraryhaghagedenated hydrocarbons, there has

been a problem such that HFEs are difficult to be used as
cleaning agents in place of the halogenated hydrocarbons.
10 However, the present inventors have found that
(2,2,2~trifluorocethoxy)-1,1,2,2-tetrafluoroethane which
is one of HFEs, can dissolve several oils, e.g. Panasate
810 (trade name of NOF CORPORATION) .
However, in a case where an article to which
15 Panasate 810 is attached is cleaned by using (2,2,2-
trifluorocethoxy)-1,1,2,2-tetrafluoroethane, if the
article is comprised of an acrylic resin or coated with
an acrylic resin, there have been problems such that haze
or cracking occurs on the surface of the article, and
20 dissolution of the acrylic resin occurs.
On the other hand, Patent Document 1 discloses that
an azeotrope-like composition comprising (2,2,2-
trifluoroethoxy)-1,1,2,2-tetrafluoroethane and an alcohol
such as methanol is useful as a removing agent for e.g.
25 flux or oil, a cleaning agent for electronic components,
resin-processed parts or optical lenses, or a

dewatering/drying agent.



3 However, since the conpositions disclosed in Patent Docunent 1 have
significant effects on several resins such as an acrylic resin, there has
been a problemsuch that in a case where an acrylic resin or an article s
coated with an acrylic resin is contacted with the conpositions, haze,
cracking or dissolution of the acrylic regin occurs. Further, a

perfl uorocarbon such as perfl uorohexane is also a conpound having zero
ozone depl eti ng pHbertreal, sih@ebtihel tompoisdtised ddsalolsedniimg Pagemt f or
e.g. oil, cleaning fails because its cleaning performance is insufficient.
i s PATENT DORhENTeht IPhAv&0s3gn89IceBtopéfeftthen Eesemsl pasagsaph 0009)
DI SCLOSURE OF THE | NVENTI ON OBJECT OF THE | NVENTI ON 20 The object of the
present inventich &g &p proylde zesiplvehereohpesbeeonawbiroblies sawabl e of
removing soils such as oils attached to the surface of an article nade of
an acrylic reshatoinap apspcwbetoatbdagkyhignragipl P& anesichicdet hout
damaging it. 25 MEANS TO ACCOWPLI SH THE OBJECT The present invention

provi des &n ageatedpeithkangacsylienresdnpdsi EPbRacdRPr Wéthgtheom 38 to 41

mass % of o . . .
compositions, haze, cracking or dissolution of the

acrylic resin occurs.
Further, a perfluorocarbon such as perfluorohexane
is also a compound having zero ozone depleting potential,
10 but if it is used as a cleaning agent for e.g. oil,
cleaning fails because its cleaning performance is

insufficient.

15 PATENT DOCUMENT 1: JP-A-10-324897 (Scope of the

Claims, paragraph 0009)

DISCLOSURE OF THE INVENTION
OBJECT OF THE INVENTION

20 The object of the present invention is to provide a
solvent composition which is capable of removing soils
such as oils attached to the surface of an article made
of an acrylic resin or an article coated with an acrylic
resin, without damaging it.

25
MEANS TO ACCOMPLISH THE OBJECT

The present invention provides an azeotrope-like



(2,2,2-trifluoroethoxy)-1,1, 2, 2-tetrafl uoroethane and from59 to 62 mass%
“of perfluorohexane. The boiling point of this azeotrope-|like sol vent
conposition at a s pressure of 1.011x105 Pa is from47 to 48C. Here, the
azeotrope-like solvent conposition is defined as a m xed solvent
conposition having a relative volatility mﬂthin a range of 1.000. 04.

Further, the sent invention provides a ed 10 solvent conpo%ltion
conpri si ng fr% %n?oc%@pﬂﬁégég fcomprlslng rom 38 to 41 mass%

of pertuor onGhae” TH-FHE m@: & iﬁﬁi’# oh,BeFr SipsreRdnce: rffcatcs
Phe. mai n compbRait o> rkpet s HaBSt ophrbEeh T T

perfluor0|sohexan i erfluorﬁhex ? fgrgblém gast 9% mass% In
this speC|f|c%?| % hoxy < T Pe?r fPuo? efhane is

h ft f dt FECT NTI ON, Th
agreg![ ngeelrl rk§ %%%\e}ﬁﬁtggoipgigfrgn a"’hdl% ‘?ﬁ‘x% Cg:% Wén gSﬁ'SOSI Pan of the
present 'nvenékggtPgég—ghﬁgaéé v@éteé%ﬁé 9918nglsa8e@9£¥h'Ssrgshﬁggd

Accordingly, Th aca ere t ese so conp05|t|ons are used

cleaning artigles, g6 95 20; 81" § {rEn €3 PaPLr &LLI GLESL ERREGA MRS, an
acryl ic resin, ﬁese artﬁ ?GS can eane‘a t hout
range of 1.00+0.04.
Further, the present invention provides a mixed
10 solvent composition comprising from 30 to 60 mass% of
(2,2,2-trifluorocethoxy)-1,1,2,2-tetrafluoroethane and
from 40 to 70 mass% of perfluorohexane.
In the present invention, perfluorohexane indicates
perfluorohexane containing n-perfluorohexane and/or
15 perfluoroisohexane as the main component. Here, the
total content of n-perfluorohexane and perfluoroisohexane
in perfluorohexane is preferably at least 90 mass%.
In this specification, (2,2,2-trifluoroethoxy) -

1,1,2,2-tetrafluoroethane is hereinafter referred to as

20 HFE-347.

EFFECTS OF THE INVENTION
The azeotrope-like solvent composition and the mixed
solvent composition of the present invention have a small
25 effect on e.g. an acrylic resin. Accordingly, in a case
where these solvent compositions are used for cleaning

articles made of an acrylic resin or articles coated with



haze or cracking. Further, the azeotrope-like solvent conposition and the
m xed sol vent conposition of the present invention s can readily renove
contam nants such as oils, dusts, particles and resin shavings, droplets of
a solvent having a high surface tension and a small specific gravity,
water droplets, etc, attached to the surfage of articles to be cleaned. 10
BEST MODE FOR CARRYI NG OUT THE | NVENTI ON, An azeotrope-|i ke sol vent
conposi ti on h2R [CERL AR raELAnt BRESEhAFtWRLRST RRB QGIGéﬁFn€9nﬂé§PPPBn i's
repeatedly e orated and condensed, the solvent is conposition will not
change, and t%%?%f%¥e0539§?9gstable cl eaning performance will be obtained.
Accordingly, the eotrope-1i ke sol vent conposatlog of the,present

r

az

i nvention has the %Ei%eﬁdv%ﬂ?a@668§r858vé1k%h§° bAIS SB@pPﬁk 188 ¢Bk
conposition of, the, % sen invention co es_so eI HFE- 347 and
bor 1 vor ohoxana® FiFeReso LY REE o HERPELFogRt SEoRBEPERBRRE of “PRE"fPEsent
i nvention essenti all onp rlses HFEE: 347 erfl uorohexan may
further cénta?%naﬁ%?ﬁéiy gﬁnaon? 8188HF8n$ 3ﬁo?ﬁ§? §Hﬁgﬁnd is
preferably 23 g%tl ﬁészgnga§§ %ﬁnnggﬁﬁégylgglﬁlgngS% glgo%%eg?St 10

mass% As such anot her conpoun | 'east ' one tonpoun

having a high surface tension and a small specific
gravity, water droplets, etc, attached to the surface of
articles to be cleaned.

10
BEST MODE FOR CARRYING OUT THE INVENTION

An azeotrope-like solvent composition has such an

advantage that when this solvent composition is
repeatedly evaporated and condensed, the solvent

15 composition will not change, and therefore a very stable
cleaning performance will be obtained. Accordingly, the
azeotrope-like solvent composition of the present
invention has the same advantage as above.

The azeotrope-like solvent composition of the

20 present invention comprises solely HFE-347 and
perfluorochexane. Further, the mixed solvent composition
of the present invention essentially comprises HFE-347
and perfluorohexane, and may further contain another
compound. The content of another compound is preferably

25 at most 20 mass% and particularly preferably at most 10
mass%.

As such another compound, at least one compound



selected fromthe group consisting of hydrocarbons, alcohols, ketones,

- hal ogenat ed hydrocarbons, ethers, esters and glycol ethers, nay be
mentioned. Further, fluorinated ethers are excluded fromthe ethers 5

represented above, and the hal ogenat ed hydrocarbons are hydrocarbons, which
are substituted with at |least one chlorine atom As the hydrocarbons, Cs_15
| i near or cyclic, saturated or unsaturated hydrocarbons are preferred, and

n- pentane, 19 eaERdyi Bom aflee B PR afen s DS ke yPpehydnecapbons,

di met hyl but ane, 2, 3-di net hyl but ane

n- hept ane, _2- net hyl hexane,

3- met hyl hexarfel L gi e RPNt BRECIFNA 624 MBI OCHEPPYE hePE ARES

3-net hyl hept ane, 4- net hyl hept ane, 2, 2-di net hyl hexane, 2, 5-di net hyl hexane,

15 3, 3- di net FF HE&RPD 2hEthy | eBRetfiy | PRVt Bhenent hefegt - Fuihsy

pent ane,

2,3,3-trinet2%1 ent ane, .2, 3, 4- trinetthgﬁq%ane, 2,2,3-trinethyl pentane, 2-
BNV

met hyl hept an BLRated Rt ST PePt ane®

B

ateom 2the setheRgt hyl hexane,
n- decane, n-dodecane, cyclopentane 20 et hyl cycl opent ane,
nethylcycPohe&%P%fse%?%§l%9@Y%he§%%et%? %?i?%?% 15 n%yaﬁ9?aF

cl ohexane,

N8xahpl e, be

ti d. A th C5 7. hyd h - t I t
- hexane, oy RONERAREBIS n- HAbUAnE:© | SPTEL BT eD, * 50 ASC1 ABSaF CHNBI o, C1. 16

| i near or cycl$f al cohols are preferred, and nethanol, ethanol, n-propyl

al cohol, iso

d%@*n%J%%%%l, n- butyl al cohol, sec-butyl al cohol

As the hydrocarbons, Cs.i5 linear or cyclic,

saturated

or unsaturated hydrocarbons are preferred, and n-pentane,

10 2-methylbutane, n-hexane, 2-methylpentane, 2,2-

dimethylbutane, 2,3-dimethylbutane, n-heptane,

2 -

methylhexane, 3-methylhexane, 2,4-dimethylpentane, n-

octane, 2-methylheptane, 3-methylheptane, 4-

methylheptane, 2,2-dimethylhexane, 2,5-dimethylhexane,

15 3,3-dimethylhexane, 2-methyl-3-ethylpentane,
ethylpentane, 2,3,3-trimethylpentane, 2,3,4-

trimethylpentane, 2,2,3-trimethylpentane, 2-

methylheptane, 2,2,4-trimethylpentane, n-nonane,

3-methyl-3-

2,2,5-

trimethylhexane, n-decane, n-dodecane, cyclopentane,

20 methylcyclopentane, cyclohexane, methylcyclohexane,

ethylcyclohexane or bicyclohexane may, for example, be

mentioned. Among them, a Cs.; hydrocarbon such as n-

pentane, cyclopentane, n-hexane, cyclohexane or n-heptane

is preferred.

25 As the alcohols, C;.1s linear or cyclic alcohols are

preferred, and methanol, ethanol, n-propyl alcohol,

isopropyl alcohol, n-butyl alcohol, sec-butyl alcohol,



7 isobutyl alcohol, tert-butyl alcohol, 1-pentyl alcohol, 2-pentyl

~al cohol, 1l-ethyl-I-propyl alcohol, 2-nethyl-1- butyl al cohol,

3-nmet hyl -i-butyl al cohol, 3-nethyl-2-butyl alcohol, neopentyl al cohol,

1- hexyl al cohol, 2-methyl-1 5 pentyl al cohol, 4-nethyl-2-pentyl al cohol,

2-ethyl-1- butyl alcohol, 1-heptyl alcohol7 2-heptyl alcohol, 3- heptyl

al cohol, 1-octyl alcohol, 2-octyl alcohol, 2- ethyl-i-hexyl alcohol, 1-nonyl

al cohol , 3, 5, 55ehytiel gl conohexyeratletvl  alcdeeyl arpentyl élﬁéhééyl

al cohol, 10 gzclohexg al cohol , 1-nethyl cycl ohexyl al cohol,

net hyl cycl ohekyPeREY% h%lCO@O%ethwwﬂoheRWprélc@h@@holat ?remﬁphz}cﬂohexw

al cohol , a- terplneol i meth al cohol , 1-tetradecyl al coho

ethyl ene gl ycdotyl dﬁ%@%@?%ne3gF? 10% %V%b%l%%%0599c03 RayhYior -BuEKpl e, is

be nentioned. Anong them an al kyl al cohol having at _ npst_3 carbon atons

such as netha%%WOh%%ha%%PP%FtY1s%b?%%91 a}c%%%yll%lﬁPBPErr%dmeEEY%hé‘

ketones, C3_9 line c ketones_are rred, and specifically,

acet one, ﬁetH@?nEYﬂy?fE%%gﬁet%ngtQYﬁe%f%%%ﬁ% fﬁ%h?%no%e E ﬁe}anone

met hyl i sobut kﬁ Z%Qe t.anone no pt gIISObUty|

ot one, | oyl dHERAROTECOBE bt T EOEY brakerbib: 93*1?@%@ e} EPBRLxanone

4- met hyl cycl ahexa cef ophen i oned. Anobng

them 25 a Cgh nfo C%%%ﬁ’ai %¥g l€$y%%th roéfﬂg %g?ﬁﬂgE é preferred.
ethyl-1-hexyl alcohol, 1-nonyl alcohol, 3,5,5-trimethyl-
1-hexyl alcchol, 1-decyl alcohol, 1-dodecyl alcohol,

10 cyclohexyl alcohol, 1l-methylcyclohexyl alcohol, 2-
methylcyclohexyl alcohol, 3-methylcyclohexyl alcohol, 4-
methylcyclohexyl alcohol, o-terpineol, 2,6-dimethyl-4-
heptyl alcohol, 1-tetradecyl alcohol, ethylene glycol,
diethylene glycol or propylene glycol may, for example,

15 be mentioned. Among them, an alkyl alcohol having at
most 3 carbon atoms, such as methanol, ethanol or
isopropyl alcohol is preferred.

As the ketones, C;.3 linear or cyclic ketones are
preferred, and specifically, acetone, methyl ethyl

20 ketone, 2-pentanone, 3-pentanone, 2-hexanone, methyl
isobutyl ketone, 2-heptanone, 3-heptanone, 4-heptanone,
diisobutyl ketone, cyclohexanone, 2-methylcyclohexanone,
3-methylcyclohexanone, 4-methylcyclohexanone or
acetophenone may, for example, be mentioned. Among them,

25 a C;.4, ketone such as acetone or methyl ethyl ketone is

preferred.

As the halogenated hydrocarbons, C;.s saturated or



As the hal ogenated hydrocarbons, Cl.6 saturated or 8 unsaturated,
chlorinated or chlorofluorinated hydrocarbons are preferred, and nethyl ene
chloride, 1,1- dichloroethane, 1,2-dichloroethane, 1,1,2- trichloroethane,
1,1,1,2-tetrachloroethane, 1,1,2,2 s tetrachl oroet hane, pentachl oroet hane,
1, 1- dichl oroethyl ene, cis-1,2-dichloroethglene, trans-1, 2-
dlchloroethylene trlchloroethylene tetrachl or oet hyl ene,

1, 2- di chl or opwepaberated. drehpbinabed grichlopehlupriBrbpopane

(HCFC- 225ca), 1,3-dichloro-1,1,2,2,3 i0 pentafl uoropropane (HCFC—2250b)

1, 1- di chl or o- hwalr@%%@@ﬁaﬁée(mtem&ﬁ) 6ndd@§5hv&@nep@hﬂ-aﬁédﬁay, for
exanple be nmentioned. Anon em . a Cl chlorinated hydrocarbon such as
met hyl ene chI%%?Héor??FEﬁP%ro%t%yﬁéﬁﬁloﬁPeFéﬁﬂﬁchﬂoﬂoéfhyIene HCFC- 225ca,
HCFC- 225cb or HCFC— is 141b is_preferred,. i e ethers, CZ e Ilnear or
cyclic ethersthtelipresehaRe: Lnd- ar%fE?Fr%Fh PTORFRABRYI Lefhar 2 di i sopr opy!

et her, dlbutyl ether, eth vi nyl et he but vinyl _ether, anisole,
phenet ol e,5 4- E%Yﬁ??h%ﬂ¥%%¥%anﬁroR%ﬂEacé%OFB?ghanﬁln%tﬁylfuran or

such ae. i et TR By ERr CRUfTaa0r Gh9T 67 harC AP EXaRAYGPAE ot FRADAFof ran 15

prefenred. Aosib phelin @10l ﬁﬁsﬁ B ELE e
1,2-dichloropropane, 1,1l-dichloro-2,2,3,3,3-
pentafluoropropane (HCFC-225ca), 1,3-dichloro-1,1,2,2,3-

10 pentafluoropropane (HCFC-225cb), 1,1-dichloro-1-
fluorcethane (HCFC-141b) or decafluoropentane may, for
example, be mentioned. Among them, a C;., chlorinated
hydrocarbon such as methylene chloride, trichloroethylene
or tetrachloroethylene, HCFC-225ca, HCFC-225cb or HCFC-

15 141b is preferred.

As the ethers, C,3 linear or cyclic ethers are
preferred, and diethyl ether, dipropyl ether, diisopropyl
ether, dibutyl ether, ethyl vinyl ether, butyl vinyl
ether, anisole, phenetole, 4-methyl anisole, dioxane,

20 furan, 2-methylfuran or tetrahydrofuran may, for example,
be mentioned. Among them, a C;.¢ ether such as diethyl
ether, diisopropyl ether, dioxane or tetrahydrofuran is
preferred.

As the esters, C,.;3 linear or cyclic esters are

25 preferred, and specifically, methyl acetate, ethyl
acetate, propyl acetate, isopropyl acetate, butyl

acetate, isobutyl acetate, sec-butyl acetate, pentyl



acetate, propyl acetate, isopropyl acetate, butyl acetate, isobutyl

" acetate, sec-butyl acetate, pentyl 9 acetate, (3-nethoxy)butyl acetate,
sec- hexyl acetate, 2- ethylbutyl acetate, 2-ethylhexyl acetate, cycl ohexyl
acetate, benzyl acetate, nethyl propionate, ethyl propionate, butyl

propi onate, ethyl 2-hydroxy-2-nethyl s propionate, diethyl phthalate or

di butyl phthalate may, for exanple, be nentioned. Anong them a C3.4 ester
such ~as net Bfekriet at &3 Jreehexy) heky htaceeate of ep¢ cldexTheagbyebk  eRhers are
preferably glycol_ethers having a hgdrogen atom of one or_both of hydroxyl
groups io ofEhYiiherY: reetdbfer?ofthy EDeay Y| #GRFrRES al EBROPRSTBSt i t ut ed by
a Cl_6 alkyl group, and specifically, such _glycol ethers are_ethyl ene

gl ycol nonomet$§Faet nePen2 ¥t nyferrt el yRoF okt Ry Pratfer etBY Ryl ene gl ycol
nonoi sopropyl et her, ethyl ene, gl ycol nnnobutg ther, .is ethyl ene glycol

Tonohexy| ot HACP LTIt entor Yt L aRHRIRGF - CLRSE, S CRRITERE. of YEbRYaI ot hyl
ther, et HTEETSR ol RS HOT PRl FEr o SLAYFERcPRTSRLr Ee niBet hy
Ciher: ool MASREBRIERY. B AGHICt ne R ) SR e SR
cuher oot SR YRl ML et ABLORVLe0g dltgLpgonoret vl et e
di propyl ene egCO&‘he glycol ethers are preferably glycol ethers

having a hydrogen atom of one or both of hydroxyl groups

10 of a dimer to tetramer of a C,., dihydric alcohol
substituted by a C;.¢ alkyl group, and specifically, such
glycol ethers are ethylene glycol monomethyl ether,
ethylene glycol monoethyl ether, ethylene glycol
monoisopropyl ether, ethylene glycol monobutyl ether,

15 ethylene glycol monohexyl ether, ethylene glycol dimethyl
ether, ethylene glycol diethyl ether, ethylene glycol
dibutyl ether, ethylene glycol monomethoxymethyl ether,
diethylene glycol monomethyl ether, diethylene glycol
monoethyl ether, diethylene glycol monobutyl ether,

20 diethylene glycol dimethyl ether, diethylene glycol
ethylmethyl ether, diethylene glycol diethyl ether,
diethylene glycol dibutyl ether, propylene glycol
monomethyl ether, propylene glycol moncethyl ether,
propylene glycol monobutyl ether, dipropylene glycol

25 monomethyl ether, dipropylene glycol monoethyl ether,
dipropylene glycol monopropyl ether and dipropylene

glycol monobutyl ether.



25 nononet hyl ether, dipropyl ene glycol nonoethyl ether, dipropylene glycol
nmonopr opyl ether and di propyl ene glycol nonobutyl ether. 10 The m xed

sol vent conposition of the present invention preferably contains a Cl1_3

al cohol , especially ethanol or isopropyl alcohol, whereby the cleaning
performance can be inproved, and additionadiQy, it can be 5 used in an

application of SO, aIIed ering/dr e water froman article
to the surface of * ﬁxeaa58ﬁvﬁgga993§ gtlﬁﬂrPﬁnE%e'ﬁrﬁsgﬁge where the

m xed solvent_co 05|t|on co |n|n a.cl1.3 coh forman zeotropic
conposi tion o%nazgg POpRITT en%g g%?%ﬁs Pt 16 S CBB ?er?gaeféa gVect a

conposi tional {ﬁéﬁ 158£t§$é§ %8%1 ggég%|ohtwﬁu$%§§t£ﬂglglggh¥g p conposition

or the azeotrope I ke so rimari in order to

i nrease the osiablhiide 008 B [RLE0 dthsnéoggaw%ggnggggougés ypbe

contained in ? € azeotrope- vent conposition or mxe vent

composi Ui an | geLhes AR, 61 ; £08P0UNGE sLLOM P804k O: S, IRSTGry Iﬂgrognpound

to be contained may, nitro conpoun as’ni nmet hane,

ni troethane, Z&n&‘bér%’x‘ié’faﬁforﬂraﬂ'é%@?@i‘ée@c‘? tA8. Q&?Qcé“% #hich

di ethyl am ne, triethylamne, 1sopropylam ne ||sopropy am ne or
n- but yl am ne,wé?-t@Pei@l aft£Bn8s. PASNler O &S UasdMUESO chd-HILSH!

thynmol, p-t-
solvent composition containing a C;.; alcohol can form an
azeotropic composition or azeotrope-like composition, it

10 1s preferred to select a compositional ratio suitable for
forming the azeotropic solvent composition or the
azeotrope-like solvent composition.

Further, primarily in order to increase the
stability, one or more of the following compounds may be

15 contained in the azeotrope-like solvent composition or
the mixed solvent composition in the amount of compounds
from 0.001 to 5 mass%.

The compound to be contained may, for example, be a
nitro compound such as nitromethane, nitroethane,

20 nitropropane or nitrobenzene; an amine such as
diethylamine, triethylamine, isopropylamine,
diisopropylamine or n-butylamine; a phenol such as
phenol, o-cresol, m-cresol, p-cresol, thymol, p-t-
butylphenol, t-butyl catechol, catechol, isoeugenol, o-

25 methoxyphenol, bisphenol A, isocamyl salicylate, benzyl
salicylate, methyl salicylate or 2,6-di-t-butyl-p-cresol;

and a triazole such as 2-(2’'-hydroxy-5'-



but yl phenol, t-butyl catechol, catechol, isoeugenol, o 25 nethoxyphenol,
bi sphenol A, isoanyl salicylate, benzyl salicylate, nethyl salicylate or
2,6-di-t-butyl-p-cresol; and a triazole such as 2-(2'-hydroxy-5" 11

met hyl phenyl ) benzotri azole, 2-(2'-hydroxy-3'-t-butyl-

met hyl phenyl ) - 5- chl orobenzotri azol e, 1,2, 3-benzotriazole or

1-T(N,N-b th th t | e. As t I f ticl
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h Furth f b ticl
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conponent s such as”I I&S m cronotors, relays, ear ngs, Kt | calngl es,

ens
gl ass substrales.. ele. £, s0b)e Lo Deckemmyed by kising fhe azeaurape- | ike
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i s sol vent conp05| R OF T he T Xed CONpOSi present
r

| nvention, %J@pé&%@f{i&?f’o?\ﬂh Cﬁp%éggngf En%ﬂg%hnga??s@”g‘%kgm‘B pa”

constltutlng e renoved

menti oned, andyaSpseLEl 6l hcg9Nhay! negLSealap1 8o Bgnﬁeﬂthéaeﬂu%s

particles and resin shavings nay, exanpl e ment | one Further by

using the aze&&&?@foﬁ'%@ gobygbticcenrAshki A 95r§h§c”¥é§gnSO|N@Pﬁher,
conposition of the

specific examples of the above articles, may be

10 electronic instruments, electrical instruments, precision
machines, precision instruments, optical articles, etc.,
or their components such as ICs, micromotors, relays,
bearings, optical lenses, glass substrates, etc.

As solils to be removed by using the azeotrope-like

15 solvent composition or the mixed solvent composition of
the present invention, soils attached at the time of
producing an article or a part constituting the article,
which has to be removed ultimately, may be mentioned, and
specifically contaminants such as some oils, dusts,

20 particles and resin shavings may, for example, be
mentioned. Further, by using the azeotrope-like solvent
composition or the mixed solvent composition of the -
present invention, it is possible to remove droplets of a
solvent having a high surface tension and a small

25 specific gravity, water droplets, etc.

In order to remove such soils, it is effective to

bring each solvent composition of the present invention



present invention, it is possible to renove droplets of a solvent having a
“high surface tension and a small 25 specific gravity, water droplets, etc.
In order to renove such soils, it is effective to bring each solvent
conposition of the present invention 12 into contact with the surface of an
article to be cleaned. As a specific nethod, hand mﬁping, dip cl eaning,

I [ | | at I t
ol eani ng. vapl?tel ARG oP16hs L@sh%ﬂﬁi??%ﬂb &P oOF CRkhe 161 PExanpl o, be
tilized. E E - | dse | 300 f
Sol vent - conpot ETBRAODUAT b By H i N Chete d dripride® >0 ¢ @

(perf | uor ohexang, i pade pane ol Lo ??HL mgr§9%h'gg3§9a gﬁpxaehgaﬁiwsight

rati os was pu vapor - equl I'brirum’s

distillation xﬁa?ﬁ%§§%gglmggsgh gtgggggghggu?é§8§ur?ﬁghggé gﬁ9gx104 to

1. 02x105 Pa. the "tenper e g ase and the
{1 durd phase LnbeAGREOnOBHELLOE | Uk, S2BP! E3afb) LhepsoLYEH! AeaPOSt L1 on

fromthe gas phase and the se were obtaine en the
conposi tions gialfFEE347 and PF-5060 were analyzed by gas chronatography. As
a result, the conpositions of the gas phase and the |liquid phase were 20

equal in anDU@M@a@&réﬁgh§4gf39a§oga§§ @Hde851§QEQIQQ > masse at
at nospheric pressure (1.011x105 Pa)

300 g of a solvent comp051tlon obtained by mixing
HFE-347 and PF-5060 (perfluorohexane, trade name of
10 Sumitomo 3M Limited) at various weight ratios was put in
an Othmer vapor-liquid equilibrium still, and
distillation was carried out at atmospheric pressure from
9.96x10* to 1.02x10° Pa. At the time when the
temperatures of the gas phase and the liquid phase
15 reached equilibrium, samples of the solvent composition
from the gas phase and the liquid phase were obtained,
and then the compositions of HFE-347 and PF-5060 were
analyzed by gas chromatography. As a result, the
compositions of the gas phase and the liquid phase were
20 equal in amounts of HFE-347=39.5 mass% and PF-5060=60.5
mass$ at atmospheric pressure (1.011x10°> Pa). The
temperature of the gas phase was 47.6°C.
(Confirmation test for effect on acrylic resin)
In accordance with the following method, an effect of
25 the solvent composition on an acrylic resin was tested.
Examples 1 to 3 are examples of the present invention,

and Example 4 is a comparative example.



tenperature of the gas phase was 47.6C. (Confirmation test for effect on
~acrylic resin) In accordance with the follow ng nethod, an effect of 25 the
sol vent conposition on an acrylic resin was tested. Exanples 1 to 3 are
exanpl es of the present invention, and Exanple 4 is a conparative exanple.
13 As indicated in Table 1, solvent, conussitions conprising HFE-347 and
PF- 5060 (Exanples 1 to 4) were prepared Then, a test coupon 25 mmx 30 nmm
x 2 Mmin size Wehindhoreed i TADHE aket 80lviede @@maﬁsaéﬁynsc 5 resin
(Acrylite L, trade name of M tsubishi Rayon Co. d.) was imersed in 100
mL. of each soFV®BRY¥isbRPoEFErdh7 andrBBnp éﬁpéﬁé@ﬂ?ée€zlcyoféﬁ Yeienut e and
taken out, and its appearance was observed. The results are showmn in Table
1. In Table 1PrePPRefcatBehat RHstEFHRE 135 100 no thdMyex was™Bbsr ved, and
1 indicates that cracking was observed at the periphery of the hole. TABLE
1 xanpl e Solv%h%ecﬁhﬁBS?th%%e(ﬁa§§ E?f@é?mﬁﬁeécW?ﬁ?COfrépl 8rrvédrn 1

HFE- 347(30) / PF- 5060 0 2 HFE-347(40)/ PF-5060 (60)

HFE- 347(60) / PES3HB0 % 1pte lq . Fepdeqn "?6) PﬁFMBBBBb&éb} Eaéc’ealnFPrmau on

test for effect.op flexible in | ori e_r S|n>
f .P was immerge y¥ ¥OO mg eac vent composition

at room temperature (21°C) for 1 minute and taken out,

and its appearance was observed. The results are shown

in Table 1. In Table 1, 0 indicates that substantially
10 no change was observed, and 1 indicates that cracking was

observed at the periphery of the hole.

TABLE 1
Fxample Solvent composition (mass Effect on acrylic
ratio) resin
1 HFE-347( 30 /PF-5060 (70) 0
2 HFE-347(40) /PF-5060 (60) 0
3 HFE-347(60)/PF-5060 (40) 0
4 HFE- 347(70)/PF 5060 (30) 1

<Confirmation test for effect on flexible polyvinyl
15 chloride resin>
In accordance with the following method, an effect
of the solvent composition on a flexible polyvinyl
chloride resin was tested. Examples 5 to 7 are examples
of the present invention, and Example 8 is a comparative
20 example.
Ags indicated in Table 2, solvent compositions
comprising HFE-347 and PF-5060 (Examples 5 to 7) and a

composition comprising HFE-347 (Example 8) were prepared.



In accordance with the follow ng nethod, an effect of the sol vent
“conposition on a flexible polyvinyl <chloride resin was tested. Exanples 5
to 7 are exanples of the present invention, and Exanple 8 is a conparative
20 exanple. As indicated in Table 2, solvent compositions conprising

HFE- 347 and PF-5060 (Exanples 5 to 7) and l# conposition conprising HFE-347
(Exanple 8) were prepared. 14 Then, a test coupon 25 M x ., 30 M x 2 mMMin

size with a HhofR'62nheFh 8PEREEer°n@le*of Yaml &xFbl™B pBI FHFRY W1 tEhPori de
100 1L of - eackob8| 6ol LECRAFBETELHAdE DhosbSHFrA FoPRLYVSBE Tor 3 days
Table . In TabrErsacoTeabRCIrRRSERAT" BRBSEaREREI P} HODERaRGY SHeSRobser ved,
o coupon, TARE' 2L ERapl'e SUTDERE SUotBodPPi OF BhaSSCEr FRAVEB 1l exibl e
e 347(40) | FROBBEB 605 BF SOFFRO3AITEORPPACSO8E T 40K - HIPEE 30%(100) 1
taken out, and its appearance was observed. The results
are shown in Table 2. 1In Table 2, 0 indicates that
substantially no change was observed, and 1 indicates

that white discoloration was observed on the entire test

10 coupon.

TABLE 2
Example Solvent composition (mass Effect on flexible
ratio) polyvinyl chloride
resin
5 HFE-347(30) /PF-5060 (70) 0
6 HFE-347(40) /PF-5060 (60) 0
7 HFE-347(60) /PF-5060 (40) 0
8 HFE-347(100) 1

<Cleaning test for degreasing>
In accordance with the following method, a test for
15 cleaning oils was carried out by using the solvent
composition. Examples 9 and 10 are examples of the
present invention, and Examples 11 to 13 are comparative
examples.
A surface of a test coupon 50 mm x 50 mm x 2 mm in
20 size made of iron (SPCC-SB) was uniformly coated with 0.3
g of Panasate 810 (trade name of NOF Corporation) as

grease, and the test coupon was immersed in each solvent

composition as indicated in Table 2 at 40°C for 1 minute,



<Cl eaning test for degreasing> In accordance with the follow ng nethod, a
test for is cleaning oils was carried out by using the sol vent
conposition. Exanples 9 and 10 are exanples of the present invention, and
Exanples 11 to 13 are conparative exanples. A surface of a test coupon 50
mmx 50 Mm x 2 mmin 20 size made of iron ¥>SPCC-SB) was unifornly coated
wth 0.3 g of gana§%%e gl gkrgge nane RL hgﬁ gbrgogat%oggnas rease, and
t he test coup%ﬂ Yast Mrersed 'n"eaci®sdfvent Eoﬁﬁo Pt oft Sgiﬁglchg& in
Table 2 at 40C for 1 mnute, .15 he i mer sed_ | he sol vent conpposition
navi ng t he saTRTEREABERL Fon2aiC 260 b Tt ¥ ahif P HErPRSpRsen t o
vapor of the Nt eC ISR Y f L put e, i¢h pr d
heating, to d?%ﬁgﬁbgﬁ ﬁFe§bi¥§E91gémé8§%gyﬁﬁsfﬁgaﬁpW£ﬁ§§ers%g§§§c85§
manuf act ured By Sysbsopp AL bhgl ted afhe hRsinGoiRon yps yehghedeat i fihe
begi nni ng andpt%e endﬂgf %%e tggt, angpfhe anount of rena?ﬁ?ng g?ea%e on

the test cOuppRa@pter €50Vl clRcer, OhaflEas euPeReLYOshAk CHldt 88 The results
are shown in Table 3. TABLE 3 Exanpl e Sol vent conposition Anbunt Renova

Quter (mass f{,ahipagof ratio appearance attached (o) grease

The test coupon was weighed at the beginning and the
end of the test, and the amount of remaining grease on
the test coupon and removal ratio of grease were

10 calculated. The results are shown in Table 3.

TABLE 3
Example | Solvent composition Amount Removal | Outer
(mass ratio) of ratio appearance
attached | (%)
grease
(mg)
9 HFE-347(40) /PF-5060(60) <3 >99 Good
10 HFE-347(30) /PF-5060(70) <3 >99 Good
Grease
11 HFE-347(20) /PF-5060(80) 15 95 partially
attached
Grease
12 PF-5060 (100) 81 73 entirely
attached
Grease
13 HFE-7100 (100) 45 85 entirely
attached

<Particle removal test>
In accordance with the following method, a particle
15 removal test was carried out by using the solvent
composition. Examples 14 to 16 are examples of the
present invention.

On the surface of a test coupon 30 mm x 25 mm x 2 mm



(ng) 9 HFE-347(40)/PF-5060(60) <3 >99 Good 10 HFE-347(30)/PF-5060(70) <3
>09 Good Grease 11 HFE-347(20)/PF-5060(80) 15 95 partially attached
Grease 12 PF-5060 (100) 81 73 entirely attached Gease 13 HFE-7100 (100)
45 85 entirely attached <Particle renoval test> In accordance with the
followi ng nethod, a particle is renoval tisst was carried out by using the
sol vent conposition. Exanples 14 to 16 are exanples of the _present

i nvention. Onieha8iz@rVate af haleestmpodpofl8uehftxmagenpfxa2lpm-16 in size
with a hole 6 nmin dianeter nade of a | ow pressure polyethylene, fine
particl es aboR¥e3SHEei ROLVerrienst af hed E?rgﬂﬁéﬁ§ 8PPHAI AgMBhdlsane
material constituting the test coupon were uniformy sprinkled. s The test
coupon was i nWetgBl PRtaieRdsByvEnReiyngbindind ths FAUPCRREAYIALTable 4 at
40C for 1 minute with  appl ing 40 kHz and 200 VVuItraionic maﬁ s,. then,

i mrersed in tﬁ%ngBW‘éHngoﬁ%‘Bs EPbnCRYRPRgVERE ¥gAEormly sprinkled.

5 The test coupon was immersed in each solvent composition
as indicated in Table 4 at 40°C for 1 minute with
applying 40 kHz and 200 W ultrasonic waves, then,
immersed in the solvent composition having the same
composition at 25°C for 1 minute, and further exposed to

10 vapor of the solvent composition for 1 minute, which was
produced by heating, to dry.

The test coupon after the test was visually observed,
and the presence or absence of the remaining fine
particles on the surface of the test coupon was

15 confirmed. The results are shown in Table 4.

TABLE 4
Example |Solvent composition (mass Presence or
ratio) absence of
particles
14 HFE-347(30) /PF-5060 (70) Absence
15 HFE-347(40) /PF-5060 (60) Absence
16 HFE-347(60) /PF-5060 (40) Absence

<Dewatering test for drying>
In accordance with the following method, a
20 dewatering test for drying was carried out by using the
solvent composition. Examples 17 and 18 are examples of
the present invention.

A mixed solution was prepared by adding 5 parts by



conposition at 25C for 1 mnute, and further exposed to io vapor of the
sol vent conposition for 1 mnute, which was produced by heating, to dry.
The test coupon after the test was visually observed, and the presence or
absence of the remaining fine particles on the surface of the test coupon
was is confirmed. The results are shown im7Table 4. TABLE 4 Exanpl e Sol vent
conposition (nmass Presence or ratio) absence of particles 14
HFE- 347( 30) / PRa5960f (Fohanbiseneel 005pHFES 3By ( WeFAPFE5660h( 60LvAbsence 16
HFE- 347(60) / PF-5060 (40) Absence <Dewatering test for drying> In accordance
with the foII@Qmmgshﬁ%ﬁ@d?salQélﬁéﬁﬁ@eFPnﬁabggt5for drying was carried out
by using the solvent conposition. Exanples 17 and 18 are exanples of the
present inventior® A #FKeEl3beubp oMW BrEBared BP aBIFAGE5 parts by 17
mass of ethanol to 100 parts_by mass, of each solvent . conposition as
i ndi cated i n HE®l EVZRaAL Ly assepnateWsbhnth ¥a50rnkRRed AhPRAR1BHzEgeNt
prelimnarily cleaned with a water-based ¢l eani ng agent s_and pure water was
i mrersed in piRe R%f%rWaFﬁEnWaFnﬁEW§EﬁedihneEEﬁenWQEBrsoFbﬁpon1&We¥§€dfor 1
mnute with applying , . . . .

in éach mixed solution at 40°C for 1 minute with applying

40 kHz and 200 W ultrasonic waves, and further exposed to
vapor of the solvent composition for 1 minute, which was
produced by heating, to rinse and to dry.

10 The test coupon after the test was visually observed,
and the presence or absence of remaining water on the
surface of the test coupon was confirmed. The results

are shown in Table 5.

TABLE 5
Example Solvent composition (mass Presence or
ratio) absence of water
17 HFE-347(40) /PF-5060 (60) Absence
18 HFE-347(30) /PF-5060 (70) Absence

15
INDUSTRIAL APPLICABILITY
The solvent compositions of the present invention are
useful for removing soils such as dusts or oils attached
to the surface of articles such as electronic components
20 such as IC, precision mechanical parts, glass substrates,
molded-resin parts, etc., especially articles, of which

at least the surface is made of an acrylic resin.

The entire disclosure of Japanese Patent Application



40 kHz and 200 Wul trasoni c waves, and further exposed to vapor of the
sol vent conposition for 1 mnute, which was produced by heating, to rinse
and to dry. 10 The test coupon after the test was visually observed, and
t he presence or absence of remaining water on the surface of the test
coupon was confirnmed. The results are shaw in Table 5. TABLE 5 Exanpl e
Sol vent conposition (mass Presence or ratio) absence of water 17

HFE- 347(40) / Pfo 505004 6232 Ab8 eht bed BorFEcBalz¢ 80y / PEOBAG6ONECTOHiABsence 15

| NDUSTRI AL APPLI CABI LI TY The sol vent conpositions of the present invention
are useful fepeebhbyahicBoi Fasnehand guwsnaryrade| sngeraekadedt bergan
surface of articles such as electronic conponents 20 such as |IC, precision
mechani cal paPYstefprsrcaublt thfe8ntihdtded-resin parts, etc., especially
articles, of which at least the surface is nmade of an acrylic resin. The
entire disclosure of Japanese Patent Application 18 No. 2004-292618 filed
on Cctober 5, 2004 including specification, clains and sunmary are
incorporated herein by reference in its entirety. 19 CLAIM



-

1. An azeotrope-like solvent conposition conprising from38 to 41 mass% of
(2,2,2-trifluoroethoxy)-1,1,2,2- tetrafluoroethane and from59 to 62 mass%
of s perfluorohexane. 2. A m xed sol vent conposition conprising from30 to
60 mass% of (2,2,2-trifluoroethoxy)-1,1,2 2- tetrafluoroethane and from 40
to 70 mass% of perfluorohexane 10 3. Aethod of cleaning an article to be
cl eaned, which conprises bringing the :ﬁ&$t conposition as defined in
Claiml or 2 into contact with the surface the article to reane soils

attached to the aphi ghenrdope- 'I%ﬁ{léogoqfveg%mgﬁho:ggﬁqgs g}nﬁul e cl eaned,

is which conprises bringing the solvent co |n Claim1l

or 2 into contagh yht bot b A4ELECEr0T 2, bhe “artkele sethsggvelw@t or ;at tached

to the article. he met ho eani ng an artlc eto cl éaned

according to %ékﬁ@ue%@&ﬁbﬂet BRaSeLLa 85emi ls§ magl36o£The method of
cleaning an article to be cleaned according to Caim3 or 5 wherein the

article is; mgderefuodBhaghykic resin. 7. The nethod of dewatering an article
to be cleaned according to Claim4, wherein the article is made of an 25

acrylic resing., A mixed solvent composition comprising from 30 to 60
mass% of (2,2,2-trifluorcethoxy)-1,1,2,2-
tetrafluoroethane and from 40 to 70 mass% of
perfluorochexane.

10 3. A method of cleaning an article to be cleaned, which
comprises bringing the solvent composition as defined in
Claim 1 or 2 into contact with the surface of the article
to remove soils attached to the article.

4. A method of dewatering an article to be cleaned,

15 which comprises bringing the solvent composition as
defined in Claim 1 or 2 into contact with the surface of
the article to remove water attached to the article.

5. The method of cleaning an article to be cleaned
according to Claim 3, wherein the soils are oils.

20 6. The method of cleaning an article to be cleaned
according to Claim 3 or 5, wherein the article is made of
an acrylic resin.

7. The method of dewatering an article to be cleaned
according to Claim 4, wherein the article is made of an

25 acrylic resin.



