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1,1, 2-trichloro-1, 2, 2- trlfluoroe
Our Ref.: AG-17 (F94-55)

DESCRIPTION
MIXED SOLVENT COMPOSITION

TECHNICAL FIELD

The present invention relates to mixed solvent
compositions used for removing soils such as flux or oil
or water deposited on an object such as a printed circuit
board, an electronic part such as an IC, a precision
machinery component or a glass substrate.

BACKGROUND ART

To remove flux, various oils or water deposited on an
6bject, 1,1,2-trichloro-l,2,2-trif1uoroetﬁane
(hereinafter referred to as R113), which is nonflammable,
low.toxié and excellent in stability, or a mixed solvent
composition consiéting of R113 and a solvent miscible
with ﬁ113 is widely used. Since R113 has such

characteristics that it has little effect on a base

material of an object such as a metal, a plastic or an

- elastomer and selectively dissolves various soils, it has

20

25

been the most suitable for cleaning various precision
machinery components, various electronic parts made of
e.g. a metal, a plastic or an elastomer, a printed
circuit board on which these electronic parts are
mounted, or an optical device. 1In spite of various
advantages of conventionally used R113, its production
and consumption are regulated, because it has such a long

[y

life time in the troposphere by virtue'of its extreme
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referred to as R113), which is nonflammble, |ow toxic and excellent in
stability, or a mxed solvent conposition con- sisting of R113 and a
solvent mscible with R113 is widely used. Since R113 has such
characteristics that it has little effect on a base material of an object
such as a netal. a plastic or an elastqnar_and sel ectively dissol ves
various soils, it has been the nost suitable for cleaning various precision

machi nery conponents, variqQus electronic parts made of e, g. a netal. a
plastic or ancBemdcadeptapidity: Ehati ituranpdafiuse Ri ERet hese el ectronic

t d tical device. | it f ' d fo_
Conven. donal Py TASEAPREES, FPEZR, bhuie: DRCAMBOEBHsBpERONAF 8 - E0RFat od,

because it ha?a?HCBrgdhgqgglEBEQEEHE L9atB81s and the chlorine radical

causes a.chain reaction with stratospheric ozone to
5 deplete the ozone layer.

For this reason, alternative solvents to R11l3 which
do not cause depletion of the ozone iayer are widely
being researched. As alternative solvents, 2,2-dichloro-
l1,1,1-trifluoroethane, 1l,l1-dichloro-1-fluoroethane, 3,3~

10 dichloro-1,1,1,2,2-pentafluoropropane and 1,3-dichloro-
-1,1,1,2,2,2,3—pentaf1uoropropane have been developed.

These alternative solvents have excellent cleaning
property like R113 and a very little effect on the ozone
layer. However,.since these alternative solvents contain

15 chlorine atoms, they somewhat affect the ozone layer
though their influence is very slight. Accordingly, it
has been desired to develop a more excellent alternative
solvent which does not deplete the ozone layer at all.

The object of the present invention is to provide a

20 novel azeotropic or azeotrope-like composition which
satisfies the excellent properties of conventional R113
and can be used as an alternative solvent which does not
affect the ozone layer at all and its use.

DISCLOSURE OF INVENTION

25 The present invention has been made to accomplish the

above object, and provides a mixed solvent composition

——

containing 11111,2'2'3’3’4'4'515’6'6-tridecaf1uor°hexane
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tropésphere by virtue of its extreme chem cal stability that it can diffuse
to-the stratosphere. where it is deconposed by an ultraviolet ray,
produci ng chlorine radicals and the chlo- rine radical causes a chain
reaction with stratospheric ozone to deplete the ozone |ayer. For this
reason, al ternative solvents to R113 mthg do not cause depletion of the
ozone |layer are wi dely being researched. "As alternative solvents,
2,2-dichloro-1,1,1- trifluoroethane, 1,1-dichloro-I|-fluoropethane,
3. 3-di chl or o- {hexeinaftegcprefierned pkepascRaA0l 3P B- 3% cd| Babo 1camponend, 3.
pentafluoroprogane have been gegeloped. ]

which is selecte rom the following (1), (2) and (3) and

a method for removing soil or water deposited on an

object by using the mixed solvent composition:

5 (1) an azeotropic mixed solvent composition
congisting of 89.2 wt$ of R52-13p and 10.8 wtg of
methanol; _

(2) an azeotropic or azeotrope-like mixed solvent
composition consisting of from 80 to 99 wts of R52-13p
10 and from 1 to 20 wt% of ethanol; and
(3) a mixed solvent composition consisting of at
least one selected from methanol and ethanol, R52-13p and
a hydrocarbon having a carbon number of at least 5 in a
proportion of (at least one selected from methanol and
15 ethanol)/(R52-13p)/(the hydrocarbon having a carbon
number of at least 5) = from 1 to 25 wtg$/from 50 to 98
wts/from 1 to 25 wts.
The azeotropic composition consisting of R52-13p and
methanol has a mixing ratio of R52-13p/methanol = 89.2
20 wt$/10.8 wtg and a boiling point of 52.4°C at 1,010 hPa.
The azeotropic composition consisting of R52-13p and
ethanol has a mixing ratio of R52-13p/ethanol = 91.1
wt%/8.9 wts and a boiling point of 60.0°C at 1,004 hPa.
Japanese Unexamined Patent Publication No.
25 194992/1993 discloses an azeotrope-like composition

consisting of R52-13p and methanol in a proportion of

R52-13p/methanol = from 91 to 95 wt$/from 5 to 9 wts.
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-2- These alternative solvents have excellent cleaning prop- erty like R113
and a very little effect on the ozone |ayer. However, since these
alternative solvents contain chlorine atons, they sonewhat affect the ozone
| ayer though their influence is very slight Accordingly, it has been
desired to develop a nore excellent alfegnative solvent which does not

depl ete the ozone layer at all. The object of the present invention is to
provi de a novel azeotropi,c or azeotrope-|ike conpoiition whi ch satisfies

the excel | entth HF&SENSs igvepsipdnisoRaeer 198 khe SdRca¥eE¥eltad an

lternativ | ven ich ff he ozon
alternative 2%e0 Jbﬁyg %oﬁ%%gitQ%% %ut%g%ettgeocgm%ositional range of -

the azeotrope-like composition. The azeotropic
composition consisting of R52-13p and methanol of the
5 present invention has advantages that it can retain its

performance very stably without any change in its
composition even during its redistillation, over the
conventional azeotrope-like composition consisting of
R52-13p and methanol. dJapanese Patent Publication No.

10 186796/1993 discloses an azeotrope-like composition
consisting of R52-13p and 2-propanol in a proportion of
R52-13p/2-propanol = from 88 to 92 wtg/from 8 to 12 wts.
Further, Japanese Patent Publication No. 252500/1991

discloses a defluxing agent consisting of R52-13p and 2~

15 ©propanol in a proportion of R52-13p/2-propanocl = 80
wt$/20 wtg. However, since neither of these compositions
is azeotropic, they have a drawback that their
compositions change during their redistillation and they
can not retain their performance stably.

20 R52-13p and ethanol within a proportion range of R52-
13p/ethanol = 80 to 99 wts/from 1 to 20 wts form an
azeotrope-like composition.

The hydrocarbon having a caibon number of at least 5
to be used in the present invention, shall refer to at

25 least one selected from aliphatic hydrocarbons having a
carbon number of from 5 to 9, alicyclic hydrocarbons

having a carbon number of from 6 to 9 and aromatic
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| ayersat all and its use. DI SCLOSURE OF | NVENTI ON The present invention has
been made to acconplish the above object. and provides a m xed sol vent
conposition containing 1,1,1,2,2,3,3,4,4.5,5,6,6-tridecafl uor ohexane
(hereinafter referred to as R52-13 p) as a main conmponent, which is
selected fromthe following (1), (2)iﬂﬂ%(§) and a nethod for renoving soil
or water deposited on an object by using the m xed sol vent conposition: (1)
an azeotropi ¢ nmi xed sol vent conpositiaqn consistigg%of 89.2 wt % of R52-13 p

and 10.8 wt BYSToRATheRs :having @ paxhomRumker of fraghd. 1tad Zrilas

sol vent con}lposition cq¥sisting of from80 to 99 wt % of R52-13 p
e mentioned. -

Preferred is at least one selected from aliphatic
hydrocarbons having a carbon number of 5 to 8 such as n-
5 pentane, 2-methylbutane, 2,2-dimethylpropane, n-hexane,
2-methylpentane, 3-methylpentane, 2,2-dimethylbutane,
2,3-dimethylbutane, n-heptane, 2-methylhexane, 3-
methylhexane, 2,3-dimethylpentane, 2,4-dimethylpentane,
n-octane, 2,2,3-trimethylpentane and 2,2,4-

10 trimethylpentane and alicyclic hydrocarbons having a
carbon number of from 6 to 8 such as cyclopentane,
cyclohexane, methylcyclohexane and ethylcyclohexane.

The mixing ratio of R52-13p, methanol and a
hydrocarbon having a carbon number of at least 5 in the

15 mixed solvent composition is R52-13p/methanol/the
hydrocarbon having a carbon number of at least 5 = from
50 to 98 wts/from 1 to 25 wts/from 1 to 25 wtg,
preferably R52-13p/methanol/the hydrocarbon having a
carbon number of at least 5 = from 60 to 98 wtg/from 1 to

20 20 wtgs/from 1 to 20 wts. The mixing ratio of R52-13p,
ethanol and a hydrocarbon having a carbon number of at
least 5 is R52-13p/ethanol/the hydrocarbon having a
carbon number of at least 5 = from 50 to 98 wt%/from 1 to
25 wtg/from 1 to 25 wts, preferably R52-13p/ethanol/the

25 hydrocarbon having a carbon number of at least 5 = from
60 to 98 wtgs/from 1 to 20 wts/from 1 to 20 wts. 1In these

mixed solvent compositions, methanol and ethanol may be
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and ﬂcon11 to 20 wt % of ethanol; and (3) a m xed sol vent conposition
consi sting of at |east one selected from nethanol and ethanol, R52-13 p and
a hydrocarbon having a carbon nunber of at least 5 in a proportion of (at
| east one sel ected from net hanol and et hanol )/ (R52-13 p)/(the hydrocarbon
havi ng a carbon nunber of at | east 5):Lr§nL1 to 25w %from50 to 98 w
Wfroml to 25 w % The azeotropic conpOsition consisting of R52-13 p and
met hanol has a mixing ratio of R52-13 p/nethanol =89.2 wt % 10.8 wt % and a
boi | i ng poi nt ugedsinipembingtian.1. The hetal TRBountof opetharadoandi on
consi sting of R52-13 ? and ethangl has a nixing ratio of R52-13
p/ethanolzgl.ﬁtRPn°1 n the mixed solvent composition is within a
range of from 1 to 25 wts, preferably within a range of
from 1 to 20 wtg. When methanol and ethanol are used in
5 combination, the proportion of methanol/ethanol in the
total amount of them can be selected within a wide range
of from 1 to 99 wts/from 99 to 1 wts.
Such a mixed solvent composition containing a
hydrocarbon has an improved dissolving property against
10 various dirts as compared with those which do not contain
hydrocarbons. In this respect, hydrocarbons are
advantageous over esters. 1In addition) hydrocarbons are
preferable since they hardly erode base materials such as
plastics and elastomers. 1In this respect, hydrocarbons
15 are advantageous over ketomes.
The mixed solvent composition containing a
hydrocarbon of the present invention may contain at least
one selected from e.g. the following compounds in an
amount of from 0.01 to 50 wtg, preferably 0.01 to 30 wtsg,
20 more preferably from 0.1 to 20 wt$%, mainly in order to
further improve the dissolving property:
chlorinated hydrocarbons such as dichloromethane,
cis-1l,2-dichloroethylene, trans-1,2-dichloroethylene,
trichloroethylene and tetrachloroethylene, alcohols such
25 as l-propanol, 2-propanol, l-butanol, 2-butanol,

isobutanol and t-butanol;

ketones such as acetone, methyl ethyl ketone, methyl
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968.§;m¢ % and a boiling point of 60.0[err] C. at 1,004 hPa. -3 -
Japanese Unexam ned Patent Publication No. 194992/ 1993 di scLoses an
azeotrope-li ke conposition consisting of R52-13 p and nethanol in a
proportion of R52-13 plnethanol=from91 to 95 wt %Y from5 to 9 W % The
present invention is based on the discgvgrx of a_a;eotropic conposi tion
out side the conpositional range of the aZeotrope-|like conposition. The
e P ¢ o kefone ana methyl Lsobutyl ketone, ethers such o o
diethyl ether, methyl cellosolve, tetrahydrofuran and
1,4-dioxane, chlorofluoro hydrocarbons such as 2,2-
dichloro-1,1,1-trifluorocethane, 1l,l1-dichloro-1-

5 fluoroethane, 3,3—dichloro—l,l;1,2,2-pentafluoropropane
and l,3-dichloro-l,l,2,2,3—pentafiuoropropane, esters
such as ethyl acetate, propyl acetate and butyl acetate;

ether-type surfactants such as an alkyl
polyoxyethylene ether, an alkylaryl polyoxyethylene

10 ether, an alkylaryl formaldehyde-condensed
polyoxyethylene ether, a block polymer of polyoxyethylene
and polyoxypropylene having polyoxypropylene as a
lipophilic group and alkylthiopolyoxyethylene ether,
ether ester-type surfactants such as a polyoxyethylene

15 ether of a propylene glycol ester, a polyoxyethylene
ether of a glycerin ester, a polyoxyethylene ether of a
sorbitan ester, a polyoxyethylene fatty acid ester,
ester-type surfactants such as a glycerin ester and a
sbrbitan ester, or anionic surfactants such as nitrogen-

20 containing type surfactants, e.g. a fatty acid alkanol
amide and a polyoxyethylene fatty acid amide.

The mixed solvent composition containing a
hydrocarbon of the present invention may contain at least
one stabilizer selected from e.g. the following compounds

25 in an amount of from 0.001 to 10 wt%, preferably from

0.01 to 5 wt%, mainly in order to improve the stability:

nitro compounds such as nitromethane, nitroethane,
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tion .has advantages that it can retain its performance very stably w thout
any change in its conposition even during its redistillation, over the
conventional azeotrope-like conpo- sition consisting of R52-13 p and
met hanol . Japanese Patent Publication No. 186796/ 1993 di scl oses an
azeotrope-li ke conposition consisting of oR52-13 p and 2-propanol in a
proportion of R52-13 p/2-propanol=from83 to 92 vt %from8 to 12 vt %
Further, Japanese Patent Publication No. 252500/1991 di scl oses a defl uxing
agent consi st Phrepresanesapdapityvobenpene)r amineprsweRta®n of R52- 13 p/ 2-
r opanol =80 L7420 wt % However,_ sipce neither of fhese coppositions is
gzegtropic, rﬁé9thﬁ%€ménﬁraﬁbéﬁkh¥%%?1Fﬁei%’BBﬂB&%@?%Bﬁsa%ﬂahﬁe during

their red|5tlthg§igﬂi§29 ﬁﬁgXofgnsuch as phenol, o-cresol, m-cresol,

p-cresol, thymol, p-t-butylphenol, t-butylcatechol,

5 catechol, isoeugenol, o-methoxyphenol, 4,4'-
dihydroxydiphenyl-2,2-propane, isoamyl salicylate, benzyl
salicylate, methyl salicylate and 2,6-di-t-butyl-p-
cresol; and.

triazoles such as 2-(2'-hydroxy-5'-methyl-

10 phenyl)benzotriazole, 2-(2'-hydroxy-3'-t-butyl-5'-
methylphenyl)-5-chlorobenzotriazole, 1,2,3-benzotriazole,
1-[ (N,N-bis-2-ethylhexyl)aminomethyl ]benzotriazole.

The mixed solvent composition of the present

invention can be used preferably in various ways like

15 conventional R113 type compositions. Specifically, it is
used as a cleaning agent for removing soil or water
deposited on an object, as a paint solvent or as an
extractant. Particularly, it is used for cleaning an
object of which performance is likely to be lowered by

20 soil or water deposited thereon.

As a material of the object to be cleaned, glass,
ceramic, plastic, elastomer, rubber or metal may be
mentioned. Specific examples of the object include an
electronic or an electrical apparatus, a precision

25 machine or instrument, an optical device and their
components such as a printed circuit board, an IC, a

micromotor, a relay, an optical lens and a glass
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not retain their performance stably. R52-13 p and ethanol within _

aproportionrange of R52-13 p/ethanol =80 to 99 wt % from1l to 20 wt % form

an azeotrope-|ike conposition. The hydrocarbon having a carbon nunber of at
|l east 5 to be used in the present invention, shall refer to at |east one
selected from aliphatic hydrocarbons having a carbon num ber of from5 to

9, alicyclic hydrocarbons having a car ol number of from6 to 9 and

aromati ¢ hydrocarbons having a carbon nunber of from6 to 12 may be

menti oned. Prebbsteateées at | east one selected fromaliphatic hydrocar- bons

having a carbon nunmber of 5 to 8 such as n-pentane, 2-nethylbutan e,

2, 2-di et hyl pr opaf8, saikedgpesited on an object, soil which is used in
production of the object or its components and must be
removed eventually, or soil attached to the object during

5 its use, may be mentioned. As materials constituting
soil, oils such as grease, mineral oil, fats and oils,
waxes and oil-based ink or flux may be mentioned. As
water, the water which remains on an object after the

" object has been washed with water or an aqueous cleaning
10 agent, may be mentioned.

The azeotropic and azeotrope-like compositions of the
present invention are effective especially when used for
removal of flux or water deposited on an object. - The
mixed solvent composition containing a hydrocarbon of the

15 present invention is also effective especially when used
for removal of oil or flux.

As a specific example of the above-mentioned method
of removing soil or water, manual wiping, immersing,
spraying, vibrating, supersonic cleaning, vapor

20 degreasing or a combination of these methods, may, for

example, be mentioned.

BEST MODE FOR CARRYING OUT THE INVENTION

EXAMPLE 1
1,000 g of a composition consisting of 90 wt% of R52-
25 13p (b.p. 70.8°C) and 10 wtg of methanol (b.p. 64.5°C)
was charged into a distillation flask, and the flask was

connected to a distillation column having a number of
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2-neihy|pentane, 3- net hyl pent ane, 2, 2-di net hyl but ane, 2, 3-di net hyl but ane,
n- hept ane, 2-nethyl hexane, 3-nethyl hexane, 2, 3-di nethyl pentane, 2, 4-
di met hyl pent ane, n-octane, 2.2,3-trinethyl pentane and 2, 2,
4-trimet hyl pentane and alicyclic hydrocarbons having a carbon nunber of
from6 to 8 such as cycl opent ane, cychﬁﬁxgne, met hyl cycl ohexane and
et hyl cycl ohexane. -4 - The mxing ratio of R52-13 p, nethanol and a
hydrocar- bon having a carbon nunber of at least 5 in the m xed
theoretical plates of 5. Then, the composition was
heated and refluxed for 2 hours. After the composition
reached equilibrium, the fraction was periodically
collected and analyzed by gas chromatography. Similar
5 analysis was conducted with respect to a mixed solvent
composition consisting of 90 wt% of R52-13p and 10 wt$ of

ethanol (b.p. 78.3°C). The results are shown in Table 1.

10
15
20

25
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sol vent conposition is R52-13 p/nethanol/the hydrocarbon having a carbon
nunber of at least 5=from50 to 98 wt %4 from1l to 25 wt %Wfrom1l to 25 w
% preferably R52-13 p/ nethanol |l the hydrocarbon having a carbon nunber of
at least 5=from60 to 98 wt % from1l1l to 20 vt %¥Yfrom1l to 20 Wt % The

m xing ratio of R52-13 p. ethanol and a hydro- carbon having a carbon
number of at least 5 is R52-13 p/ethanol F'the hydrocarbon having a carbon
nunber of at least 5=from50 to 98 wt % froml to 25 wt %froml| to 25 w
% preferably R52-13 p/ethanol/the hydrocarbon having a carbon nunber of at
| east 5=from 60 to 98 vt %froml1l to 20 wt %from1l to 20 wt % In these

m xed sol vent conpositions, nethanol and ethanol nmay be used in com
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bi natton. The total anmount of nethanol and ethanol in the m xed sol vent
conposition is within a range of from1l to 25 w % preferably within a
range of froml to 20 wt % Wen nethanol and ethanol are used in

conbi nati on, the propor- ton of nethanollethanol in the total anount of

t hem can be selected within a w de raqgggpt,fron1l to 99 wt %¥from99 to 1
w % Such a m xed sol vent conposition ntai ni ng a hydro- carbon has an

i mproved di ssolving property against various dirts as conpared with those
whi ch do not %%#M%ﬁ ydro- carbons. In this respect, hydrocarbons are
advant ageous over sters adqétlon drocar bpons are égeferable S|nce

they hardly erode?$ak8 ﬂﬁt%rm %%gp¢%ﬁﬁ?%%tﬁﬂﬂ P8R of
wty of R52-13p and 1 wts of ethanol was charged into a

small open-top type degreaser with one-sump, and the

5 degreaser was operated for 6 hours per day for 3 days.
The mixed solvent composition only was charged into a:
cleaning sump and after the composition was heated,
evaporated, and condensed, it was introduced into a water
separator and then put back into the cleaning sump under

10 such operating conditions that the amount of the

composition circulating an hour would be the same as the
amount of the composition charged into the cleaning sump.
Samples were periodically taken from the cleaning sump
and the water separator and analyzed by gas

15 chromatography. The results are shown in Table 2,
20

25
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In this respect, hydrocarbons are advant ageous over ketones. The m xed

sol vent conposition containing a hydrocarbon of the present invention may
contain at |east one selected frome.g. the foll ow ng conpounds in an
amount of fromO0.01 to 50 vt % preferably 0.01 to 30 v % nore preferably
fromO0.1 to 20 wt % mainly in order to further inprove the dissolving
property: chlorinated hydrocarbons such di chl or onet hane, cis-

1, 2-di chl oroet hyl ene, trans-1, 2-dichl oroethyl ene, trichl oroethyl ene and
tetrachl oroet hyl ene, al cohols such as 1-propanol, 2-propanol, 1-butanol,

2- butanol ,. isobutanol and t-butanol;
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-5- ketones such as acetone, nethyl ethyl ketone, nmethyl butyl ketone and
net hyl isobutyl ketone, ethers such as diethyl ether, nmethyl cell osol ve,
tetrahydrofuran and 1, 4-di oxane, chlorofluoro hydrocarbons such as 2, 2-
dichloro-1,1,1-trifluoroethane, 1,1-dichloro-1- fluoroethane,
3.3-dichloro-1,1,1, 2, 2- pentafluoroprqpqnp_gnd 1,3-dichloro-1,1, 2, 2, 3-
pent af | uor opr opane, esters such as ethyl”acetate, propyl acetate and butyl
acetate; ether-type surfactants such as an al kyl pol yoxyet hyl ene
EXA%BLE 3 i polyoxy Y
20 kg of a mixed solvent composition consisting of 80
wtg of R52-13p and 20 wty of ethanol was charged in a
small degreaser with one-sump, and the degreaser was
5 operated for 6 hours per day for 3 days. The operating
conditions were the same as in Example 2. Samples were
périodically taken from the cleaning sump and the water
separator and analyzed by gas chromatography. The

results are shown in Table 3.
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et her;. an al kyl aryl pol yoxyet hyl ene ether, an al kyl aryl

f or mal dehyde- condensed pol yoxyet hyl ene ether, a bl ock pol ynmer of

pol yoxyet hyl ene and pol yoxypropy- | ene havi ng pol yoxypropyl ene as

al i pophilic group and al kyl t hi opol yoxyet hyl ene ether, ether ester-type
surfac- tants such as a pol yoxyet hyl ene ?ghgr of a propyl ene glycol ester,
a pol yoxyet hyl ene ether of a glycerin es a pol yoxyet hyl ene ether of a
sorbitan ester, a polyoxy- ethylene fatty acid ester, ester-type
surfactants such as a glycerin ester and a sorbitan ester, or anionic
surfac- tants such as nitrogen-containing type surfactants, e.g. a fatty
aci d al kanol am de and a pol yoxyethylene fatty acid am de. :
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The mixed sol vent conposition containing a hydrocarbon of the present
i'nvention may contain at | east one stabilizer selected frome.g. the
foll owi ng conpounds in an anmount of from0.001 to 10 wt % preferably from
0.0l to5w % mainly in order to inprove the stability: nitro conpounds
such as nitromethane, nitroethane, nitropgpropane and nitrobenzene, am nes
such as diethylamne, triethylamne, i-propylamne and i-butylam ne,
phenol s such as_phenaol , o-cresol, mcresol, p-cresol, thynol,
p-t-butylphen§ ; L§§t§lggti§hol, catechol, isoeugenol, o-nethoxyphenol.

4.4 - i hydroxydi phenyl; 22 1R 8B3RGs1+ 3830 bbbt $heraBEREY 23 8Y' e -
a defluxing test was carried out. Flux (speedy flux AGF-
J-I: manufactured by Asahi Kagaku Kenkyusho) was coated

5 on the entire surface of a printed circuit board (50 mm

x 100 mm x 1.6 mm) made of epoxy-glass, and soldering was
carried out at a soldering temperature of 260°C by means
of a wave soldering machine. Then, defluxing was carried
out by immersing it in the compositions of the present

10 invention as identified in Tables 4 and 5 for 5 minutes,
and the degree of removal of the flux was evaluated. The )
results are shown in Tables 4 and 5 with evaluation
standards for the degree of removal such that ©O:

excellently removed, A: slightly remained and X:

.15 substantially remained.
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allcylate and 2,6-di-t-butyl-cresol; and triazoles such as

2:(2' - hydroxy-5'-net hyl -phenyl) benzotriazole, 2-(2'-hydroxy-3'-t-butyl-
nethylphenyl)-5-ch|orobenzotriazole. 1, 2. 3- benzotriazole,
-[ (NN- bi s-2- et hyl hexyl ) am nonet hyl ] benzoti azol e. -6 - Thc m xed
sol vent conposition of the present |nveqf}on can be used preferably in
various ways |ike conventlonal R113 type conpositions. Specifically, it is
used as a cl eaning
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agent, for renoving soil or water deposited on an object, as a paint sol vent
or as an extractant. Particularly, it is used for cleaning an object of

whi ch performance is likely to be | owered by soil or water deposited
thereon. As a material of the object to be cleaned, glass, ceramc,

plastic, elastoner, rubber or netal may.he nmentioned. Spe- cific exanples
of the object include an el ectronic or el ectrical apparatus, a precision
machi ne or instrunent, an optical device and their conponents such as a
printed circuFXAMBBES 13TPA6a micromotor, a relay, an optical lens and a
gl ass substrate. As soil deposited_on an object, spi] which is used in

production of theBBbhp8ERgokDe (BixeARRLTRRE FRMPRAItIRNS shown in

Table 6, a machine oil cleaning test was carried out. A
test coupon (25 mm x 30 mm x 2 mm) made of SUS-304 was
5 dipped in machine o0il (CQ-Bb, manufactured by Nippon

Petrochemicals Co., Ltd.) and then immersed in the mixed
solvent compositions of the present invention as
identified in Table 6 for 5 minutes. Thereafter, the
degree of removal of the machine oil was evaluated. The

10 results are shown in Table 6 with evaluation standards
for the degree of removal such that ©: excellently
removed, A: slightly remained and X: substantially

remained.
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removed eventually, or soil attached to the object during its use, may be
mentioned. As materials constituting soil, oils such as grease, m neral

oil, fats and oils, waxes and oil- based ink or flux may be nentioned. As
wat er, the water which remains on an object after the object has been
washed with water or an aqueous cleaning fagent. may be nentioned. The
azeotropi c and azeotrope-like conpositiolHs of the present invention are
effective especially when used for renoval of flux or water deposited on an
obj ect. The m xed sol vent conposition containing a hydrocarbon of the
present invention is also effective especially when used for renoval of oil _
or flux. As a specific exanple of the above-nentioned nethod of
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renn&lng soil or water, manual w ping, immersing, spraying, vibrating,
supersoni ¢ cl eani ng, vapor degreasing or a conbination of these nethods,
may, for exanple, be nentioned. -7 - BEST MODE FOR CARRYI NG OQUT THE
| NVENTI ON EXAMPLE 1 1,000 g of a conposition consisting of 90 wt % of
R52-13 p (b.p. 70.8[err]C ) and 10 wt 3655 Irethanol (b.p. 64.5[err] C) was
EXAMPLES 17 TO 24
By using the compositions shown in Tables 7 and 8, a
test on removal of deposited water was carried out. A
glass plate of 30 mm x 18 mm x 5 mm in size was dipped in
5 pure water and then immersed in the compositions of the
present invention shown in Tables 7 and 8 for 20 seconds
to be dewatered. The glass plate was taken out and
immersed in anhydrous methanol, and the degree of removal
of deposited water was evaluated from the increase of
10 water in the methanol. The results are shown in Tables 7
and 8 with evaluation standards for the degree of removal

of deposited water such that ©: excellently removed, A:

slightly remained and X: substantially remained.
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charged into a distillation flask, and the flask was connected to a
distillation colum having a nunber of theoretical plates of 5. Then, the
conposition was heated and refluxed for 2 hours. After the conposition
reached equilibrium the frac- tion was periodically collected and anal yzed
by gas chro- matography. Simlar analy5|€bw@s conducted with respect to a
m xed sol vent conposition consisting of % of R52-13 p and 10 wt % of
et hanol (b.p. 78.3[err] C.). The results are shown in Table 1. TABLE 1
Portion of fraction collected Composition (W % Boiling point (Wt %
R52- 13p Met hanol (1,010 bPa)
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20 . 89.2 10. 8 52.4 40 89.2 - 10.8

52.4 60 89.2 10.8 52.4 Portion of fraction collected
Conposition (Wt % Boiling point (W % R52- 13p Et hanol (1, 004
bPa) 20 91.1 8.9 60. 0 40 91.1 8.9
60.0 60 _ 91.1 8.9 .0 EXAMPLE 2 20 kg of a m xed

sol vent conposition consisting of 99 wt of R52-13 p and 1 w % of et hanol

was charged into a _
INDUSTRIAL APPLICABILITY

The composition of the present invention satisfies
the excellent characteristics of conventional R113 and
has an advantage that it does not deplete the

5 stratospheric ozohe layer.
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-8 -“smal | open-top type degreaser with one-sunp, and the degr easer was
oper at ed for 6 hours per--day for 3 days. The m xed sol vent conposition only

was charged eani ng sunp and after the conposition was heat ed,
evapor at ed e’m]’ g Jﬁl was introduced into a water separator and then
put back int unp under_§q££.pperating conditions that the
anount of the conp05|t|on C|rculating an hour woul d be the sane as the

anount of the conposition charged into the cleaning sunp. Sanples were
periodically taken fromthe cleaning sGEAIMBA the water separator and

1. A mixed solvent composition containing
1,1,1,2,2,3,3,4,4,5,5,6,6-tridecafluorohexane as a main
component, which is selected from the following (1), (2)
5 and (3): |
(1) an azeotropic mixed solvent composition
consisting of 89.2 wtg of 1,1,1,2,2,3,3,4,4,5,5,6,6-
tridecafluorohexane and 10.8 wtg of methanol;
(2) a azeotrope-like or azeotropic mixed solvent
10 composition consisting of from 80 to 99 wtg of
1,1,:,2,2,3,3,4,4,5,5,6,6-tridecafluorchexane and from 1
to 20 wtg of ethanol; and
(3) a mixed solvent composition consisting of at
least one selected from methanol and ethanol,
is 1,1,1,2,2,3,3,4,4,5,5,6,6-tridecafluorohexane and a
hydrocarbon having a carbon number of at least 5§ in a
proportion of (at least one selected from methanol and
ethanol)/(1,1,1,2,2,3,3,4,4,5,5,6,6-
tridecafluorohexane)/(the hydrocarbon having a carbon
20 number of at least 5) = from 1 to 25 wtg/from 50 to 98
wts/from 1 to 5 wts.
2. The composition according to Claim 1, wherein the
mixed solvent composition containing
1,1,1,2,2,3,3,4,4,5,5,6,6-tridecafluorchexane as a main
25 component is an azeotropic mixed solvent composition
consisting of 91.1 wt% of 1,1,1,2,2,3,3,4,4,5,5,6,6-

tridecafluorohexane and 8.9 wtg of ethanol.
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analyzed by s cﬁrbnatography The results are shown in Table 2. TABLE 2

Cbnp05|t|o eanlng sunp WAt er separator Tine R52- 13p
Et hanol I Aﬁter 6 99.0 1.0 99.0 1.0
hour s After 99.0 1.0 hours After 18

99.1 98 9 * 1 1 hour52§XANPLE 3

3. The composition according to Claim 1, wherein the
hydrocarbon haVing a carbon number of at least 5 is at
least one selected from aliphatic hydrocarbons having a
carbon number of from 5 to 8 and alicyclic hydrocarbons
5 having a carbon number of from 6 to 8.

4. A cleaning method characterized by removing soil or
water deposited on an object from the object by using the
composition as defined in Claim 1.
5. The cleaning method according to Claim 4, wherein the

10 object is an electrical or electronic ;pparatus, a
precision machine or instrument, an optical device or a
component thereof.
6. The cleaning method according to Claim 4, wherein the

soil deposited on an object is flux or oil.

15

20

25

Thsmmaﬁ

R Iﬂ!l!l mm i



20 kg-of a m xed sol vent conposition consisting of 80 w % of R52-13 p and
20. wt % of ethanol was charged in a snmall degreaser with one-sunp, and the
degreaser was operated for 6 hours per day for 3. The operating conditions
were the sane as in Exanple 2. Sanples were periodically taken fromthe

cl eaning sunp and the water separator gngsagalyzed by gas chromat ogr aphy.
The results are shown in Table 3. -9 ““TABLE 3

ABSTRACT

An azeotropic composition consisting of 89.2 wtg of
1,1,1,2,2,3,3,4,4;5,5,6,6-tridecafluorohexane and 10.8
wt$ of methanol and an azeotropic composition consisting

5 ©of 91.1 wts of 1,1,1,2,2,3,3,4,4,5,5,6,6~-

tridecafluorohexane and 8.9 wt$ of ethanol.

The present invention provides alternative azeotropic
solvent composiﬁions which have excellent properties of
conventional 1,1,2-trichloro-1,2,2-trifluoroethane and do

10 not deplete the stratospheric ozone layer.
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the entire surface of a printed circuit board (50 nm xl @ mx| .6 nm nade
of epoxy-glass, and soldering was carried out at a soldering tenperature of
260[err] C. by nmeans of a wave sol dering machi ne. Then, defl uxing was
carried out by immersing it in the conpositions of the present invention as
identified in Tables 4 and 5 for 5 m nutes, and the degree of renoval of
the flux was eval uated. The results areXhéwn in Tables 4 and 5 with

eval uati on standards for the degree of renoval such that [err]: excellently
removed, [errBXEMRIght2y remai ned and X substantially remained. [err]

20 kg of a mixed solﬁent composition consisting of 99

wtgs of R52-13p and 1 wtgs of ethanol was charged into a
small open-top type degreaser with cne-Qﬁmp, and the

5 degreaser was operated for 6 hours per daf-for 3 days.
The mixed solvent.cbmposition only was charged into a
cleaning sump and after the compositipn was heated,
evéporated, and condensed, it was introduced into a water
separator and then put back into the cleaning sump under

10 such operating conditions that the amount of the

composition circulating an hour would be the same as the
amount of the compositipn charged into the cleaning sump.
Samples were periodically taken from the cleaning sump
and the water separator and analyzed by gas

15 chromatography. The results are shown in Table 2.

20

25

This Sheet Ha

i

pate: 19 AUG 1985

I



- 10 - [err] EXAMPLES 13 TO 16 By using the m xed sol vent conpositions
shown in Table 6, a machine oil cleaning test was carried out. A test
coupon (25 mMx30 mMx2 nm) nade of SUS-304 was di pped in machi ne oi

(CQ 30, manufactured by N ppon Petrochem - cals Co., Ltd.) and then

i mersed in the m xed sol vent conpositions of the present invention as
identified in Table 6 for 5 mnutes.-Th&8reafter, the degree of renoval of
t he machine oil was evaluated. The results are shown in Table 6 with

eval uation standards for the degree of renoval such
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that : excellently renmoved, A slightly remained and X substantially
remained. [err] EXAMPLES 17 TO 24 By using the conpositions shown in
Tables 7 and 8, a test on renoval of deposited water was carried out. A
glass plate of 30 Mmx18 M5 mMmin size was dipped in pure water and then

I mmersed in the conpositions of the present Invention shown in Tables 7 and
8 for 20 seconds to be dewatered. Thé‘g1 sS plate was taken out and

i mersed in
EXAMPLE 3

20 kg of a mixed solvent composition consisting of 80
wts of R52-13p and 20 wts of ethanol was charged in a
small degreaser with one-sump, and the éegreaser was
5 operated for 6 hours per day for 3 dayé. The operating
conditions were the same as in Example 2. Samples were
periodically taken from the cleaning sump and the water
separator and analyzed by gas chromatography. The

results are shown in Table 3.
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anhydr ous net hanol, and the degree of renoval of deposited water was

eval dated fromthe increase of water in the nethanol. The results are shown
in Tables 7 and 8 with evaluation standards for the degree of renoval of
deposited water such that [err]: excellently renoved, A slightly renmained
and X: substantially remained. [err] [er&% _ - 12 - I NDUSTRI AL

APPLI CABI LI TY -

EXAMPLES 4 TO 12
By using the compositions as shown in Tables 4 and 5,
a defluxing test was carried out. Flux (speedy flux AGF-
J-I: manufactured by Asahi Kagaku Kenkyuého) was coated
5 on the entire surface of a printed circuié board (50 mm
X 100 mm x 1.6 mm) made of epoxy-glass, and soldering was
carried out at a soldering temperature of 260°C by means
of a wave soldering machine. Then, defluxing wés carried
out by immersing it in the compositions of the present
10 invention as identified in Tables 4 and 5 for 5 minutes,
and the degree of removal of the flux was evaluated. The
results are shown in Tables 4 and 5 with evaluation

- standards for the degree of removal such that O:

excellently removed, A: slightly remained and X:

) 15 substantially remained.
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i nvention satisfies the excellent

R113 and has an advantage that it does not
depl ete the stratospheric ozone layer. We claim 1. A m xed sol vent
conposi tion consisting essentially of a) at |east one al cohol selected from
met hanol and ethanol b) 1,1,1,2,2,3,3,4,4,5,5,6,6-tridecafl uorohexane and
c) a hydrocarbon having a carbon nunber of at least 5, in a proportlon of :

(at | east one al cohol selected from nethanol and et hanol)
1(1,1,1,2,2,3,3,4,4,5 ,5 ,6,6-tridecaf Lupjahexane)/ (the hydrocarbon haV|ng

a carbon nunber of at Ieast

The conposition of the present
char acteristics of conventi onal

Degree of removal
©
©
©
©
©
Degree of removal
(@]
©
(@)
@)

wtg
89!2
1008
99
1
91.1
8.9
80
20
60
40
wt$
80
15
80
15
90
8
1

Table 4
Table 5

R52-13
Methanol
R52-13
Ethanol
R52-13
Ethanol -
R52-13
Ethanol
R52-13
Ethanol
Cyclohexane
Methanol
R52-13p
Cyclohexane
Ethanol
R52-13p
Ethanol
2-Propanol:
R52-13p
n-Hexane
Ethanol
2-Propanol

Solvent composition
R52-13p

Solvent composition

No.

‘No.
9
10
11
12
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5)=from1l to 25w %from50 to 98 wt %Wfrom1l to 25 wt % 2. An azeotroplc
m xed sol vent conposition consisting essentially of a) 91.1 wt % of
1,1,1,2,2,3,3,4,4,5,5,6,6- - tridecafluorohexane and b) 8.9 wt % of

ethanol, mherein said azeotropic m xed sol vent conposition has a boiling
point of 60.0[err] C. when pressure is adjusted to 1,004 hPa. 3. A cleaning
nmet hod conprising the step of renoving soil or water deposited on an object
by bringing the object into contact w th itghe- conposition as defined in
claim1. -

EXAMPLES 13 TO 16
By using the mixed solvent compositions shown in
Table 6, a machine oil cleaning test was carried out. A
test coupon (25 mm X 30 mm x 2 mm) made.af-SUS—304 was
5 dipped in machine o0il (CQ-30, manufactured by Nippon
Petrochemicals Co.; Ltd.) and then immersed in the mixed
solvent compositions of the present ipvention as
identified in Table 6 for 5 minutes. Thereafter, the
degree of removal of the méchine 0il was evaluated. The
10 results are shqwn in Table 6 with evaluation standards
for the degree of removal such that ©: excellently
removed, A: slightly rgmained and X: substantially

remained.
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4. A cl eaning method, conprising the step of renoving soil or water
deposited on an object by bringing the object into contact with the
conposition as defined in claim2. 5. The cleaning nethod according to
claimi, wherein the object is an electrical or electronic apparatus, a
preci sion machine or instrunent, an optical device or a conponent thereof.
6. The cleaning nethod according to<lj@ m4, wherein the soil deposited on

an object is flux or oil. - 13 -
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7. An azeotropic m xed sol vent conposition consisting essentially of a)
89.2'wt % of 1,1,1,2,3,3,4,4,5,5,6,6- tridecafluorohexane and b) 10.8 wt %
of net hanol, wherein said azeotropic m xed sol vent conposition has a
boiling point of 52.4[err] C when pressure is adjusted to 1,010 hPa. 8. A

cl eani ng net hod, conprising the step of renoving soil or water deposited on
an object by bringing the object into contact wwth the conposition as
defined in claim7. 9. The cl eaning nmetha@d according to claim8, wherein
the object is an electrical or electronic apparatus, a precision

EXAMPLES 17 TO 24
By using the compositions shown in Tables 7 and 8, a
test on removal of deposited water was carried out. A
glass plate of 30 mm x 18 mm x 5 mm in éiéé was dipped in
5 pure water and then immersed in the compositions of the

present invention shown in Tables 7 and 8 for 20 seconds
to be dewatered.l The glass plate was_taken out and
immersed in anhydrous methanol, and the degree of removal
of deposited water was evaluated from the increase of

10 water in the methanol. The results are shown in Tables 7
and 8 with evaluation standards for the degree of removal
of deposited water such that ©: excellently removed, A:

slightly remained and X: substantially remained.
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nmpchi ne or instrunent, an optical device or a CD
cl eani ng method according to claim8, wherein th

. T -depas) >
object is flux or oil. 11. The cl eani ng net hod -E,a?dm‘ po:*g egff:n geglf
wherein. the object is an electrical or electroni .“(-'- sitﬂs,paﬁ% 'Qﬁi%ipaﬁﬁd";"
machi ne or instrunment, an optical device or a cprl@dHsHEct hePRgF 450 p% &
conposition according to claim1ll, wherein the ﬁydrocar bon havi ng, ari 9
number of at least 5 is at |east one sélletted f{ ODATE OﬁaREGEHVHr-é%ééﬁég

.~ REPLACEMENT SHEETS_  SG
_J.}! Eﬁ?ﬁﬁ%ed 040 Thged 22,

havi b mb ' '
TR Bl TN SOV R COMOSHTRON WL " 2
- LUOROHEXANE, METHANOL OR
ETHANOL, AND OPTIONALLY A
HYDROCARBON

TECHNICAL FIELD

The present invention relates to mixed solvent cornposi-
tions used for removing soils such as flux ar oil or water
deposited on an object such as a printed circuit board, an
electronic part such as an IC. a precision machinery com-
ponent or a glass substrate.

BACKGROUND ART

To remove fiux, various oils or water deposited on an
object, 1,1,2-trichloro-1,2,2-triflucroethane (hereinafter
referred to as R113), which is nonflammable, low toxic and
excellent in stability, or a mixed solvent comyposition con-
sisting of R113 and a solvent miscible with R113 is widely
used. Since R113 has such characteristics that it has little
effect on a base material of an object such as a metal. a
plastic or an elastomer and selectively dissolves various
soils, it has been the most suitable for cleaning various:
precision machinery components, various electronic parts
made of e.g. a metal, a plastic or an elastomer, a printed
circait board on which these electronic parts arc mounted, or
an optical device. In spite of various advantages of conven--
tionally used R113, its production and consumption are
regulated, because it has such a long life time in the
troposphere by virtue of its extreme chemical stability that
it can diffuse to the stratosphere, where it is decomposed by
an ultraviolet ray, producing chlorine radicals and the chlo-
rine radical causes a chain reaction with stratospheric ozone
to deplete the ozone layer. _

For this reason. alternative solvents to R113 which do not
cause depletion of the ozone layer are widely being
researched. As alternative solvents, 2.2-dichloro-1,1,1-
trifluoroethane, 1,1-dichloro-1-fluoroethane, 3.3-dichloro-1,
1,1,2.2-pentafluoropropane and 1,3-dichloro-1,1,122.2 .3-
pentafiuoropropane have been developed.
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13. The_ cl eani ng nethod according to claim3, wherein the soil deposited on
an object is flux or oil. * * * * x - 14 - EXAMPLE 3 20 kg of a m xed
sol vent conposition consisting of 80 w % of R52-13p and 20 wt % of et hanol
was charged in a small degreaser with one-sunp, and the degreaser was 5
operated for 6 hours per day for 3 days. The operating conditions were the
sane as in Exanple 2. Sanples were

These alternative solvents have excellent cleaning prop-
erty like R113 and a very little effect on the ozone layer.
However, since these alternative solvents contain chlorine
atoms, they somewhat affect the ozone layer though their
influence is very slight. Accordingly, it has been desired to
develop a more excellent alternative solvent which does not
deplete the ozone layer at all.

The object of the present invention is to provide a novel
azeotropic or azeotrope-like composition which satisfies the
excellent properties of conventional R113 and can be used
as an alternative solvent which does not affect the ozone
layer at all and its use.

DISCLOSURE OF INVENTION

The present invention has been made to accomplish the
above object, and provides a mixed solvent composition
containing 1,1,1,2,2,3,3.4,4.5,5,0.0-tridecaflucrohexanc
(hereinafter referred to as R52-13 p) as a main component,
which is selected from the following (1), (2) and (3) and a
method for removing soil or water deposited on an object by
using the mixed solvent composition:

(1) an azeotropic mixed solvent composition consisting of

89.2 wt % of R52-13 p and 10.8 wt % of methanol;

(2) an azeotropic ar azeotrope-like mixed solvent com-
position consisting of from 80 to 99 wt % of R52-13 p
and from 1 to 20 wt % of ethanol; and -

(3) a mixed solvent composition consisting of at least one
selected from methanol and ethanol, R52-13 p and a
hydrocarbon having a carbon number of at least 5in a
proportion of (at least one selected from methanol and
ethanol)/(R52-13 p)/(the hydrocarbon having a carbon
number of at least 5)=from 1 to 25 wt %/from 50 to 98

‘wt %/from 1 to 25 wt %.

The azeotropic composition consisting of R52-13 p and
methanol has a mixing ratio of R52-13 p/methanol=89.2 wt
%/10.8 wt % and a boiling point of 52.4° C. at 1,010 hPa.

The azeotropic composition consisting of R52-13 p and
ethanol has a mixing ratio of R52-13 p/ethanol=91.1 wt
%/8.9 wt % and a boiling point of 60.0° C. at 1,004 hPa.
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periodically taken fromthe cleaning sunp and the water separator and
anal yzed by gas chromat ography. The results are shown in Table 3. 10 15 20

[err]

-3-

Japanese Unexamined Patent Publication No. 194992/
1993 discloses an azeotrope-like composition consisting of
R52-13 p and methanol in a proportion of RS52-13
p/methanol=from 91 to 95 wt %/from 5 to 9 wt %. The
present invention is based on the discovery of a azeotropic
composition outside the compositional range of the
azeotrope-like composition. The .azeotropic composition
consisting of R52-13 p and methanol of the present inven-
tion has advantages that it can retain its performance very
stably without any change in its composition even during its
redistillation, over the conventional azeotrope-like compo--
sition consisting of R52-13 p and methanol. Japanese Patent
Publication No. 186796/1993 discloses an azeotrope-like
composition consisting of R52-13 p and 2-propanol in a
proportion of R52-13 p/2-propancl=from 88 to 92 wt
%ffrom 8 to 12 wt %. Further, Japanese Patent Publication
No. 252500/1991 discloses a defluxing agent consisting of
R52-13 p and 2-propanot in a proportion of R52-13 p/2-
propanol=80 wt %/20 wt %. However. since neither of these
compositions is azeotropic, they have a2 drawback that their
compositions change during their redistillation and they can
not retain their performance stably.

R52-13 p and ethanol within a proportion range of R52-13
p/ethanol=80 to 99 wt %/from 1 to 20 wt % form an
azeotrope-like composition.

The hydrocarbon having 2 carbon number of at least S to
be used in the present invention, shall refer to at least one
selected from aliphatic hydrocarbons having a carbon num-
ber of from 5 to 9, alicyclic hydrocarbons having a carbon
number of from 6 to 9 and aromatic hydrocarbons having a
carbon number of from 6 to 12 may be mentioned.

Preferred is at least one selected from aliphatic hydrocar-

bons having a carbon pumber of 5 to 8 such as n-pentane,

2-methylbutane, 2,2-dimethylpropane, n-hexane,
2-methylpentane, 3-methylpentane, 2.2-dimethylbutane,
2,3-dimethylbutane, n-heptane, 2-methylhexane,
3-methylhexane, 2,3-dimethylpentane, 2,4-

dimethylpentane, n-octane, 2.2,3-trimethylpentane and 2,2,

4-trimethylpentane and alicyclic hydrocarbons having a
carbon number of from 6 to 8 such as cyclopentane,
cyclohexane, methylcyclohexane and ethylcyclohexane.
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- 16 - EXAMPLES 4 TO 12 By using the conpositions as shown in Tables 4 and
5, a defluxing test was carried out. Flux (speedy flux AGF- J-1:
manuf act ured by Asahi Kagaku Kenkyusho) was coated 5 on the entire surface
of a printed circuit board (50 mm x 100 mmx 1.6 nm nade of epoxy-gl ass,
and sol dering was carried out at a soldering tenperature of 260[err]C by
nmeans of a wave sol dering nmachi ne. Then4 defl uxing was carried out by
imersing it in the conpositions of the present 10 invention as identified
in Tables 4 and 5 Fhg nEXing ratés of REL-18epdmgthemotfandeathyalroodr-t he flux was
eval uated. The rigstHavigg ea Theyon inurdbdt ©f £ Radt S \bhttheewsilkgdt i on
solvent composition is R52-13 p/methanol/the hydrocarbon
having a carbon number of at least 5=from 50 to 98 wt
%/from 1to 25 wt %/from 1 to 25 wt %, preferably R52-13
p/methanol/the hydrocarbon having a carbon number of at
least 5=from 60 to 98 wt %/from 1 to 20 wt %/from 1 to 20
wt %. The mixing ratio of R52-13 p. ethanol and a hydro-
carbon having a carbon number of at least 5 is R52-13
p/ethanol/the hydrocarbon having a carbon number of at
lcast S=from 50 to 98 wt %/from 1 to 25 wt %/from 1 to 25
wt %, preferably R52-13 p/ethanol/the hydrocarbon having
a carbon number of at least 5=from 60 to 98 wt %/from 1 to
20 wt %/from 1 to 20 wt %. In these mixed solvent
compositions, methanol and ethanol may be used in com-
bination. The total amount of methanol and ethanol in the
mixed solvent composition is within a range of from 1 to 25
wt %, preferably within a range of from 1 to 20 wt %. When
methanol and ethanol are used in cormbination, the propor-
tion of methanol/ethanol in the total amount of them can be
selected within a wide range of from 1 to 99 wt %/from 99
to 1 wt %.
Such a mixed solvcnt composition containing a hydro-
carbon has an improved dissolving property against various
dirts as corapared with those which do not contain hydro-
- carbons. In this respect, hydrocarbons are advantageous over
esters. In addition, hydrocarbons are preferable since they
hardly erode base materials such as plastics and elastomers.
In this respect, hydrocarbons are advantageous over ketones.
The mixed solvent composition containing a hydrocarbon
of the present invention may contain at least one selected
from e.g. the following compounds in an amount of from
0.01 to 50 wt %, preferably 0.01 to 30 wt %, more preferably
from 0.1 to 20 wt %, mainly in order to further improve the
dissolving property:
chlorinated hydrocarbons such as dichloromethane, cis-
1,2-dichloroethylene, trans-1,2-dichloroethylene,
trichloroethylene and tetrachloroethylene, alcohols
such as 1-propanol, 2-propanol, 1-butanol, 2-butanol, .
isobutanol and t-butanol;
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standards for the degree of rempval such that [err] : excellently renpved,
A. slightly remained and X: 15 substantially renmained. 20 25 [err]

18 -

-5-

ketones such as acetone, methyl ethyl ketone, methyl -
butyl ketone and methyl isobutyl ketone, ethers such as
diethyl ether, methyl cellosolve, tetrahydrofuran and
1.4-dioxane, chlorofiuoro hydrocarbons such as 2,2-
dichloro-1,1,1-triffuoroethane, 1,1-dichloro-1-
fluorocthane, 3.,3-dichloro-1,1,1,2,2-
pentafiuoropropane and 1,3-dichloro-1,1,2,2.3-
pentafluoropropane, esters such as ethyl acetate, propyl
acetate and butyl acetate;

ether-type surfactants such as an alkyl polyoxyethylene
ether, an alkylaryl polyoxyethylene ether, an alkylaryl
formaldehyde-condensed polyoxyethylene ether, a
block polymer of polyoxyethylene and polyoxypropy-
lene having polyoxypropylene as a lipophilic group and
alkyithiopolyoxyethylene ether, ether ester-type surfac-
tants such as a polyoxyethylene cther of a propylene
glycol ester, a polyoxyethylene ether of a glycerin ester,
a polyoxyethylene ether of a sorbitan ester, a polyoxy-
ethylene fatty acid ester, ester-type surfactants such as
a glycerin ester and a sorbitan ester, or anionic surfac-
tants such as nifrogen-containing type surfactants, e.g. -
a fatty acid alkanol amide and a polyoxyethylene fatty
acid amide.

The mixed solvent composition containing a hydrocarbon
of the present invention may contain at least one stabilizer
selected from e.g. the following compounds in an amount of
from 0.001 to 10 wt %, preferably from 0.01 to 5 wt %,
mainly in order to improve the stability:

nitro compounds such as nitromethane, nitrocthane, nitro-

propane and nitrobenzene, amines such as
diethylamine, triethylamine, i-propylamine and
i-butylamine, phenols such as phenol, o-cresol,
m-cresol, p-cresol, thymol, p-t-butylphenol,
t-butylcatechol. catechol, isoeugenol,
o-methoxyphenol, 4.4'-dihydroxydiphenyl-2.2-
propane, isoamyl salicylate, benzyl salicylate, methyl
salicylate and 2,6-di-t-butyl-p-cresol; and

triazoles such as 2-(2'-hydroxy-5'-methyl-phenyl)

benzotriazole, 2-(2'-hydroxy-3'-t-butyl-5'-
methylphenyl)-5-chlorobenzotriazole, 1,2,3-
benzotriazole, 1-[(N,N-bis-2-ethylhexyl)aminomethyl]
benzotriazole.
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EXAMPLES 13 TO 16 By using the m xed sol vent conpositions shown in Table 6,
a machine oil cleaning test was carried out. A test coupon (25 mmx 30 nm x
2 M) made of SUS-304 was 5 dipped in machine oil (CQ 30, manufactured by
Ni ppon Petrochem cals Co., Ltd.) and then imersed in the m xed sol vent
conpositions of the present invention as identified in Table 6 for 5

m nutes. Thereafter, the degree of renoval of the machine oil was

eval uated. The 10 results are shown in-Pable 6 with eval uation standards

for the degree of rgnoval ucti that [err]. ex cef-\'ll ently .renoved, [err]:
slightly remained ﬁ&i@ﬁga@afmﬁ SP}%PQSM r?% ne present invention
can be used preferably in various ways like conventional
R113 type compositions. Specifically, it is used as a cleaning
agent for removing soil or water deposited on an object, as
a paint solvent or as an extractant. Particularly, it is used for
cleaning an object of which performance is likely to be
lowered by soil or water deposited thereon.

As a material of the object to be cleaned, glass, ceramic,
plastic, elastomer, rubber or metal may be mentioned. Spe-
cific examples of the object include an electronic or an
electrical apparatus, a precision machine or instrument, an
optical device and their components such as a printed circuit
board, an IC, a micromotor, a relay, an optical lens and a
glass substrate.

As soil deposited on an object, soil which is used in
production of the object or its components and must be
removed eventually, or soil attached to the object during its
use, may be mentioned. As materials constituting soil, cils
such as grease, mineral oil, fats and oils, waxes and oil-
based ink or flux may be mentioned. As water, the water
which remains on an object after the object has been washed
with water or an aqueous cleaning agent, may be mentioned.
The azeotropic and -azeotrope-like compositions of the
present invention are effective especially when used for
removal of flux or water deposited on an object. The mixed
solvent composition containing a hydrocarbon of the present
invention is also effective especially when used for removal
of oil or flux. :

As a specific example of the above-mentioned method of
removing soil or water, manual wiping, immersing,
spraying, vibrating, supersonic cleaning, vapor degreasing
or a combination of these methods, may, for example, be
mentioned.
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15 20 25 This Sheet Has Been Re |aced [err] - 20 - EXAMPLES 17 TO 24

BEST MODE FOR CARRYING OUT THE
INVENTION
EXAMPLE 1
1,000 g of a composition consisting of 90 wt % of R52-13
p (b.p. 70.8° C.) and 10 wt % of methanol (b.p. 64.5° C.) was
charged into a distillation flask, and the flask was connected
to a distillation column having a number of theoretical plates
of 5. Then, the composition was heated and refluxed for 2
hours. After the composition reached equilibrium, the frac-
tion was periodically collected and analyzed by gas chro-
matography. Similar analysis was conducted with respect to
a mixed solvent composition consisting of 90 wt % of
"R52-13 p and 10 wt % of ethanol (b.p. 78.3° C.). The results
are shown in Table 1.

TABLE 1

" Portion of
fraction collectad Composition (wt %) Boiling point
(wt %) R52-13p Methanol (1,010 bPz)
20 89.2 108 524
40 89.2 108 524
60 89.2 1038 524
Portion of
fraction collected Composition (wt %) Boiling point
(wt %) R52-13p Ethanol (1,004 hPa)
20 91.1 8.9 60.0
40 91.1 8.9 60.0
60 91.1 8.9 60.0
EXAMPLE 2

20 kg of a mixed solvent composition consisting of 99 wt
% of R52-13 p and 1 wt % of ethanol was charged into a

This is the replacement gheet
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By using the conpositions shown in Tables 7 and 8, a test on renpval of
deposited water was carried out. A glass plate of 30 nmx 18 mMmmx 5 nmin
size was dipped in 5 pure water and then inmersed in the conpositions of

t he present invention shown in Tables 7 and 8 for 20 seconds to be
dewatered. The gl ass plate was taken out and i mersed in anhydrous

nmet hanol, and the degree of renoval of deposited water was eval uated from
the increase of 10 water in the methanol8-The results are shown in Tables 7

and 8 with eval uatsiail sopentiopistyiper dejgeeategr withofon: | afd dhposited
wat er SU_Chl ! hat [ eddpréaseex9ad bpetddd ToMBURSrs ey dayFae8 idays! ¢HR! ned and X
substantially remy,ia sol¥ent composition only was charged into a cleaning
sump and after the composition was heated, evaporated. and
condensed, it was introduced into a water separator and then
put back into the cleaning sump under such operating
conditions that the amount of the composition circulating an
hour would be the same as the amount of the composition
charged into the cleaning sump. Samples were periodically
taken from the cleaning sump and the water separator and
anaiyzed by gas chromatography. The results are shown in

Table 2.
TABLE 2
Composition (wt %)
Cleaning strmp Water separator
Time R52-13p Ethanol R52-13p Ethanol
After 6 93.0 1.0 9.0 10
bours
After 12 .99.0 10 990 10
bours .
After 18 99.1 0.9 989 1.1
hours -
EXAMPLE 3

20 kg of 2 mixed solvent composition consisting of 80 wt
% of R52-13 p and 20 wt % of cthanol was charged in a
small degreaser with one-sump, and the degreaser was
operated for 6 hours per day for 3. The operating conditions
were the same as in Example 2. Samples were periodically
taken from the cleaning sump and the water separator and
an:iyzed by gas chromatography. The results are shown in
Table 3.
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20 25 [err] - 22 - I NDUSTRI AL APPLI CABI LI TY The conposition of the
present invention satisfies the excellent characteristics of conventional

R113 and

-9.
TABLE 3
Composition (wt %)
Cleaning sump ‘Water separator

Tine R52-13p Ethanol RS2-13p Ethanol
After 6 80.0 20.0 80.0 200
bhours

After 12 80.1 199 80.0 200
bours

After 18 80.1 19.9 799 20.1
hours

EXAMPLES 4 TO 12

By using the compositions as shown in Tables 4 and 5, a
defluxing test was carried out. Flux (speedy flux AGF-J-I:
manufa_ctm'cd by Asahi Kagaku Kenkyusho) was coated on
the entire surface of a printed circuit board (50 mm %100
mm?d.ﬁ mm) made of epoxy-glass, and soldering was
carricd out at a saldering temperature of 260° C. by means
of a wave soldering machine. Then, defluxing was carried
out by }mmgrsing it in the compositions of the present
invention as identified in Tables 4 and 5 for 5 minutes, and
the degree of removal of the flux was evaluated. The results
are shown in Tables 4 and 5 with evaluation standards forthe
degree of removal such that @®: excellently removed, A:
slightly remained and X: substantially remained. |

TABLE 4
No. Solvent composition ~ wt % Degree of removal

4 R52-13 - 892 @
Methanol 10.8 :

5 R52-13 99 @
Ethanol 1

6 R52-13 91.1 O]
Ethanol 89

7 R52-13 80 @
Ethanol 20

8. R52-13 60 @
Ethanol 40
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has an advantage that it does not deplete the 5 stratospheric ozone |ayer.
10 15 20 25 CLAIMS: 1. A mxed solvent conposition containing
1,1,1,2,2,3,3,4,4,5,5,6,6-tri decaf |l uorohexane as a mai n conponent, which is
selected fromthe following (1), (2)
-10 -
TABLE 5
No. Solvent composition  wt % Degree of removal .

@

9 R52-13p
Cyclobexane
Methanol

10 R52-13p
- Cyclobexane
Ethanol
-1 R52-13p
Ethanol
2-Propanol
12 R52-13P
n-Hexane .
Ethanol
2-Propanol

@
.
©

quSu;8u58u58

EXAMPLES 13 TO 16

By using the mixed solvent compositions shown in Table

6, a machine oil cleaning test was carried out. A test coupon
(25 mmx30 mm>2 mm) made of SUS-304 was dipped in
machine oil (CQ-30, manufactured.by Nippon Petrochemi-
cals Co., Ltd.) and then immersed in the mixed solvent
compositions of the present invention as identified in Table
6 for 5 minutes. Thereafter, the degree of removal of the
machine oil was evaluated. The zesults are shown in Table
+ 6 with evaluation standards for the degree of removal such
that ®: excellently removed, A: slightly remained and X:

‘substantially remained
TABLE 6
No. Sofvent composition Wt % "
13 RS52-13p o5 5 "
Ethanol 3
C}'Clobx“ 2
14 52-13p % o
Methanol 5
Cyclohexane 5
15 5213p %0 ©
Methanol 15
n-Hexane 5
16 52-13p ¢ ®
Ethanol 20
This is the replacement gheet
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5 and (3): (1) an azeotropic m xed sol vent conposition consisting of 89.2
w%of 1,1,1,2,2,3,3,4,4,5,5,6,6- tridecafl uorohexane and 10.8 wt % of

nmet hanol ; (2) a azeotrope-like or azeotropic m xed solvent 10 conposition
consisting of from80 to 99 w % of

1,1,1,2,2,3,3,4,4,5,5,6,6-tridecafl uorohexane and from1l to 20 wt % of

et hanol ; and (3) a m xed sol vent conposition consisting of at |east one
sel ected from net hanol and ethanol, 151l1-
1,1,1,2,2,3,3,4,4,5,5,6,6-tridecaf |l uorohexane and a hydrocarbon having a

carbon nunber- of at least 5 in qu,lafdi& | east one selected from

met hanol and

By using the compositions shown in Tables 7 and 8, a test
on removal of deposited water was carried out. A glass plate
of 30 mmx18 mmx5 mm in size was dipped ir pure water
and then immersed in the compositions of the present
invention shown in Tables 7 and 8 for 20 seconds to be
dewatered. The glass plate was taken out and immersed in

anhydrous methanol, and the degree of removal of deposited
water was evaluated from the increase of water in the
methanol. The results are shown in Tables 7 and § with
evaluation standards for the degree of removal of deposited
water such that @: excellently removed, A: slightly
remained and X: substantially remained.

TABLE 7
No. Solvent composition ~ wt % Degree of removal
17 R52-13p 89.2 O]
Methanol 108
18 R52-13p g7 @
Etharol 3
19  R52-13p o1.1 O]
Etharol 89
20 - R52-13p 80 @
Ethanol 20
21 R52-13p 60 ©®
Ethanol . 40
22  R5213p 70 O]
Cyclobexane 15
Ethanol 15
TABLE 8
No. Solvent composition Wt % Degree of removal
2  R52-13p 80 O
Ethanol 10
Methanol 10
24 RS52-13p 70 O]
n-Hexane 10
Ethanol 10
Methanol 10
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ethartol )/(1,1,1,2,2,3,3,4,4,5,5,6,6- tridecafl uorohexane)/(the hydrocarbon
havi ng a carbon 20" hunber—of at least 5) = from1l to 25 ww%from50 to 98

vvt%fromm,m e conposition according to Claim1, wherein the
m xed sol Hmw:ﬂﬂjﬂﬂrcont ai ni ng

1,1,1,2,2,"3,3, 44 b, =0- t'ri decafl uorohexane as a main 25 conponent is an
azeotropi c m xed sol vent conposition consisting of 91.1 wt % of

1,1,1,2,2,3,3,4,4,5,5,6,6- tridecafl uorkhexane and 8.9 wt % of et hanol .

INDUSTRIAL APPLICABILITY
The composition of the present invention satisfies the
excellent characteristics of conventional R113 and has an
advantage that it docs not deplete the stratospheric ozone
layer.

We claim:

1. A mixed solvent composition consisting essentially of

a) at least one alcohol selected from methanol and ethanol

b) 1,1,1,2,2,3,3,4,4,5,5,6,6-tridecafluorohexane and

¢) a hydrocarbon having a carbon number of atleast 5, in
a proportion of:

(at least one alcohol selected from methanol and ethanol)
/1,1,12,23,3.4,4,5,5,6,6-tridecaflnorohexane)/(the
hydrocarbon having a carbon number of at least
S)=from 1 to 25 wt %/from 50 to 98 wt %/from 1 to 25
wt %.

2. An azeotropic mixed solvent composition consisting

essentially of

a) 91.1 wt % of 1,1,1,2,2,3,3,4,4,5,5,6,6-
- tridecafinorohexane and
b) 8.9 wt % of ethanol,

wherein said azeotropic mixed solvent composition has a
boiling point of 60.0° C. when pressure is adjusted to
1,004 hPa.

3. A cleaning method comprising the step of removing soil
or water deposited on an object by bringing the object into
contact with the composition as defined in claim 1.

4. A cleaning method, comprising the step of removing
soil or water deposited on an object by bringing the object
into contact with the composition as defined in claim 2.

S. The cleaning method according to claim/d, wherein the
object is an electrical or electronic apparatus, a precision
machine or instrument, an optical device or a component
thereof. ._'

6. The cleaning method according to claim 4, wherein the
soil deposited on an object is flux or oil.

eet
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- .24 © 3. The conmposi tion according to G aim1, wherein the hydrocarbon

havi ng a carﬂ least 5 is at |east one selected from

al i phatic hy m,mmm,”‘ﬂwﬂm a carbon nunmber of from5 to 8 and alicyclic
hydrocarbons % Havitngna n nunmber of from6 to 8. 4. A cleaning nethod
characterized by renoving soil or water deposited on an object fromthe
obj ect by using the conposition as defined in Claiml1l. 5. The cleaning

met hod according to Claim4, wherein thd3+0 object is an electrical or

el ectroni c apparatus, a precision machine or instrunent, an optical device
or a conponent ther&fAn azeotropic mixed solvent composition consisting

essentially of

a) 89.2 wt % of 1,1,1,2,2,3,3,4,4,5,5,6,6-
tridecafiucrohexane and

b) 10.8 wt % of methanol,

wherein said azeotropic mixed solvent composition has a
boiling point of 52.4° C. when pressure is adjusted to
~ 1,010 hPa.

8. A cleaning method, comprising the step of removing
soil or water deposited on an object by bringing the object
into contact with the composition as defined in claim 7.

9. The cleaning method according to claim 8, wherein the
object is an elecfrical or electronic apparatus, a precision

‘machine or instrument, an optical device or a component
thereof. '

. 10. The cleaning method according to claim 8, wherein
the soil deposited on an object is fiux or oil.

11. The cleaning method according to claim 3, wherein
the object is an electrical or electronic apparatus, a precision
machine or instrument, an optical device or a component
thereof.

12. The composition accarding to claim 11, wherein the
hydrocarbon having a carbon number of at least 5 is at least
one selected from aliphatic hydrocarbons having a catbon
pumber of from 5 to § and alicyclic hydrocarbons having a
carbon number of from 6 to 8.

13. The cleaning method according to claim 3, wherein
the soil deposited on an object is fiux or oil.

¥ 0k * k%
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o

6. The cl eaning nethod according to Claim4, wherein the soil deposited on
dn object is flux or oil. 15 20 25

-14-

MIXED SOLVENT COMPOSITION WITH 1-
H-PERFLUOROHEXANE, METHANOL OR
ETHANOL AND OPTIONALLY A
HYDROCARBON

ABSTRACT

An azeotropic composition consisting of 89.2 wt % of
1,1,1,2,2.3,3,4.4,5,5 6 6-tridecaflnarchexane and 10.8 wt %
of methanol and an azeotropic composition consisting of
91.1 wt % of 1,1,1,2.2,3,3.4,4,5,5,6.6-tridecafluorohexane
and 8.9 wt % of ethanol.

. The present invention provides alternative azeotropic sol-
vent compositions which have excellent properties of con-
ventional 1,1,2-trichloro-1,22-triflucroethane and do mnot
deplete the stratospheric ozone layer.
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