
Nonflam able compositions comprising fluorinated compounds and use of
these compositions      The invention relates to compositions comprising
fluorinated compounds and to the use of these compositions, especially
as cleaning and/or drying agents for solid surfaces and for flushing,
especially of refrigeration apparatus. Fully halogenated chlorofluorinated
hydrocarbons (CFCs), in particular 51,1,2-trichtoro-1,2,2-trifluoroethane
(CFC-113), were widely used as solvents in industry for degreasing and
cleaning various surfaces, particularly for solid components of complicated
shape which are difficult to clean, in addition to their use in electronics in
cleaning soldering fluxes in order to remove the pickling flux which
adheres to printed circuits, they were also conventionally 10used for
degreasing metal components or for cleaning mechanical components of
high quality and of high precision. In these various applications, CFC-113
was most often used in combination with other organic solvents,
preferably in the form of azeotropic or pseudoazeotropic compositions
having substantially the same composition in the vapour phase and in the
liquid phase, so that they could 15be easily employed at reflux. For
example, CFC-113 was used in combination with
trans-1,2-dichloroethylene in compositions formerly known as Freonlic
MCA and Freon (r) SMT. Such compositions could be used as cleaning
agents in the refrigeration industry. Compositions based on CFC-113 were
also conventionally used as 20desiccating agents, in order to remove the
water adsorbed at the surface of solid components.     However. CFC-113,
as well as other fully halogenated elnorofluoroalkanes, was suspected of
being involved in the destruction of the stratospheric ozone layer.
Consequently, new compositions which do not have a harmful influence
on the 25ozone layer were proposed, for example, a certain number of
azeotropic compositions based on hydrofluoroalkanes. In particular,
Patent Application EP-A-0,512.885 (Elf Atochem) proposes an azeotropic
composition comprising, by weight, 93 to 99 'A of
1,1.1,3,3-pentafluorobutane (HFA-365mfc) and from 7 to 1 % of methanol.
The patent applications JP 5/168805 and JP/5/171190 describe
30cleaning compositions based on HFC-365mfc and
trans-1.2-dichloroethylene in proportions for which they do not from an
azeotrope. EP patent application  



2 EP-A-0 653484 discloses compositions comprising
1,1,1.3,3-pentafluorobutane, trans-1,2- dichloroethylene and optionally an
alcohol with 1 to 3 carbon atoms. Both trans-1,2- dichloroethylene and
alcohols with 1 to 3 carbon atoms are, per se, flammable.      US patent
5,714,298 discloses toner fixing agents containing HFC-365mfc and, i.a.,
trans- l.2-dichloro-ethylene. It is stated in table II of that patent that a
mixture consisting of 70 % by weight of HFC-365mfc and 30 % by weight
of trans-1,2-dichloroethylene. has no closed cup flash point in the range of
-30C to + 40C. Consequently, that statement made 1996 does not exclude
the possibility that a flash point exists at a higher temperature than that
tested in that example; especially if it is taken into consideration that, while
at the time of filing of that patent, it was believed that HFC-365mfc was
non-flammable. It was later considered flammable (see, for example, US
6080799) even though it can be ignited only with difficulty because it
needs a high ignition enemy.      EP-A-0 618288 discloses compositions
comprising FIFC-365mfc and ethanol which are suitable as cleaning or
degreasing agents.      One of the objectives of the present invention is to
provide non-flammable compositions, optionally forming azeotropes or
pseudoazeotropes, which are particularly effective when they are used as
cleaning agents in solvent cleaning processes. Another object of the
present invention is to provide compositions which are especially suitable
as cleaning agents in the refrigeration industry, notably as flushing agents
for cleaning air conditioning systems. A further subject of the invention is
such compositions having properties particularly suited to cleaning printed
circuit boards. The present disclosure consequently relates to
non-flammable compositions comprising (a) a fluorinated compound
selected from a hydrofluoroalkane, a hydrofluoroalkene, a fluorinated
aromatic compound, a hydrofluoroether or a fluorinated ketone (b)
1,2-dichloroethylene and (c) an effective amount of a stabilizer of the
fluorinated compound or the 1,2-dichloroethylene. Optionally, a propellant
can be present.      In one aspect, there is provided a nonflammable,
azeotropic or pseudo-azetropic composition comprising (a) a fluorinated
compound wherein the fluorinated compound is selected from
1,1,1,3,3-pentafluoropropane (HFC-245fa). 1.1,1.2,3,4,4,5,5,5-
decafluoropentane (HFC-43-10mee) and 1,I,I,3,3-pentafluorobutane (b)
1,2- dichloroethylene and (c) an effective amount of a stabilizer of the
fluorinated compound or the I .2-dichloroethylene, wherein the content of
stabilizer is less than 0.5% by weight.      In another aspect, there is
provided the use of the compositions as described above, as a cleaning
agent, preferably as precision cleaning agent, or as degreasing agent.  2a
In still another aspect, there is provided the use of the compositions as
described above, as a cleaning agent for printed circuit boards
contaminated by a pickling flux and residues from this flux or as
desiccating agent for removing the water adsorbed at the surface of solid
objects.       In yet another aspect, there is provided the use of the
composition as described above for cleaning of interior surfaces of
refrigeration equipment, especially by flushing. The term "comprising"
includes the meaning "consisting of-.       The term "flammable" is meant
to denote any flammability determined according to any applicable
standard, and is preferably defined in DIN/EN/ISO 13736.  - 3 -      The
term "hydrofluoroalkanc" denotes saturated compounds consisting of
carbon, hydrogen and fluorine which can be aliphatic or alicyclic and
preferably comprise 3 to 7 carbon atoms. Preferably, the number of
fluorine atoms is equal to or higher than the number of hydrogen atoms.
Compounds of general formula 



5Ca Eye wherein a is an integer from 3 to 6, b is an integer from 1 to (a -/
1) and c is an integer from a to (a /- 2). Very preferably, a denotes an
integer from 3 to 5. Especially preferred are pentafluoropropanes, for
example, 1,1,1,33-pentafluoropropane (1-IFC-245fa),
1,1.2,2,3-pentafluoropropane (HFC-245ca), hexatluoropropancs,
Leptafluoropropanes, especially 101,1,1,2,33,3-heptafluoropropane,
pentafluorobutanes, for example, 1,1,12,3-pentafluorobutane and
2-methyl-1,1,1,3.3-pentafluoropropane (HFC-365mps),
hexafluorobutanes, for example, 1,1,1,4,4,4-hexafluorobuta e, and
decafluoropentancs, for example 1,1,1,2,2,3,4,5,5,5-decafluoropcntane
(HFC-43-10-mee). 15The term "hydrofluoroalkene" denotes compounds
consisting of carbon, hydrogen and fluorine which can be aliphatic or
alicyclic, comprise at least one C-C double bond and preferably comprise
3 to 7 carbon atoms. Preferably, the ratio of fluorine atoms to hydrogen
atoms is higher than 2:1. Preferably, the term "hydrofluoroalkenc" denotes
aliphatic compounds with I or 2 C-C double bonds 70and 3 to 5 carbon
atoms. Pentafluoropropene compounds are very suitable. The term
"pentafluoropropene" includes cis-1,2,3,3,3-pentafluoropropene,
trans1,2,3,3,3-pentafluoropropene, I ,1,2,3,3-pentafluoropropene and
1.1,3,3,3-pentafluoropropenc. These compounds can be prepared by
hydrodechlorination of chioropentafluoropropane or dechlorination of
dichloropentatluoropropane or by dehydrofluorination of
hexafluoropropanc, for example in the presence of a base or in the
presence of a catalyst, e.g. aluminium fluoride.      The tem' "fluorinated
aromatic compound" denotes compounds which are partially or fully
fluorinated, have an aromatic ring and comprise 5 to 9 carbon  30 atoms.
1 or 2 carbon atoms of the aromatic ring can be substituted by
heteroatoms, especially nitrogen or oxygen. A preferred ring system is the
benzene ring which can be substituted by 1 or more alkyl groups. The
carbon atoms of the ring system and/or alkyl group substituents, if
comprised, can be fluorinated.     The term "hydrofluoroether" denotes
compounds which consist of carbon, hydrogen, fluorine and oxygen
atoms; the oxygen atoms are catenary (i.e. in-chain)  - 4 - carbon atoms.
Suitable hydrofluoroethers can be those which are denoted to be
"segregated", and those which are denoted to be
w-hydrofluoroalkylethers.      Segregated hydrofitioroalkylethers have the
formula 12440-Rh3x wherein Rr is perfluorinated alkyl group, preferably a
CI to C4 perfluoroalkyl group, and Rh is 5an alkyl or alkylene group,
preferably a C] to C3 alkyl or alkylene group, and x is an integer selected
from 1, 2 or 3. Such hydrofluoroethers can be prepared as described in
FR 2287432 or US 5750797. Particular hydrofluoroethers are selected
from perfluorobutyl-methyl ether (HFE449s1) and perfluorobutyl-ethyl
ether (HFE5695f2). 10w-Hydrofluoroallcylethers have the formula-(0-R0y
-0-R"-H. In this formula, X is F or FI, and y is an interger denoting 0, 1, 2,
3 and 4. R1 and Rr are the same or different and are divalent
perfluorinated organic radicals with 1 to 6 carbon atoms, and R" is a
divalent organic radical with 1 to 6 carbon atoms and is preferably
perfluorinated. The preparation of such compounds is known and is
15described in US 5,658,962. 



According to a preferred embodiment, the hydrofluoroethers have a
boiling point between 40 and 121C.      The term "fluoroketone" denotes
compounds generally consisting of fluorine, carbon and oxygen wherein
the oxygen is comprised at least partially in the form of 20a C-0 group.
Fluoroketones of general formula RI-C(0)R2 wherein RI and R2 are
aliphatic or alicyclic Cl to C4 groups which are the same or different and
are partially fluorinated or perfluorinated, are preferred. Especially
preferred are fluorokctones with at most 2 hydrogen atoms in the
molecule. For example, 1,1, I ,2,2,4,5,5,5-nonafluoro-4-(tri fluoromethy I
)-3-pentanonc can be applied.      Preferably. hydrochlorofluorocarboris
are not comprised in the compositions, i.e. the compositions are free of
hydrofluorochlorocarbons. Hydrofluorocarbons are preferred compounds
(a) of the present invention. In a preferred embodiment,
hydrofluorocarbons are the only compound (a) in the composition. In a
very preferred embodiment, C3 and/or C4 hydrofluorocarbons 30are
comprised; especially preferably, a C3 or C4 hydrofluorocarbon is the only
compound (a) in the composition. 1,1,1,3,3-pentafluoropropane and,
especially preferably, 1,1,1,3,3-pentafluorobutane are very well suited.
The invention will now be described in view of the most preferred
embodiment wherein 1,1,1,3,3-pentafluorobutane is contained as
compound (a). 351,2-Dichloroethylene exists in two isomeric forms,
cis-1,2-dichloroethylene and trans-1,2-dichloroethylene. For the purposes
of the present invention,  - 5 - 1,2-dichloroethylene is understood to mean,
without distinction, one or the other isomer or a mixture of these.
Nevertheless, trans-1,2-dichloroethylene is the preferred isomer. The
hydrofluorocarbon and 1,2-dichloroethylenc contents in the 5compositions
according to the invention can vary within wide limits, depending on the
use envisaged: especially because compositions containing even 95 % by
weight of trans-1,2-dichloroethylene and nearly 0.5% by weight of
isopropanol, just as compositions comprising only 5 % by weight of trans-I
.2-dichioroethylene have no flash point. Thus, non-flammable
compositions according to the present 



10invention can comprise HFC-365mfc and trans-1,2-dichloroethylene
(TDCE) within broad ranges. For example, compositions according to the
present invention can comprise HFC-365mfc in an amount equal to or
higher than 1.5 %, preferably equal to or higher than 4.5 % by weight.
Likewise, compositions according to the present invention can comprise
TDCE in an amount of equal to or higher than 151.5 %, preferably equal
to or higher than 4.5 % by weight. They can comprise HFC-365mfc in an
amount of equal to or lower than 98%, preferably equal to or lower than 95
% by weight, and TDCE in an amount equal to or lower than 98 %,
preferably equal to or lower than 95 % by weight, preferably equal to or
lower than 97.5 % by weight. Additionally they comprise a
stabilizerpreferably in an amount 20from > 0 % by weight up to 0.5 (Yii by
weight. A preferred stabilizer, as indicated below, is isopropanol.
Prefened compositions according to the invention often contain equal to or
more than 45 % by weight of hydrofluorocarbon. They advantageously
contain equal to or more than 50 % by weight thereof. In a particularly
preferred way, they 25contain equal to or more than 60 % thereof. They
can contain up to 90 % by weight thereof Most often, they contain equal to
or less than 85 % by weight thereof In a very preferred embodiment, the
hydrofiuorocarbon is 1,1,1,3,3-pentafluorobutane which is comprised in
the amounts given. Preferred compositions according to the invention
often contain from 9.5 to 3054.5 % by weight of 1,2-dichloroethylene.
They preferably contain from 14.5 to 49.5 % thereof.      The compositions
according to the invention, as mentioned above, additionally contain a
stabilizer. The stabilizer is intended to stabilize thc components of the
composition against undesired side reactions during storage,
transportation or use. For example, stabilizers may protect components
against oxidation. The preferred compounds (a) of the composition, the  -
6 - hydrofluorocarbons, can be stabilized against degradation, for example
by elimination of HF, and the I ,2-dichloroethylene can be stabilized
against polymerization. Stabilizing compounds can be non-flammable, but
often, they are flammable. Compounds that can be contained as stabilizer
for the hydrofluoroalkane are for example, chosen from epoxides,
unsaturated hydrocarbons, nitroalkanes, di ketones, brominated
compounds, and alcohols.      Preferred epoxides are 1,2-epoxypropane,
1,2-epoxybutane, 1,2-epoxypentane, 1,2-epoxyethylbenzene,
epichlorohydrin and epicerol. Preferred 10unsaturated compounds are
propenes, butanes, methylbutenes, dimethylbutencs, pentenes,
methylpentenes, dimethylpentenes, trimethylpentenes, hexenes,
cyclopentene, cyclohexene and methylcyclopentene, especially
2-methylbut-2-ene which sometime may contain a little 2-methyl-but- I
-ene. Preferred nitroalkanes are Cl to C6 nitroalkanes, for example,
nitromethanc, nitroethane, 1-nitropropanc, 



152-nitropropane, 1-nitrobutane, I -nitropentane and 1-nitroliexane.
Preferred diketones, especially p-diketones, are C5 to CIO aliphatic
ketones and benzochinones substituted by at least one Cl to C10 alkyl
group. Acetylacetone, 1,4-benzochinonc, tetrahydro-1,4-benzochinonc,
2-chloro-1,4-benzochinone, and 1,4-benzochinonc, substituted by one or
more Cl to C5 alkyl groups. Preferred 20brominated compounds are
bromoalkanes and bromoalkohols. Preferred alcohols are CI to C5
alkanols. especially those which are not substituted by halogen atoms, for
example, methanol, ethanol, propanol, isopropanol, butanol, isobutanol.
Very preferably, the composition according to the present invention
comprises a nitroalkane, especially a Cl to C3 nitroalkanc, or an alcohol.
especially 25a C3 to C5 alcohol, as stabilizer. Most preferably, the
composition comprises nitromethane or isopropanol as stabilizer.
Alkanols, especially isopropanol, have the advantage that they stabilize
both hydrofluoroalkanes and 1,2-dichloroethylene.     The stabilizer is
comprised in the non-flammable composition in an effective amount to
inhibit polymerization, oxidation or degradation of the
30hydrofluorocarbons or the 1,2-dichforoethylenc, preferably trans-
T2-dichloroethylene. The effective amount can vary depending on the
content of the hydrofluorocarbons and 1,2-dichlorocthylene, intended
purpose of the composition or content of compounds which cause the
instability of the compounds against degradation or polymerisation and in
view of the requirement 35of non-flammability of the compositions.  -7
In particular, the stabilizer inhibits polymerization or degradation in the
presence of acids or bases, especially of Lewis acids or Lewis bases.
Among Lewis acids, mention shall be made of metals salts, especially the
halides. Lewis acids the influence of which is intended to be prohibited arc
especially salts of aluminium, 5iron, magnesium, zinc, silicon, manganese,
vanadium, chromium, tungsten and titanium, very often in the form of
halide salts, e.g. the chlorides. Iron chloride often is a predominant Lewis
acid. Such metal salts, especially iron halide, can be contained in the
composition in an amount of, for example, 1 to 500 mg/kg. Without
wishing to be bound by any theory, it is also believed that degradation can
10take place when unstabilized compositions containing
L2-dichloroethylene are contacted even with metals such as the metal salt
forming metals cited here before.       Generally, the content of the
stabilizer is > 0. Often, it is equal to or higher than 0.05 % by weight,
preferably equal to or higher than 0.10% by weight of the composition, still
more preferably equal to or higher than 0.12 % by weight of the
15composition. Generally, the content of the stabilizer is equal to or less
than 0.5 % 



by weight of the composition. Preferably, iris less than 0.5 % by weight of
the composition, still more preferably it is equal to or less than 0.4 T, by
weight, especially it is equal to or less than 0.3 A by weight of the
composition. Preferred compositions according to the invention are those
which contain a 20hydrofluorocarbon, especially
1,1,1,3,3-pemafluorobutane, 1,2-dichloroethylene, especially
trans-1,2-dichloroethylene, and the stabilizer in proportions in which they
form an azeotrope or a pseudo-azeotrope. For such compositions, the
stabilizer is contained in the liquid phase and in the vapour phase which
means that the stabilizer is effective throughout use, especially when the
use comprises the 25transfer of the composition into the vapour phase
and optionally back into the liquid phase. This advantage will be explained
later.      Fundamentally the thermodynamic state of a fluid is defined by
four interdependent variables : the pressure (131, the temperature (T), the
composition of the liquid phase (X) and the composition of the gas phase
(Y). An azeotropc is a 30specific system containing at least two
components in which, at a given temperature and a given pressure, X is
exactly equal to Y. A pseudo-azeotrope is a system containing at least two
components in which, at a given temperature and a given pressure, Xis
substantially equal to Y. In practice, this means that the constituents of
such azeotropic or pseudo-azeotropic systems cannot be easily separated
by 35distillation and consequently their composition remains substantially
constant in  - 8 - solvent cleaning operations, as well as in operations for
recovering spent solvents by distillation.      For the purposes of the
present invention, the term "pseudo-azeotrope" in the frame of the present
invention, for compositions which form no azeotrope, denotes a
composition of which, after evaporation at a constant temperature of 50 V.
of the initial liquid mass, the per cent variation of the vapor pressure
between that of the initial mixture and that of the final mixture resulting is
lower than about 10%. See on the matter the paper of D.A. Didion and
D.B. Bins in Int. J. of Refrigeration 13(1990), pages 163 to 175. 10For the
purposes of the present invention, for mixtures which form an azeotropc,
the term "pseudo-azeotropc" is understood to mean a mixture of two or a
number of constituents whose boiling point (at a given pressure) differs
from the boiling point of the azeotrope by at most 0.2C. As mentioned
above, isopropanol is a very preferred stabilizer. 15It has been found, for
example, that non-flammable compositions of 



1.1,1,33-Pentafluorobutane, trans-1,2-dichloroethytene and isopropanoi
form a ternary pseudo-azeotrope, when their mixture consists essentially
of 55.5 V. to 81.5 % by weight of 1,1,13,3-pentafluorobutane, 44 to 18 A)
by weight of trans-1,2-dichoroethylene and from >0 and equal to or
preferably less than 0.5 % 20by weight of isopropanol. A preferred
composition forming a pseudo-azeotrope consists of 59.5 to 77.5 % by
weight of 1,1,13,3-pentafluorobutane, 40 to 22 % by weight of
trans-1,2-dichloroethylene and from >0 and equal to or preferably less
than 0.5 % by weight of isopropanol. Very preferred compositions consist
essentially of 59.6 to 77.5 A by weight 1.1,13.3-pentafluorobutane, 40 to
22.1 % 15by weight of trans-1.2-dichloroethylene and from >0 to 0.4% by
weight of isopropanol. Preferably, isopropanol is comprised in these
mixtures in an amount of equal to or greater than 0.05 % by weight, more
preferably in an amount of equal to or greater than 0.1 A) by weight of the
composition. For the ternary compositions comprising isopropanol, it has
been found that 30the composition of the vapour phase essentially
corresponds to the composition in the liquid phase. Accordingly,
isopropanol enters the vapour phase and continues to function as a
stabilizer. While it is surprising, as explained above that a composition of
1-IFC-365mfe and trans-1.2-dichloroethylene is non-flammable, it is still
more surprising that even compositions which comprise in addition
isopropanol, a very flammable compound, still are non-flammable. The
boiling point of non-flammable compositions comprising 70.9% by weight
of  - 9 - 1-1FC-365mfc, 30.9% by weight of trans-1,2-dichloroethylene and
016% by weight of isopropanol remains constant at 35.7C. Mixtures
comprising 65.5 to 74.5 % by weight of HFC-365mfc, >0 to 0.5 % by
weight of isopropanol and 25 to 34 % by weight of VDCE are very suitable
for cleaning processes, and, if they additionally comprise a propellant, are
further especially suitable for flushing.      The finding that compositions
comprising HFC-365mfc and trans-1,2-dichloroethylene in a broad range
in the presence even of isopropanol, are non-flammable makes these
mixtures especially valuable in the method of the present invention. It can
for example be used in applications in which the initial 10content of
HFC-365mfc and 1,2-trans-dichloroethylene, respectively, is shifted from a
starting concentration to any concentration between 2 and 98 % by
weight.      In one embodiment, the invention concerns non-flammable
compositions which further include a propellant. This embodiment
concerns non-flammable compositions comprising 15A) a non-flammable
basic composition comprising (a) a fluorinated compound selected from a
hydrofluoroalkanc, a hydrofluoroalkene, a fluorinated aromatic compound
or a hydrofluoroether or a fluorinated ketone 



(b) 1,2-dichloroethylene (c) an effective amount of a stabilizer of the
fluorinated compound or the 1,2-dichlorocthylene, and B) a propellant.
Here, the basic composition A) corresponds to the composition described
in further detail above. Preferred embodiments of that basic composition
correspond 25to the embodiments denoted to be preferred embodiments
of the composition mentioned above, especially in view of preferred
fluorinated compounds, the preferred isomer of 1.2-dichloroethylene,
stabilizer, and ranges thereof. The compositions comprising a propellant
are especially suitable for cleaning refrigeration apparatus, especially
climatisation apparatus, e.g. for flushing or 30cleaning automobile air
conditioning. The propellant assists in the delivery of the composition to
the items to be treated, e.g. for flushing climatisation apparatus.
Representative propellants comprise air, nitrogen, carbon dioxide,
difluoromethane, trifluoromethane, fluorinated ethanes, especially
1,1-difluorocthane, 1,1,1 -trifluoroethane, 351,1,2-trifluoroethane,
1.1,1,2-tetrafluoroethane, 1,1,2.2-tetrafluoroethane, and
pentafluoroethane. Non-flammable propellants are preferred.  - 10 -
1,1,1,2-tetrafluoroethane (HFC-134a) is especially preferred. The
propellant may be included in the composition in an amount of > 0,
preferably equal to or more than 5 parts, more preferably equal to or more
than 10 pans by weight per 100 parts by weight of the sum of the
constituents of the basic composition. Preferably, the amount of the
propellant is equal to or less than 40 pans, preferably equal to or less than
30 parts by weight per 100 parts by weight of the sum of the other
constituents of the basic composition. Compositions wherein the
propellant is comprised in an amount of 1 to 25 parts per 100 parts of the
basic composition are especially suitable for flushing. 10Preferably, the
propellant is no hydrochlorofluorocarbon. The compositions, with or
without a propellant, according to the invention have a suitable boiling
point for replacing compositions based on CFC-113 in existing cleaning
equipment. As regards its impact on the environment,
1,1,1,3,3-pentafluorobutane appears particularly advantageous, since it
has no 15 ozone depletion potential for ozone. The compositions
according to the invention are additionally inert towards the various types
of surfaces to be treated, whether they are metal, plastic or glass. 



The compositions according to the invention can consequently be used in
the same applications and according to the same techniques as the prior
compositions 20based on CFC-113.     The compositions can be used, for
example, as cleaning agents in general, especially as surface cleaning
agent, e.g. for cleaning parts, for example, precision parts, made of
plastics or inorganic material. The term "cleaning" includes, for example,
cleaning textiles, degreasing in general, for example, degreasing animal
25hides, surface cleaning, for example cleaning, especially degreasing of
metal, glass, or ceramics parts; for example, cleaning of optical lenses,
cleaning of electronic devices, e.g. printed circuit boards contaminated by
a pickling flux and residues from this flux, or cleaning solid chemicals
insoluble in the composition. For example, small particles with a size of
less than 10-3 m, micro panicles with a size 30of less than 10-6 m and
nano particles with a size of less than 10-9 in, of carbon or inorganic
compounds can be treated. Solid objects can be desiccated to remove the
water adsorbed at the surface of solid objects. The use of the
compositions, especially as degreasing agent for solid surfaces, includes
the composition being in the vapour state when applied. For example,
degreasing complicated metal parts which have been greased on the
surface against corrosion or with drawing wax, drawing grease or drawing
oil  during shaping often is performed in a vapour degreaser. In such a
vapour degreaser, the parts are positioned in a space above the liquid
composition which is heated so that part of it is vaporized and condenses
on the metal parts. The condensed liquid removes the grease. The vapour
of the compositions according to the invention, especially of those which,
unexpectedly, form azeotropes or pseudo-azeotropcs, contains the
stabilizer; accordingly, the compositions are not only stabilized when
being in the liquid state, but also when being in the vapour state.
Consequently, they are stabilized throughout the use including when the
composition according to the invention is in contact with the metal part.
The metal 10part contains preferably a metal such as described above
and in particular a metal selected from aluminium, iron, magnesium, zinc,
silicon, manganese, vanadium, chromium, tungsten and titanium. For
example, isopropanol is present in the liquid composition, is contained in
the vapour, condenses on the solid subject to be degreased or dewatered;
it will also be present should the composition after 15repeated use be
distilled for reuse; thus, the stabilizer is present in the liquid composition
after its use and even after its reconditioning for reuse. The compositions
according to the present invention can also be applied as solvents, for
example, as solvent for chemical reactions or as a carrier fluid for
transporting dissolved compounds, including their use as carrier for
20chromatographic purposes, or as solvent for chemicals ready to use,
e.g. lacquers or paints. They also can be used as mold-release agents or
for defluxing electronic components and for degreasing metals. The
invention consequently also relates to the use of the compositions 



according to the invention as cleaning agents, as degreasing agents for
solid 25 surfaces, as cleaning agents for printed circuit boards
contaminated by a pickling flux and residues from this flux, or as
desiccating agents for removing the water adsorbed at the surface of solid
objects.      Especially the compositions with propellant, in view of the
finding that the basic compositions comprising HFC-365mfc and
trans-1,2-dichloroethylene in a 30broad range in the presence even of
isopropanol or another alcohol, are non- flammable, makes the resulting
compositions (including the basic composition and a propellant which is
preferably non-flammable) especially valuable in a preferred method of
the present invention which concerns flushing of refrigeration or
climatisation equipment. It can for example be used even if the initial
content of 35HFC-365mfc and trans-1,2- dichloroethylene, respectively,
would be shifted from a  - 12 - starting concentration to any concentration
between 2 and 98 % by weight or 5 and 95 % by weight.      The
propellant-containing compositions can be used, for example, as cleaning
agents in general, especially as surface cleaning agent, e.g. for cleaning
parts, for example, precision parts, made of metal, plastics or inorganic
material. The tem] -cleaning" includes, for example, cleaning textiles,
degreasing in general, for example, degreasing animal hides, surface
cleaning, for example cleaning, especially degreasing of metal, glass, or
ceramics parts; for example, cleaning of optical lenses, cleaning of
electronic devices, e.g. printed circuit boards 10contaminated by a pickling
flux and residues from this flux, cleaning solid chemicals insoluble in the
composition, e.g. nano particles of carbon or inorganic compounds, or
desiccating solid objects for removing the water adsorbed at the surface of
solid objects. They also can be used as mold-release agents, as blowing
agents for preparing foamed plastics or as a propellant/solvent for
spraying fluids or 15as a propellant/dispersant for solids.      Preferably,
the propellant-containing compositions are used for flushing of
refrigeration equipment. The interior surface of compression refrigeration
equipment, for example, used for climatisation of rooms, space for storing
goods, or automobiles (mobile air conditioning, MAC) sometimes needs
cleaning from 70residues, for example, when the refrigerant has to be
changed, or had evaporated because of a leakage or has to be removed
for repair. The residue be located in lines or other parts of the apparatus,
e.g. in the compressor. The residue comprises refrigerant, compressor
Lubricant, e.g. mineral oil, naphthenes or polyol ethers, metal particles or
rust. By contact with the composition according to the present invention,
the inner surface of the equipment is recovered substantially free of
residue. The way of contacting is not critical. The composition preferably
is flushed in Liquid phase through the equipment. The vapour pressure of
the propellant moves the composition through the equipment.
Consequently, a method for flushing refrigeration equipment is also an
embodiment of the present invention. 30The method comprises contacting
the equipment with a composition according to the invention, and
recovering the interior surface of the equipment substantially free of
residues. The compositions including the propellant-containing
compositions 



according to the present invention can also be applied as solvents, for
example, as 35solvent for chemical reactions or as a carrier fluid for
transporting dissolved compounds, including their use as carrier for
chromatographic purposes, or as - 13 - solvent for chemicals ready to use,
e.g. lacquers or paints, or as mold-release agent. They even can be
applied as blowing agents for preparing plastic foams or for spraying
liquids.      The compositions, with or without a propellant, can be prepared
in a very simple manner by mixing the constituents. Constituents which
are gaseous at ambient pressure and temperature can be added in liquid
form under pressure or by adding them to the other consdtucnts under
condensation. The invention advantageously provides compositions which
are non- flammable, despite a content of 1,2-dichlomethylene which per
se is flammable. 10Unexpectedly, even compositions comprising
HFC-365mfc, 12-dichloroethylene and flammable stabilizers, for example,
isopropanol, are non-flammable even though these compounds have a
flash_ point. Another surprising advantage of such compositions is their
property to form azeotropes or pseudo-azeotropes. The consequence is
that on one hand, the stabilizer continues to stabilize the 15compositions
also in the vapour phase. The other advantage of the compositions which
form azeonopes and pseudo-azeotropes is that both distillate and residue
show no great changes in their composition with the result that the
composition is not shifted into a flammable range. Further, even after
partial distillation, the compositions both of the residue and of the
respective distillate comprise stabilizer 20and retain their properties in
view of the intended use, e.g. their capability to degrease, to dewater, to
solve etc.      Another advantage of the compositions according to the
invention is that precautions against the hazard of flammability or
explosion need not be taken. Further, there is no need to label storage
tanks with signs or warnings against those 25risks.      The examples
below, without implied limitation, u ate the invention in a more detailed
way. Examples  Example I : Preparation of a composition containing
,1.1,3.3-pentafluorobutane  30(HFC-365mfa trans-1.2-dichloroethvlene
(TDCE) and isopropanol as a stabilizer  



Trans-1,2-dichoroethytene which contained around 0.5 A) by weight of
isopropanol was mixed with 1,1,1,3,3-pentafluorobutanc in a weight ratio
of 30:70. The resulting mixture contained 68.99 % by weight of
HFC-365mfc, 30,86 % by weight of TDCE and 0.16% by weight of
isopropanol (the difference of 0.01 ')/t) by 35weight to 100 % by weight is
a result of rounding). Flammability test with the mixture of example 1 :  -
14 -     The flammability test was performed according to DIN/EN/ISO
13736 in a closed cup of 75 ml inner volume. The cup also comprises a
stirrer and a probe to determine the temperature of the liquid to be tested,
and means to rise the temperature. In the lid of the cup, a device is
contained which allows to direct a 5test flame to the surface of the liquid
the combustibility of which has to be determined. The apparatus used had
a therm detector which responds to fast rise of the measured temperature
(indicating that a flame occurred).     The stirrer rotated slowly (about 30
rpm). The liquid in the cup was slowly warmed up. Whenever the
temperature rose by 0.5C, the test flame was ignited 10and it was
checked if the thermo sensor responded. If yes, a process of combustion
in the gas phase above the liquid had occurred Example 1.1 : Mixture of
example 1      For the composition of example 1, no flash point as
observed according to DIN/EN/ISO 13736. 15By mixing FIFC-365mfc with
1.2-trans-dichloroethylene which comprised about 0.5 % by weight of
isopropanol as stabilizer, further compositions were prepared and tested.
The mixing ratios of HFC-365mfc and isopropanolstabilized
1,2-trans-dichloroethylene (TDCE) and the test results are compiled in the
following table (amounts given in parts by weight) : 20 TABLE I   Example
HFC-365mfc Isopropanol- 



stab .TDCE Result  95 5 No flashpoint 1.2a 95 5 INo flashpoint 1.3 80 20
No flastmoint 1.3a 80 20 No flasimoint 1.4 72 28 



No flashpoint 1.4a 72 28 No flashpoint 1.5 60 40 No flashpoint 1.5a 60 40
No flashpoint 1.6 68 32 No flashpoint       The examples denoted as "a"
were trials repeating the preceding test with th same mixing ratio to
confirm the respective result. Determination of thermodynamic properties :
The composition of example 1 was subjected to a distillation at
atmospheric 



15 pressure using a Vigreux column. The boiling temperature remained
constantly equal to 35.7C. After 50 % by weight of the composition had
been distilled, the composition of the distillate and the residual
composition in the distillation vessel  - 15 - was analysed by gas phase
chromatography. The results obed are collated in Table 1.     The
composition of the distillate and residue in the vessel obtained showed the
existence of a pseudo-azeotropic behaviour of the composition consisting
of 1,1,1,3,3-pen tafl uorobutane, trans-1,2-dichtoroethylene and
isopropanot. The determination of the composition of the distillate and the
residue also showed that the vapour phase comprises all three
compounds which are flammable per se, but non-flammable as
composition. It also showed that an effective stabilizing amount 10of
isopropanol is present in the vapour of the composition. Example 2 :
Preparation of a mixture containing 1.I.1,3,3-pentafluorobutane
(HFC-365infe), trans-L2-dichloroethylerte (TDC'E) and nitromethane as a
stabilizer     Trans-1,2-diehoroethyiene is mixed with
1,1,1.3,3-pentafluorobutane in a weight ratio of 30:70. Nitromethane is
added so that the resulting mixture contains 1568.85 % by weight of
HEC-365mfc, 29,85 % by weight of TDCE and 0.3 % by weight of
nitromethane. Example 3 : Use of the composition of example 1 for vapour
degreasing      Metal parts can be greased on the surface to protect them
against corrosion. Adhering grease can also be caused by the application
of drawing wax, drawing 20grease or drawing oil during shaping the metal.
parts. The step of cleaning high- precision metal parts is performed in a
vapour degreaser.     A vapour immersion unit which has two solvent-filled
sumps can be applied. A boil cleaning tank comprises a solvent mixture
which, additional to a higher-boiling solvent component additionally
comprises the non-flammable 75composition described above. A rinsing
tank only comprises the non-flammable composition described above.
The metal parts are assembled in a basket and immersed into the boil
cleaning tank to dissolve adhering grease. They are then removed and
immersed into the rinsing tank wherein adhering solvent mixture from the
boil cleaning tank 



30is rinsed. The parts then are covered with the lower-boiling composition
of the rinsing tank. The basket is then removed from the rinsing tank and
kept in the gas space above tanks. The solvent adhering on the surface of
the metal parts passes  - 16 - into the vapour phase. Near the top of the
vapour degreaser are three sets of cooled coils where the vapour
condenses before it can escape from the unit. The condensed vapour
flows back to a clean condensate tank and can be reused. A part of the
vapour is fed to a drying unit to remove water from it. The degreased dry
5metal parts can then be removed from the vapour degreaser. Example 4
: (Comparison example)       To the composition of example 1, methanol
was added so that the resulting mixture contained 3.6 % by weight of
methanol. A flash point was observed at - 21.5C. 10Example 5 :
Preparation of a flushing composition comprising an isopropanol-
stabilized basic composition      By mixing, in a weight ratio of 70:30, of
HFC-365mfc with 1,2-trans-dichloroethylene which comprised about 0.5 %
by weight of isopropanol as stabilizer, 142,4 g of the basic composition
were prepared as in 15example 1. This basic composition was filled into a
container, and 19,9g of 1,1.1,2-tctrafluoroethane were condensed into the
container. The resulting propellant-containing flushing composition had a
pressure of 2.285 bar and was non-flammable.       Example 6 :
Preparation of a composition comprising an isopropanol-stabil.ized
20basic composition  5 kg of the basic composition of example 1 are filled
into a storage tank and 1,25 kg of 1.1,1,2-tetrafluoroethane is condensed
into the tank. After mixing, 6,25 kg of a flushing composition according to
the present invention is obtained. The resulting composition comprises 20
% by weight of HFC-134a. The 25composition is non-flammable. Example
7 : Preparation of a composition comprising an opropanolbilized  basic
composition 



5 kg of the basic composition of example 1 are filled into a storage tank
and 1 kg of 1,1,1,2-tetrafluoroethane is condensed into the tank. After
mixing, 6 kg of a  30 flushing composition according to the present
invention is obtained. The resulting composition comprises about 16.7
(1/?, by weight of HFC-134a. The composition is non-flammable. Example
S : Preparation of a composition comprising ri tromethane as stabilizer
5 kg of the basic composition of example 2 are filled into a storage tank
and 351 kg of 1,1,1,2-tetrafluoroethane are condensed into the tank. After
mixing, 6 kg of  - 1 7 - a flushing composition according to the present
invention obtained. The composition is non-flammable. Example 9 :
Flushing MAC apparatus using the composition of the present invention
5The composition prepared according to example 5 is appliedmethod for
flushing a mobile air conditioning apparatus.      The refrigerant is removed
beforehand. A storage tank containing the composition is connected to the
apparatus, and respective valves are opened. The composition is flushed
through the lines and parts of the apparatus including the 10compressor.
Residual oil and solids are removed during the treatment. The
composition after leaving the apparatus is collected in a tank and can be
conditioned for reuse by distillation. The flushed apparatus is clean and
degreased and can be refilled with refrigerating agent.  18 CLAIMS       1 -
A nonflammable, azeotropic or pseudo-azeotropic composition comprising
(a) a fluorinated compound wherein the fluorinated compound is selected
5from1,1,1,3,3-pentafluoropropane (11FC-245fa), 



1,1,1,2,3,4,4,5,5,5-decalluoropentane (IFC-43-10mee) and
1,1,1,3,3-pentafluorobutane (b) 1,2-dichloroethylene and (c) an effective
amount of a stabilizer of the fluorinated compound or the
101,2-dichloroethylene, wherein the content of stabilizer is less than 0.5 %
by weight.       2 - Composition according to Claim 1, wherein the content
of stabilizer is less than 0.4 % by weight.            3 - Composition according
to Claim 2, wherein the fluorinated compound 15is
1,1,1,3,3-pentafluorobutane.      4- Composition according to Claim 1
wherein the stabilizer is a flammable compound.      5 - Composition
according to Claim 4, wherein the stabilizer is a C3-05 aliphatic alcohol.
206 - Composition according to Claim 5, wherein the stabilizer is
isopropanol.      7 - Composition according to Claim 4, wherein the
stabilizer is a CI-C3 nitroalkane, preferably nitromethane.            8 -
Composition according to Claim 1, wherein the content of stabilizer is
25relative to the total weight of the composition, from 0.12 to 0.3 weight
%.      9 - Composition according to Claim 1, wherein the
1,2-dichloroethylene consists essentially of trans-1,2-dichlorocthylene.  19
10- Composition according to Claim I wherein the stabilizer is effective to
inhibit polymerization or degradation of the fluorinated compound or the
trans-dichloroethylene.          11 - Composition according to Claim 1 which
contains the composition of 5claim 1 as basic composition and further
comprises a propellant. 12 - Composition according to Claim 11 wherein
the propellant is selected 



from the group consisting of air, nitrogen, carbon dioxide,
dinuoromethane, trifluoromethane. fluorinated ethanes, especially
I.1-difluoroethane, 1.1,1-trifluoroethanc. 1,1,2-trilluoroethane.
1,1.1,2-tetrafluoroethane, 101,1,2.2-tetrafluoroethane and
pentafluoroethane, preferably 1.1,12-tetrafluoroethane (1-1FC-134a).
13 - Composition according to Claim 11 wherein the propellant is
comprised in an amount of Ito 25 parts per 100 parts of the basic
composition. 14- Use of the compositions according to anyone of Claims 1
to 13, 15preferably 1 to 10, as a cleaning agent, preferably as precision
cleaning agent, or as degreasing agent. 15 - Use according to Claim 14,
wherein the composition is in the vapour phase. 16- Use of the
compositions according to anyone of Claims 1 to 13, 20preferably 1 to 10,
as a cleaning agent for printed circuit boards contaminated by a pickling
flux and residues from this flux or as desiccating agent for removing the
water adsorbed at the surface of solid objects.      17 - Use of the
composition according to Claim 11 for cleaning of interior surfaces of
refrigeration equipment, especially by flushing. 


