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However, CFC-113, as well as other fully halogenated chlorofluoroalkanes,

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
25  ozone layer were proposed, for example, a certain number of azeotropic
compositions based on hydrofluoroalkanes. In particular, Patent Application
EP-A-0,512,885 (EIf Atochem) proposes an azeotropic composition comprising, by
weight, 93 to 99 % 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
30  cleaning compositions based on HFC-365mfc and trans-1,2-dichloroethylene in

proportions for which they do not from an azeotrope. EP patent application
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hydroﬂuoroalkene a fluorinated aromatic compound, a hydrofluoroether or a
fluorinated ketone
(b) 1,2-dichloroethylene and
30 (c) an effective amount of a stabilizer of the fluorinated compound or the
1,2-dichloroethylene.
Optionally, a propellant can be present.
The term “comprising” includes the meaning “consisting of”.
The term “flammable” is meant to denote any flammability determined
35  according to any applicable standard, and is preferably defined in
DIN/EN/ISO 13736.
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fluorinate ave an aromatic ring and co to
car fhemide.

The term “fluorinated aromatic compound” denotes compounds which are
partially or fully fluorinated, have an aromatic ring and comprise 5 to 9 carbon
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 “hydrofluorocther” denotes compounds which consist of carbon,

hydrogen, fluorine and oxygen atoms; the oxygen atoms are catenary (i.c. in-chain)



atons. 1 or 2 carbon atons of the aromatic ring can be
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30  are 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).

35 1,2-Dichloroethylene exists in two isomeric forms, cis-1,2-dichloroethylene

and trans-1,2-dichloroethylene. For the purposes of the present invention,
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The compositions according to the invention, as mentioned above,
additionally contain a stabilizer. The stabilizer is intended to stabilize the
components of the composition against undesired side reactions during storage,

35  transportation or use. For example, stabilizers may protect components against

oxidation. The preferred compounds (a) of the composition, the
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30  hydrofluorocarbons or the 1,2-dichlorocthylene, preferably
trans-1,2-dichloroethylene. The effective amount can vary depending on the
content of the hydrofluorocarbons and 1,2-dichloroethylene, 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

35  of non-flammability of the compositions.
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35  distillation and consequently their composition remains substantially constant in
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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 HFC-365mfc and trans-1,2-dichloroethylene is non-flammable, it is
still more surprising that even compositions which comprise in addition

35  isopropanol, a very flammable compound, still are non-flammable. The boiling

point of non-flammable compositions comprising 70.9 % by weight of
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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-difluoroethane, 1,1,1-trifluoroethane,

35 1,1,2-trifluoroethane, 1,1,1,2-tetrafluorocthane, 1,1,2,2-tetrafluoroethane, and

pentafluorocthane. Non-flammable propellants are preferred.
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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 particles with a size
30  ofless than 10-6 m and nano particles with a size of less than 10-2 m, 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
35  example, degreasing complicated metal parts which have been greased on the

surface against corrosion or with drawing wax, drawing grease or drawing oil
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advant ageous, since it has no ozone depletion
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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
35  HFC-365mfc and trans-1,2- dichloroethylene, respectively, would be shifted from a
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30  The 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

35  solvent for chemical reactions or as a carrier fluid for transporting dissolved

compounds, including their use as carrier for chromatographic purposes, or as
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(HFC-365mfc), trans-1.2-dichloroethylene (TDCE) and isopropanol as a stabilizer
Trans-1,2-dichoroethylene which contained around 0.5 % by weight of

isopropanol was mixed with 1,1,1,3,3-pentafluorobutane 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 % by
weight to 100 % by weight is a result of rounding).

Flammability test with the mixture of example 1 :
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The examples denoted as
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same mixing ratio to confirm the respective result.

Determination of thermodynamic properties :

were trials repeating the preceding test with the

The composition of example 1 was subjected to a distillation at atmospheric

pressure using a Vigreux column. The boiling temperature remained constantly
equal to 35.7°C. After 50 % by weight of the composition had been distilled, the

composition of the distillate and the residual composition in the distillation vessel




Fl anmability test wth the m xture of exanple 1 :The
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opropano
precision metal parts is perforrned 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

25  composition 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

30  isrinsed. 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
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lkg of 1,1,1,2-tetrafluorocthane 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 % by weight of HFC-134a. The composition is
non-flammable.

Example 8 : Preparation of a composition comprising nitromethane as stabilizer

5 kg of the basic composition of example 2 are filled into a storage tank and
35  1kgof1,1,1,2-tetrafluorocthane are condensed into the tank. After mixing, 6 kg of



m xture contained 3.6 % by weight of nethanol. A flash
poi nt was observed at - 21.5C. Exanple 5 : Preparation
W®@2008/09388hi ng composi ti on conpri sing an PCT/EP2008/051307
I sopropanol stabilized basic conposition By mxing, in

a weight ratio of 70:30, of HFC 365nfc wth

1, 2-trans-di chl or oet hyl ene whith conprised about 0.5 %
by wei ght of isopropanol as stabilizer, 142,4 g of the
basi ¢ conposition were prepared as in exanple 1. This
bagi ftushingsempesiden aegerding tp & nratent iBvendiAR & ghigineds dde

19(%gmggnélﬁn&yﬂgﬁmmﬂ@fluoroethane wer e condensed
into the cpn qi ner he resultlno

pr ) . g the compasition of
praﬁ&ﬂmﬁnOf 2 285 bar and mas non- f | ammabl e. Exanple 6
5 Prepagation o N, SQIPL LS

51 sopr opkePrepShrT rSBRRE Kbkl faTRN RSOy thad iy prgod for
bagmmhmgnpmdnbmumomhnemmgmpmﬂamﬁre fllled into a
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is condensed-into t m Xi ng
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1, 1and c2n betafilied W@ih@@ﬁ‘lﬁqﬁ@lg @en‘fondensed into the tank.

After mxing, 6 kg of a flushing conposition according

to the present invention is obtained. The resulting

conposition conprises about 16.7 % by wei ght of

HFC- 134a. The conposition is non-flanmabl e. Exanple 8
Preparation of a conposition conprising nitronethane

as stabilizer 5 kg of the basic conposition of exanple

2 are filled into a storage tank and 1 kg of

1,1,1,2-tetrafl uoroet hane are condensed into the tank.

After mi xing, 6 kg ofa flushing conposition according

to the present invention is obtained. The conposition

is non-flammabl e. Exanple 9 : Flushing MAC appar at us

usi ng the conposition of the present invention The

conmposition prepared according to exanple 5 is applied

in a method for




flushing a nobile air conditioning apparatus. The
refrigerant is renoved beforehand. A storage tank

W@ oivBAaYI88hg t he conposition is connected to theCT/EP2008/051307
apparatus, and respective valves are opened. The
conposition is flushed through the lines and parts of
the apparatus including the cbhpressor. Residual oi
and solids are renoved during the treatnment. The

conposition after |eaving the apparatus is collected
in a tank and can be condﬁithéﬁgﬁor reuse by

distillation. The flushed apparatus is clean and
degreased and can be refilled with refrigerating
agent . G L AAvdnfl¥ntnable cofnpiRitiohaBiphikiagconposi ti on
conpri sing (a) a fluorinated conpound selected froma

fluoro r.0 fluor a 0
1 doF B atREPR e g YRR et BRLSfoa Raftr e
1, 2- dhsz&tbﬂnmealﬂiyﬂlee pdiydrodlupmicthen oed floetinajed katonnt of a
stabilizer of the fluorinated conpound or the

51, %Pﬂ#gp&gmgﬁkpﬁhgﬁgde - Conposition according to

wherein the fluorinated conpound is sel ected
from11133 pent u r.Qpro (HFC- 245f a
1 Oh b H i amloge et s B e o AL sk
and 11 R-dichi3ro3thydiicaf | uor obutane . 3 - Conposition
according to Claim2, wherein the fluorinated conpound

Is 1,11, 335 %?1?53]‘ gc% V\%R? W éﬁ?x‘ﬁ wpargﬂmgsﬂlugbﬁﬂed compound

accordlng to Izer
f | dmyelbited ompolnd. 3-Eentaﬂ1m1rmgpfmec{HF§c%4§ff@)l ng to daim
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sition according to aimb5, wherein
t hel.4l el P?Iﬂéﬂuqrgb"rt%lt?pr opanol . 7 - Conposition
according to Caim4, wherein the stabilizer is a
Cl-GG mt (bﬁipb@ﬂ@n aguoediag abClaimi2t vaeeihtn éluofinated compound

Conposi t i rding to Claim1, wherein the content
of nggglbﬂl Zpern 0 Pg%nﬁ 05 % wei ght to 1% wei ght
relative to the total weight of the conposition,

pr ef er abt fompomtion acaprdieg ¢h€laim 1ovicromwes ghhilizerose

15PT efiGhARbIY hRPAuRL 12 to 0.3 weight %

5 — Composition according to Claim 4, wherein the stabilizer is a C3-C5

aliphatic alcohol.

6 — Composition according to Claim 5, wherein the stabilizer is

isopropanol.

20 7 — Composition according to Claim 4, wherein the stabilizer is a C1-C3

nitroalkane, preferably nitromethane.

8 — Composition according to Claim 1, wherein the content of stabilizer is
from 0.05 % weight to 1 % weight relative to the total weight of the composition,
preferably from 0.1 % weight to 0.5 % weight, most preferably from 0.12

25  to0 0.3 weight %.

9 — Composition according to Claim 1, wherein the 1,2-dichloroethylene

consists essentially of trans-1,2-dichloroethylene.
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propellant is conprised in an anmount o
per 100 parts of .the basic c oSiLti.on -
Phe conbbel PO S EsPaN i aany bitehin B grotiini g selocted
14, frqilﬁ elficegrabp yorkistiag b1 pirasitregen) @abiinrdjo:ade difluoromethane,
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9 - Conposition according to Caim1, wherein the
1, 2-di chl oroet hyl ene consi sts essentially of trans-
wa2esdysskl or oet hyl ene. 10 -
Caim1 which is azeotropic or pseudo-azeotropic. 11 -
Conposition according to Claim1 wherein the
stabilizer is effective to inhIbit polynerization or
degradation of the fluorinated conmpound or the
trans-di chl oroet hyl ene. 12 - osition according to
Claim 1 QmC@mp@&;mramgrdnm@tOdaﬁﬁgg

ba§ﬁgmﬁpﬁﬁg§m&bon and further conprises a propellant.

Conposi ti on accor di PGI/ER2008/051307

ihighhis GZeQiToRicATl as

- Conposi tion according to Caim12 wherein the

ro eII el.ected from t
p P LI ogéﬁpg%g%mo ing to ama?quﬁgqlaﬁjgt azyﬁlézrég is effectlve

air,
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]U§m§¥ﬁ@%8&£ ﬁpﬁanl 1,1 -trifluoroethane,

uoro 1,1,1 , 2-tetrafl uoroet hane,

1 1,2, 2- tetrafluoroethane and pent af | uor oet hane,
pr ef er alf) yCampositiorpaqcerding ool trdvieh ¢aatans thg gamposition of
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as a cl eani hg agent for

pr|hié&t@mﬁb@ﬁﬁﬂﬁéﬁﬂ@gcééﬂ%an1nated by a pickling flux

and residues fromthis flux or as desiccating agent
for r errm/i G&nbb@hdﬁﬁic@dirdﬁ@&@d&ﬁ 1atwhdnen serpr@efatfis comprised
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refrigeration equi pnent, especially by flushing.

15 — Use of the comp051t10ns according to anyone of Claims 1 to 14,
preferably 1 to 11, as a cleaning agent, preferably as precision cleaning agent, or

as degreasing agent.

16 — Use according to Claim 15, wherein the composition is in the vapour

phase.

17 — Use of the compositions according to anyone of Claims 1 to 14,
preferably 1 to 11, 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.

18 — Use of the composition according to Claim 12 for cleaning of interior

surfaces of refrigeration equipment, especially by flushing.



