Nonflam able compositions comprising fluorinated compounds and use of
these compositions  The invention relates to compositions comprising
wdlupkipateg;compounds and to the use of these compositions, espesiallyesiae7
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 c plicated
voRilammalgeomposiians campaging Al nd pse of

cleaning soldering fluxes in orderta+efay ling 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,
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havingsukstamtialycthepsamencompesitionin thevanedrdphase anginthe
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15 30dleaning comipgsitions based @rekia@865H Te ldidwas used in combination
tragsd gzolichlorgriyleng, INRAORLIARR IRIWDIhHRAY, HaRAt fomane
azwg%pgﬂaﬁﬁ_c%%ggmﬁzplggg ogompositfons could be used as cleaning agents in

the refrigeration industry.

Compositions based on CFC-113 were also conventionally used as

20 desiccating agents, in order to remove the water adsorbed at the surface of solid
COMPONEnts.

However, CFC-113, as well as other fully halogenated chiorofluoroalkanes,
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 Appiication
EP-A-0,512.885 (EIf Atochem) proposes an azeotropic composttion 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-363mfc 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.,
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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 (1-1FC-245fa),

1,1.2,2,3-pentafluoropropane (HFC-§450a), hexatluoropropancs,

Leptafluoropropanes, especially 101,1,1,2,33,3-heptafluoropropane,
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HFC-43-1 -rlnee). 15The term "hydrofluoroalkene" denotes compounds
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atgms. is higher than 2:1. Preferably, the term "hydrofluoyoalkenc’” denotes
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anygepHetieHarasraprb erdcahpdiingd BroVsFNIHABR 3the term
"pentafluoropropene” includes cis-1,2,3,3,3-pentafluoropropene,
transl,2,3,3,3-pentafluoropropene, | ,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
Cl 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-ROy
-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
wconmpeungs generally consisting of fluorine, carbon and oxygep-wheigiges 307

the oxygen is comprised at least partially in the form of 20a C-0 group.

Fluoroketones of general formula RI-C(0)R2 wherein Rl and R2 are

aliphatic or alicyclic Cl to C4 groups whith are the same or different and

are partially fluorinated or perfluorinated, are preferred. Especially

preferre fluorokctopes w ost 2 hydrogen atoms in the
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20 and 3 to 5 carbon atoms. Pentafluoropropene compounds are very suitable. The
term “pentafluoropropene™ includes cis-1,2,3.3,3-pentafluoropropene, trans-
1,2,3.3,3-pentafluoropropene, 1,1,2,3 3-pentafluoropropene and
1,1,3,3,3-pentafluoropropene. These compounds can be prepared by

hydrodechiormation of chloropentafiuoropropane or dechiorination of
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dichloropentafluoropropane or by dehydrofluorination of hexafiuoropropane, for
example in the presence of a base or in the presence of a catalyst, e.g. alumimum
fluoride.

The term “fiuorinated aromatic compound” denotes compounds which are
partiaily or fully fluorinated, have an aromatic ring and comprise 5 to 9 carbon
30 atoms. 1or2 carbon atoms of the aromatic ring can be substituted by heteroatoms,
cspecially nitrogen or oxygen. A preferred ring system 1s the benzene ring which
can be substituted by 1 or more alkyl groups. The carbon atoms of the 1ing system
and/or alkyl group substituents, if comprised, can be fluorinated.

The term “hydrofluoroether” denotes compounds which consist of carbon,

Le2
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hydrogen, fluorme and oxygen atoms; the oxygen atoms are catenary {1.¢. in-chain)



10invention can comprise HFC-365mfc and trans-1,2-dichloroethylene

(TDCE) within broad ranges. For example, compositions according to the
wpresemtsizvention can comprise HFC-365mfc in an amount egual/te /051307

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 high“e‘r than 151.5 %, preferably equal

to or higher than 4.5 % by weight. They can comprise HFC-365mfc in an
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composition. In a very preferred embodiment, C3 and/or C4 hydrofiucrocarbons
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30 are comprised; especially preferably, a C3 or C4 hydrofluorocarbon is the only
compound (2} 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 1s contained as compound {(a).

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

and trans-1,2-dichloroethylene. For the purposes of the present invention,



152-nitropropane, 1-nitrobutane, | -nitropentane and 1-nitroliexane.

Preferred diketones, especially p-diketones, are C5 to CIO aliphatic
wokaianessad benzochinones substituted by at least one Cl to £10:ats/as1307

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 28brominated compounds are

bromoalkanes and bromoalkohols. Preferred alcohols are Cl to C5
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thamcgbtohereof. Most often, they contain equal to or less than 85 % by weight
thereof. In a very preferred embodiment, the hydrofluorocarben 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
30 54.5 % 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 the

components of the composition against undesired side reactions during storage,

[
A

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

oxidation. The preferred compounds (a) of the composition, the



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

woneighigsgspecially it is equal to or less than 0.3 A by weight obtherpasesnsizer
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composition. Preferred compositions according to the invention are those
which contain a 20hydrofluorocarbon, especially
1,1,1,3,3-pemafluorobutane, 1,2- dlchlor@)ethylene especially

trans-1,2- dlchloroethylene and the stabilizer in proportions in which they

for zeotro eora ze trope. For OSItIO the
R A g e S

me%lﬁgiﬂ@a@th@f ﬁﬁbﬁi@e‘fﬂip‘s letreetiveTtsibrighe Giuse SEdpbedINEven the

usecemprisesthes2hitansier-ofibendompasition iftotheiapounpbastey are
and;optiopally back into the liquid phase. This advantage will be explained
later.  Fundamentally the thermodynamic state of a fluid is defined by

four intefdPEMGRk I FaRIBS copBradsatliiat ticthe m%ﬁﬁ’é“ﬁja?ﬁém
corfipasitioniof dthedigtichpbase dof) andthetadhydositiorod, thegasaphase
(Y)d&@t&?&of{%ﬁt@d%%ﬁ}ﬁﬂﬂassﬁﬁﬁﬂbﬁfi’&ka'”'”9 at least two

compo 5 WhICh ven temperature ressure, X is
exactly§> BT eV DR 5%0 a7 EBOP8 1S %e?ﬁ%%’ﬁfé%ﬁg at least two
comﬁdn@ﬁwwwmch?am@w‘émﬂmmmﬂmiéﬁ@bygm@ﬁiﬁr@@@@r@ Yiegterred
substantiathoe@ealoends é&@ﬁ@%@ﬁ@q tm‘semaﬂ@ah%&hﬁ]@@ ﬂ%@t@ﬂ@x@fnm
such 3zeotr% t%‘ﬂr seudo-az gﬁ ﬁl%t% ysiems can ﬁn e eas eyi) egarated
by Begidtiation an consequen elr composm hiremains Su stantially
cOnSEmpSHIENS CEREHERfcaiMpCHpATEEERS BB IP a8 AR YopEraiioH orene
recwueﬁnr@mmﬁmahmiﬁtw distillafiancthyifor-thenpurpesascdithealianes are

presens By %ﬂ?&ﬂkﬁﬂ@ﬁ%‘f"ex&ﬁﬁh‘g RRZSOURRE. INdh&EamS ot dheprasent

invention, for compositions which form no azeotrope, dendtes a

cor%%%ﬁ%ﬂpéf‘wﬂ|W%f&f%&d&ﬁ%&‘#ﬁ‘f‘a“é’gnlsf&ﬂ”f’?gﬁ‘?ﬂéra?ﬁ?@%?‘%o V.
of thdmitiat, iquid: slagsdikepes cantO/anation ditheivapompressure

be%ﬁ%&tﬁﬁér&?fa%«lﬂtﬁ%d‘ﬁ%ﬂ%r@c@ﬂgn@@tl %f@?of%{lﬁ&r@%&%e FeSUinGdshe,
lower, tglan alrout 10%. grgrl tjgﬁ mattEr the p@pg]r A Didion.and

D. I51 '{iB RS, Cb‘fcﬁ geraflo pages 31011%0 FoFre" d

purbHdEsBIHagYEe SepittiRveh il @nfo@rrﬁw@@é WhicH fayh ez dbwbpeed
thesterinpse¢veiaazaal aRMtsnindersioaadeBisa4lia R UPe:af FaD0flols
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from the boiling pomto e az trope y at most £ 0. tione
abdVeSTeBHISpARBIAR A TEAPRTERABOSSBIRRPSI PHES HelsATanRY; for
exampleY thapngo-dlammalkteganmipositiansdifie o the present invention

comprises a nitroalkane, especially a C1 to C3 nitroalkane, or an alcohol, especially
a C3 to C5 aicohol, as stabilizer. Most preferably, the composition comprises
nitromethane or isopropano! as stabilizer. Alkanols, especially isopropanol, have
the advantage that they stabilize both hydroftuoroalianes and 1,2-dichloroethylenc.
The stabilizer is comprised in the non-flammable composition in an effective
amount to inhibit polymerization, oxidation or degradation of the
hydrofluorocarbons or the 1,2-dichioroethylene, preferably
trans-1,2-dichloroethylenc. 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

of non-flammability of the compositions.



1.1,1,33-Pentafluorobutane, trans-1,2-dichloroethytene and isopropanoi
form a ternary pseudo-azeotrope, when their mixture consists essentially

wooihb®Abgto 81.5 % by weight of 1,1,13,3-pentafluorobutane, 4 iprb8d)is1 307
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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-azeotro‘pé tonsists of 59.5 to 77.5 % by
weight of 1,1,13,3-pentafluorobutane, 40 to 22 % by weight of
trans-1,2-dichloroethyle nd from >0 and equal to or preferably les

than 0.8 mj% bR s S T
esSBRIEIN 6f 596 5 725 AWyRRiget Lavissideptdfuordatand monplowis
22._210%&1@631%@@’(&111656&&%@ hﬁneﬁfdmmgth%}@@mﬁﬁdﬂ B%d&t@&n‘i%@&s the
weight,of ISoproRangL iﬁﬁ&!&é@ﬁ’%é BRARGIOLD & é%b&ga“l%es%l@ 6‘?% injum,

mixtures in an amount of equal to of greater than 0.05 % by weight, more
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compaosition:cFonfle tetharfpronesitions somprisinglisopropanolchitdas

beepfaynd M%@m%&@n@t&bﬁlmp@mﬂp%@@ seatallYide, can be
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corres S, to the comE).o.sition in the quuqi? hase. in
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on ly,
(SOBTBIANG s SN P AR Lot el R tunition qRsfs
stabiliterst\whitenig i Sarfprisidyy asesiplainad abbed tharedcbapositidiion can
1- 300w end Hansil2rdighlorasthylenedmnon-flammebig it isstilke
moégn%gcggzglsé@gntg% Syensom 3%%'8%“%(-‘:’#@'9 Rt !eqctzflsd ((:j]%lgn e before.
isopropanol, a very ammable compound‘,l s?fl are nofi-flammable. The’
boiling pEititathonbrasiitabrl EsnmpbErent cotpismg 70 ovbiPweiyaber
of th9r (LOERC1365emEar, 30:0% by weighbef-tranie-li2-dizhiproethylenatanche
0162 Py weiahtaf %%VQR%%TS%%'Q%&BpﬁI:%%@%%@?& %lés‘r'%‘é%m of the
comprising 65.5 to 74.5 % by weig ‘t?f HFC-365mfc, >0t0 0.5% by
we GRS oPr o aRSR AHd BE- e s o IRFwaghrorveset rervery Satdole
for eyeanigiy pfotessespaitdnif Hrefzatititionallschmplise aprepatiznt! dre
furthersspesialy sHiable-der-flshing cquaThe.finding that.compasitions
comprising HFEC-365mic and trans,1,2, |Ch|0t%§t%ﬁlr;e ina Qr%)ad range
in the Pragencs &U&h Sribopropahdr’are HoncHaRTmMAKIS THAREY tese
mixturestEsisEEiA Ny vaRsEtas At tictHod o friie prasentinvention soakm a
for igxantnle-betised depagplioationssin-whiek thestitiale1 0content@bthylens,

HFCRORIMIG,aNd Lo2strans-dighiproetiv ?@cemg%%ﬁ?z%?ﬂg@h%@ig%éggfégﬁ MRS

Statjt g co centration to any concentration between o3
wel§Ht. O ATREMBE St Wi 4RSI EoheurhsHarefidiohdBe
contpositions whishédrihércihgiude Baprape Hante Fhimenphediment: means that

congetns, non:fannakle SANPASHANS comprising kA2 noRdlammanle
basic c?‘mggﬂtlon com rlsm%;(r ) a fluorinated %%riné)oun%fe ected frogng -
hy8rSHUSrBalREAE T E A PSS S KIRERE. BT &8 St &R ColfiBdtnd 1!
or alhpdrofluersthercsral lflbokmaiedkelvee
Fundamentally the thermodynamic state of a fluid 1s defined by four
interdependent variables : the pressure (P}, the temperature (T, the composition of
the Hguid phase (X) and the composition of the gas phase (Y). An azeotrope is a
specific systern containing at least two components in which, at a given temperature
and a given pressure, X 1s exactly equal fo Y. A pseudo-azeotrope is a system
containing at least two components in which, at a given temperature and a given
pressure, X 18 substantially equal to Y. In practice, this means that the constituents
of such azeotropic or pseudo-azeotropic systems cannot be casily separated by

distillation and consequently their composition remains substantially constant in



(b) 1,2-dichloroethylene (c) an effective amount of a stabilizer of the
fluorinated compound or the 1,2-dichlorocthylene, and B) a propellant.
woHeneptheshbasic composition A) corresponds to the compositigagesarikessiso7
in further detail above. Preferred embodiments of that basic composition
correspond 25to the embodiments denoted to be preferred embodiments
of the composition mentioned above, e“§i)“ecially in view of preferred
fluorinated compounds, the preferred isomer of 1.2-dichloroethylene,
staplier, a0changes ereol, The ComRasiions GoMmpring. BIoRalant,
are es .eplaTﬁ/ ditable for cleaning refrigeration apparatus, especially
cIirﬁéﬁgﬁtW%paraws, e.g. for flushing or 30cleaning automobile air
conditionisgihtheprepelidti-gssists intheideliveryeofithecainposition:td’ in

the jfems i berdreatedy8:a. fan INshing CHmAliHoR APPRAYS, azeotrope.

Representative propellants comprise air, nitrogen, carbon dioxide, =

5 diflcRBIR IR TR Bt h & TG SrifREd St et skl Ay erature of
1, 15diffuofabthaumey i 1jdyddtrifisso tbe thearmep 854dr b Rstrifilidwoethanptessure
1-1%%'\75@%{ %IE%QT%@Qﬂﬁfalli]ﬁili)@t%?tQH@’{H&%@@@T@H%@‘H}?&M% resulting is lower
pentafluoroethape. Non-flammable propellants.are preferred. -10,- .. .
L B e thEn 100 & SEpoby preI G gt Bivens i
propéllartthay sermctaded 17he eagapdsitioh inan amount of > 0,

10 preferablyseguahigefmorethanbnparienmergpreietahly egdalitermnmore

thap, 10,6805, EIORLRSEA00 e 0y ieig 0l NG, SUM.OE 08 of o o o

constituents o > basic compos_ltlc?ri. F?rg?era y, the amount o
propEnhet ® eepsarienst TERs e ne PR 3o rereYab R & i redethian
30 paiitsdyoineigihthperd O parisdoynnweigit 6f the sum of the other

constituents, pf e basie COMPASILAN; ompesiionswherein ke
_ propellant is comprﬁgd n%)an amount of 1 to par}g Cper 100 parts of the

15 basic cothPBsRiSH S s a4y ¥aithBid $5r RIEHAY © TOPYEREFAER Othe
propeéllahtirwdiidrobhienofuoredaibbim Thetopmposit osswithol form a
without:a prepellant.aseerdine odhednventionbaveasuiiablerbeiling 1
poipt for replacing composiions hased on GEC/LLZ I exisling. dleaning
equipment. As régards’its im B¢t 6n'the environmen , o
1,1?@,@%&1%{@%%@&@@%%% SaryosVERtaGEbUSssiRes §° %

20 haspe/diginzane fepetion potertiatdonozeneioh eradmpositans-azeotrope
acoiling i Seesinyenton arsaddlionaly OONARS IGNALINSVRES, by

of surfaces to be treate ether they are metal, plastic or glass.

weight of trans-1,2-dichloroethylene aiid from >0 and equal to of preferably less
than 0.5 % by weight of isopropaneol. Very preferred compositions consist
essentially of 59.6 to 77.5 % by weight 1.1,1.3,3-pentafluorcbutane, 40 to 22.1 %

25 by weight of trans-1.2~dichloroethyicne and from >0 to 0.4 % by weight of
isopropanol. Preferably, isopropano! 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 % by weight of the cornposition.

For the ternary compositions comprising isopropanol, it has been found that

30  the composition of the vapour phase essentially corresponds to the compostition in
the fiquid 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-363mfe and trans-1,2-dichloroethylene is non-flammabie, 1t is
sili more surprising that even compositions which comprise in addition

isopropanol, a very flarmmable compound, still are non-flammable. The boiling
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point of non-flammable compositions comprising 70.9 % by weight of



The compositions according to the invention can consequently be used in

the same applications and according to the same techniques as the prior
wocampesginns 20based on CFC-113. The compositions carnpbe i peshsiot: o7

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 deanlng includes, for example,

cleanlng textiles, degreasing in general, for example, degreasing animal
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_une tedly form azeotropes or pseudo-azeotropcs, contains the
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2¢ silicon, (g)anganeseyyanadiun; ehramiumo fungsteniandditapipmnt oF the
example, |slo§) %9&%9 e% the liquid composition, is contained in
the vapour, gondenses on t € solid subject to be degreased or dewatered;
it Wb aI%B‘B%eHF‘ééent should the composition after 15repeated use be
distilled féereetisebihns othestiabilizercspresent in thedioud tompiesitidnrd n
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the pre nt invention c solvents for
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30 cleaning automobile air conditioning,
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The propellant assists in the delivery of the composition to the items to be
treated, ¢.g. for flushing climatisation apparatus. Representative propeliants
comprise air, nitrogen, carbon dioxide, difluoromethane, trifluoromethane,
fluorinated ethanes, especially 1, 1-difluorocthane, 1,1,1-trifluorocthane,

35 1.1 2-trifluorocthane, 1,1,1,2-tctrafluorocthane, 1,1.2.2-tetrafluorocthane, and

pentafluoroethane. Non-flammable propellants are preferred.



according to the invention as cleaning agents, as degreasing agents for
solid 25 surfaces, as cleaning agents for printed circuit boards

wocantasniagted by a pickling flux and residues from this flux, oras/rp2608/051307
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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 coml@r'rsing HFC-365mfc and
trans-1,2-dichloroethylene in a 30broad range in the presence even of
ISOprppAN %0[335‘%% &%‘gﬁ%&' Af ;2% flampaple, makes he resylting, .
compaositions (including t asic comp dsition and a propel antwhich is

preteiaplyae AR AP K ECHaINRItte i Brplardrreabiacy Bere
thetdpre senirin vesiionsidihcance msfiushingof refsigerationeiht per 100 parts
C'mg‘%&egﬁﬂoﬂw&[ﬂﬁ%‘f &E&Mﬁ&%ﬁ%ﬂ%ﬁ%&ﬁ%@rﬁ §34 Bﬁh%&%&%ﬂb Iy, the

content of 35HF mfc and trans-1,2- dichloroethylene, respectively,
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The use of the compositions, especially as degreasing agent for solid
surfaces, ncludes the composition being n 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



according to the present invention can also be applied as solvents, for
example, as 35solvent for chemical reactions or as a carrier fluid for
wotrapsperting dissolved compounds, including their use as cargierif@prong/asise?
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 preparlrig] blastlc foams or for spraying
I|qU|ds The composmons with or without a propellant, can be prepared
ey simple manner by miing (e senstiuents. Capsiityents yhich
are gas@ou I% lent pressure and t mperature can added’n |qU|d
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20 (TREkardisepropapalasH stabilizar for chemicals ready to use, e.¢. lacquers or

paints. They also can be used as mold-release agents or for defluxing electronic

L

components and for degreasing metals.
The invention consequently also relates to the usc 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 HFEC-365mfc and trans-1.2-dichloroethylene in a
30  broad 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 mvention which concerns flushmg of refrigeration or
climatisation equipment. It can for example be used even if the initial content of
35 HFC-3635mfe and trans-1,2- dichloroethylene, respectively, would be shifted from a



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

woofd808gdihe resulting mixture contained 68.99 % by weight et 1/up2008/051 307
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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 close f 75 ml inner volu The,,cu §
st U e B B L R e RO BafR g
and’médnstsigike the temperature. In the lid of the cup, a device is

containetihwhichdllawsdodirect @biastflamedo thasdriface ofdtipe: liguitkaning
the g EBQQHFQQMX}O@ fl&%{z‘ a3 é@rpa%cdéé%ﬂ?&'ﬁ ?{%gﬁh@oa@&a{%ﬂﬁ%%%‘%

rm detéctor which responds.to fast rise of the meéasured temperature

(.nmﬁawﬂ%ﬁ%@%&ﬁﬁ%&f metiph BIEHFE OF JRIEA SRR b L8 6™
rpn'ikicEnenlig undiinlthefeupavas slolwywarenettuplcwheneyer theesral, for

te m%g&%&e&%@a&%&%&a%ﬂm Washignites L0aRddtvasing,
check "thermo sensor responded. If yes, a process of com ustion
TR et Edn
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exawipte! lensef stagrareom plaskion of axernple ITHO NS PO PREESs
ob%@ﬁt@@ki@@m@mﬁm@m\y BN/190 &sida6: AbBymixing, blk&n3eamic with
1.2 yrans:dl f‘n'%r %bh%llet'i‘]% Wh'iags%: &pr@e%%go%%t?c?e% §§ngm Bhreanic
|sopropano as stabllizer, turther comﬁosmons ere prepare éﬁ
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1, 2strdns: dichitdoetpylend {dDCkb)canddhectest residis rreccormpied; indheng
fo”%ﬁﬂ@ %&%@a@%@&ﬁf&%ﬂéﬁ%ﬂi&?@&%@x W%%Qm%&?ﬁe%%’i «Jprg?ﬁ@mmﬁk ot

365mf Iso ropano
as a plopc UQESDCISdﬂt for solids.

Preferably, the propellant-containing compositions are used for flushing of
refrigeration equipment. The mterior 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
residues, for exampie, 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, ¢.g. in the compressor. The restdue comprises
refrigerant, compressor lubricant, ¢.g. mineral oil, naphthenes or polyel ethers,
metal particles or rust. By contact with the composition according to the present
mvention, the inner surface of the equipment is recovered substantially frec of
residue. The way of contacting is not critical. The composition preferably is
fiushed 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,
The method comprises contacting the equipment with a composition according to
the invention, and recovering the mterior surface of the equipment substantially free
of residues.

The compositions including the propellant-contaming 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 chromatographic purposes, or as



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
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solvent for chemicats ready to use, e.g. lacquers or paints, or as mold-release agent.
They cven 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 constifuents under condensation.

The invention advantageousty provides compositions wiich are non-
flammabie, despite a content of 1,2-dichloroethyiene which per se 1s flammable.
Unexpectedly, even compositions comprising HFC-365mfc, 1,2-dichloroethylene
and flammabie stabilizers, for example, isopropanoi, 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
compositions also in the vapour phase. The other advantage of the composrtions
which form azeotropes and pseudo-azeotropes 1s that both distillate and restdue
show no great changes in their composiuon with the result that the composition s
not shified into a flammable range, Further, even after partial distiliation, the
compositions both of the residue and of the respective distillate comprise stabilizer
and retain their propertics in view of the intended use, e.g. their capability to
degrease, to dewater, to solve ete.

Another advantage of the compositions according to the mvention is that
precautions against the hazard of flammability or explosion need not be taken.
Further, there 18 no need to label storage tanks with signs or warnings against those
115Kks.

The exampies below, without implied limitation, ilustrate the mvention m a
more detailed way.

Examples

Example ] : Preparation of a composition containing 1.1.1.3.3-pentafluorobutane

(HFC-363mifc), trans-1.2-dichioroethviene (FDCE) 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-pentafluorcbutane in & weight ratio of 30:70.
The resulting mixture contained 68.99 % by weight of HFC-365mfe, 30,86 % by
weight of TDCE and 0.16 % by weight of isopropanoi (the difference of 0.01 % by
weight to 100 % by weight 1s a result of rounding).

Flammability test with the mixture of example 1 :



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"

woVRiR/iadg repeating the preceding test with th same mixing ratia 4@ep08/051367
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confirm the respective result. Determination of thermodynamic properties :
The composition of example 1 was subjected to a distillation at
atmospheric - 14 -

The flammability test was performed accordmg to DIN/EN/ISG 13736 1in a
ciosed cup of 75 mi 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

5 test flame to the surface of the hiquid the combustibility of which has to be
determined. The apparatus used had a thermo detector which responds to fast
rise of the measured temperature (indicating that a flame occurred).

The stirrer rotated slowly (about 30 mpm). The liquid in the cup was slowly
warmed up. Whenever the temperature rose by 0.5°C, the test flame was ignited

0 and it was checked if the thermo sensor responded. If ves, a process of
combustion in the gas phase above the higuid had occurred.
Example 1.1 : Mixture of example |

For the composition of example 1, no flash point was observed according

to DIN/EN/ISO 13736,

5 By mixing HFC-365mfc with 1.2-trans-dichloroethyiene which comprised
about 0.5 % by weight of isopropanol as stabilizer, further compositions were
prepared and tested, The mixing ratios of HFC-365mfc and isopropanol-
stabilized 1,2-trans-dichloroethylene (TDCE) and the test results are compiled in
the following table (amounts given m parts by weight)

0 TABLE}

Example HFC-365mfc Isopropanoi- Result
stab. TDCE

1.2 05 5 Neo flashpoint
1.2a 95 3 No flashpoint
i3 80 20 No flashpoint
1.3a 8¢ 20 No flashpomnt
1.4 72 28 No flashpoint
i1.4a 72 28 No flashpont
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 the
same mixing ratio to confirm the respective result.
Determination of thermodynamic properties

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

5 pressurc 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 distiilation vessel



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

wohmen@igidled, the composition of the distillate and the residugcrrersos/os1307

16

15

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 residoe irthe 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 o
o e B T R S s
residi& also showed that the vapour phase comprises all three
comp@Irkls which are flammable per se, but non-flammable as
compesition-lt-alse-showed-that.an-effective-stabilizing-ameynt-10ef
isopropameliig pricsentshithie vagodF of théreompositioh. IExampleopanot
Preparation of a mixture containfng vkéid8933pentafleiorebytane weight %)
S:a_ 'i?t?l?é%e)’ trans-C2Z-dichior e:}ir‘l)ﬁgr:tgegiﬂ |i \L,):’; E),;fiﬁngltrom ethape as a

> ] YTCTTC o™ THART Uyttt
1,1, R&@entafluorobutane in ajweigHt-Patio of 30:78%-Nitromiethafiel 5
added sq-.that the resulting,mixture contains.1568.85 % by weight of
R
NittGMBTHETE S LA &SI LLIRE RIS TS SR TBRAH S RSISUBBGN
dedreasinitypenivbialpariscanioe lgt efiseidon e sudacadorppatect thiem
agailsh ERHABIOsY AJRGHIGAIGRSP RN AIRRG AAHSRA R A ARRIGIOR

of drawing wax, drawing.20grease or drawing oil during shaping the metal.
parlte THEGepsF Efﬁ“ﬁPﬁﬁﬁ*’rﬁ’g ﬁllﬁ?éﬁg}ﬁ?ilﬁ{%tﬁi%ﬁ}fﬁ ﬁ%ﬁ%ﬁefrﬁ% ut
vapourfthegredsens comepour. ihmersiorvadithatvioke Hiagitwetsoivenfilleclint
su @Pﬁcﬁﬁ‘@p@ﬁc@ﬁ’@ﬂiﬁ%ﬁ ﬁQﬂ&l_ﬁ‘aﬁﬂiﬁ%f@%&Q@Bﬂ%ﬁ,a SO'Y?”t mixture
which, adijonal (o a higher-bolling solvent component addiionally,
HER2 SomBrideifhbeHolh PG O O B !di"g.f_i-z: e\aestabilizer
The metal'mt , &%ﬁﬁfiﬁbla@hifs basgkeiand | ek inferdhecheollin a
cleariag: 1A i Stea6vRiadhRIiNg Ol eanR. 1ok A1 DRI AR A ncains
ed into th dh I f be

Imme e rinsin tankpwhereln adnering so _vent mixture from t
boi@&%?{wt\gﬁ@iﬁ of HFC-365mfc, 29.85 % by weight of TDCE and 6.3 % by

welght of nitromethane.

Example 3 : Use of the composifion 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
grease or drawing oil during shapmg the metal parts. The step of cleaning high-
precision metal parts 15 performed in a vapour degreaser.

A vapour immersion unit which has two solvent-filled sumps can be applied.
A boil cleanmng tank comprises a solvent mixture which, additional to 2
higher-boiling solvent component additionally comprises the non-flammable
composition described above. A rinsing tank only comprises the non-flammable
compaosition described above.

The metal parts arc assembled in a basket and immersed mnto the boil
cleaning tank to dissolve adhering grease. They arc then removed and immersed
into the rinsing tank wherein adhering sojvent mixture from the boil cleaning tank
is 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



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
wkenisinolagigas space above tanks. The solvent adhering on the sedasg 307
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 thé unit. The condensed vapour
flows back to a clean condensate tank and can be reused. A part of the
vapour t’ﬁefeéj to a dr ﬂin%réitt 0 remove water fr(ém it. The dg{ rease;{d dfré/ ed
5métal paﬁfspé’ésh}% &1 be removed Promctﬂaép\(/)grp Eﬁ“ﬁ%“g‘?eaé%er.ﬁé%%ﬁas e ¥
. (ContpariesH sxernpie pondepgethe sompesitiowarcdyanmple wiimdimanol
wasaddestsodhatthewesuling mixure comained 56 Siyweightel. A part
mefhano l/‘aﬁ‘efrl? %p@? tas: obsenved al s 2L oG FOEXAMPIE Bcoeased dry
Preparation of a flushing compaosition comprising an |sopropanoigér
S staBif dPESECRpbSIESI Ve B TEM I Y dR8iREFatio of 70:30, of
HFExathimi¢ withrp2+rans:dichipioethylene which comprised about 0.5 %

by weight ofjsepraRanalasiabilizen 1daith & PLeRASIGEAMPRRIIQ Iine
were prepared as 5161859(%@ ? 1. This hasic com\;%)smon was filled into a

|
corftitiele SatE e 81, i‘% B AT ORERANE Wete RBROEASRBPATS e

contdin&¥The resulting propellant-containing flushing composition had a
10 Prepsbe,Rf 2. 289 batiand was.sendlammatlen codpiimR!8Ssoprapanol-

Pre(ga rﬁuégg 1:9;*? com os{gioﬂn comprising an isopropanol-stabil.ized

Zoméamp%ﬁﬁgﬁaﬁg%g%f the basic composition of example 1 are filled

into a stérageltak Hhtl Ic2Ekipbp pA 793 hetidffiliorodtaievidsteondensed

intol thertapkiiditeronixinghGwdbdaofpfiushing composiiona@gaording to
the. inventianis obtained, The resultin mpaosition comprises 2
ot R AR
15 7 . prupakatior bf AebnipBtH Boifsrising Bicohrepaitibiited” 54

comgokititrirafluorocthane were condensed mto the contamer. The resulting

propellant-contatning flushimg composition had a pressure of 2.285 bar and was
non-flammable,

Example 6 ; Preparation of a composiiion comprising an isopropancl-stabilized

20 basic 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 flughing composition according to the present invention is obtained.

The resulting composition comprtses 20 % by weight of HFEC-134a. The

o]
LA

composition i non-flarmmable.

Example 7 : Preparation of a composition comprising an isonronanoi-stabilized

bagic composition

5 kg of the basic composition of example 1 are filled into a storage tank and
Tkg of 1,1,1,2-tetrafluorocthane is condensed into the tank. After mixing, 6 ke of a
30 flushing composition according to the present invention is obtained. The resulting
composition cornprises about 16.7 % by weight of HFC-134a. The composition is
non-flammable.

Pxample § : Presaration of a composition comprising nitromethane ag stabilizer

5 kg of the basic composition of example 2 are filled into a storage tank and

[ 8]
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! kg of 1,1,1,2-tetrafluoroethane are condensed into the tank. After mixing, 6 kg of



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
wonhagefedkg of a 30 flushing composition according to the preseidproos/051307
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
an% %&1313 l1< jcc):f 1,1,1,2-tetraflu ro_eéth ne are ctonderl[sed.[nta the &anfl%.mAfter
mixing: ’@@ SFPTSH O HESRTHG BB BLToN ALcOrdiRg S HRE Breseltt
inveptiohsobaikegnTiersamposition is non-flammable. Example 9 :
FlushingyMACrappatatususing hecompesitionafibedpresentipyuaption
STQeVggt%Rosition prepared according to example 5 is appliedmethod for
flushi mobile air conditioning apparatus.  The refrigerant is removed
5 peforehahtf, WERSHHHEtRFIEEHATHY M CoPBLiO N B ELIdETBRd0"
apparaiing, amdings pecivel iviahieg appaopened. The composition is flushed
through the. lings andinarts.af hepparatys nclyding dhe L0rampessor

Residual oil and solids are re{noved during the treatment, The
corMYBERMIP AR IEAGTHY (e M B Ui SO IETedHT XAk ERGNeRibe be
conitipneitifony duskeby distitlationifhefilisimdod plparatstis cledndanglthe
10 g\e ; s@ﬂﬁ%‘e@(&% z‘ﬂfii_lh%iSWHJ%JSr%@@%{@ﬂ@@%@mé&@k&éhﬂsmg 1-
nonflammable, azeotropjc or pseudo-azeotropic ComMpPosItion comprising
(2 DRSS 50 A G AP BTIRG RO ASEel &SR Balected
sfremiionaidgsentadiisdpibptne (Thrtusigstgpparatus is clean and degreased

and can be refilled with refrigerating agent.




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 contgnt 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 coé’n@%umh]@s
1,1,1,3,3-pentafluorobutane.  4- Composition-according to Claim 1
wherein the stabilizer is a flammable compound. 5 - Composition

according {o Clajl erain tf ablllzer is a C3-05 aliphatic alcohol.
206 - ComeSItIO%}laﬁlé]é{)?da r%‘[ 5, Wheréin’ tﬁ%“%{é%ﬁﬁ%gmgposmon

isoproP@RBE"E 7 - Composition accordlng to Claim 4, wherein the
stabilizer is a CI-C3 nitroalkane, preferably nitromethane. 8 -
Comfdsitibhcatdeding o Oladny igminghei! toel cantentopstadilizeslisted
25relatw&dglthp mta,Lng@%Bgoggfggpﬁr@mgng 0.12 to 0.3 weight

I [ mC|m1
1,2- dlchlio%;)qr% fehge%g?;é:sc?géts ggor% angfwafﬂﬁﬂé%ﬁ%r%ﬁhylene 19
10- Com’péslltfbﬁ %@@@F&Fﬁ@ﬁ&’@@m | wherein the stabilizer is effective to
inhibit polymerization or degradation of the fluorinated compound or the

transtélichibrbelibytestbylene ardd - Composition according to Claim 1 which
contains the composition of 5claim 1 as basic composition and further

compeises affropeliantil2 o Gompasitioprarcarding ie Slaimyblwherein
1¢he pmp?&a@;cﬁﬁ%l&%%gne 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
15 is 1,1,1,3,3-pentafluorobutane.

4 — Compeosition according to Claim 1 wherein the stabilizer is a
flammable compound.

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

20 6 — Composition according to Claim 5, wherein the stabilizer is
isopropanol.

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 siabilizer is
25 relative fo 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-dichloroethylene.
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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-te%r9afluoroethane (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
compositior. ddnpisetohthecoompositiongratovhding thasipbizof ICfinmite
to 13, dnpreferobivl 4a.Hs Bg-a-leaningrage . praferably AscRERCH QR

?nt 0 degreasing agent. 15 - Use according to Claim 14,

cleaning agent
Whgfla ’iéﬁ(%h% é’ézr)ﬁgié?s%lgn is in the vapour phase. 16- Use of the

compositions according to anyone of Claims 1 to 13, 20preferably 1 to 10,
as a clearind AGEMIGP PAAtE e R ‘D3HFL BoifARREES By sPrmamgon of
fluxknd lesiduss frompthisifluect asitescoragingeagentfoilnremoving the
water adsorbed at the surface of solid objects. 17 - Use of the
composition aeeRrdingde ekiidd doCrieaningvatisietios slyfenes: of selected
refygeration equipment, espegially LY INSING;, dioxide, difftuoromethane,
trifluoromethane, fluorinated ethanes, especially 1.1-diffuoroethane,
1.1, I-trifluoroethane, 1,1, 2-triflucrcethane, 1,1,1,2-tetrafluoroethane,
1,1,2,2-tetrafluorocthane and pentafluoroethane, preferably
1.1.1.2-tetrafluoroethane (HEFC-134a).

13 — Composition according to Claim 11 wherein the propeliant is comprised

in an amount of 1 to 25 parts per 100 parts of the basic composition.

14 ~ Use of the compositions according to anyone of Claims 1 to 13,
preferably 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,
preferably | 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,



