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. 1,1, 1, 3, 3- PENTAFLUOROBUTANE, METHYLENE CHLORI DE AND VETHA
"“TREATMENT OF SCOLI D SURFACES The present invention c
the field of fl'uori nat ed hydrocarbons, and relates nore particularly 5

to a novel quasi-azeotropic m xture which ¢@i be used in vari ous
operations for treating solQUASSIHAZEOTROALC MIEXURECBASEDfON dryi ng,

cl eani ng, degreasilngl Jdr, W3~PENTAFAOROBUTANE] MRTHYLENE CHLORIDE AND

1,1, 2-Trichloro-1, 2, 2MEYHANQLr B@RNEHE TREATMENT 0¥ SOEID rsURFAQES he nane
F113) has been used wdely_in I ndustry fqr, cl eani ng _ang. degreasi ng a
variety of solid surfaceghfn%f%ﬁ?nﬁl%@&féﬁ&°§5FPBcgﬁﬁscghﬁogFanpagts).
Further to its agpubgahbbedi hydtecirisonss dmt relletesngoresphgeicalakiyxes
in order to rega)ée the fl

X stigcking to 15 pr.dnted ciccuits ntion nay be
made of its ap BaFiﬁﬂgeH FBFS et Eﬁ?ﬁj‘i%P&@hgstghlﬁﬁngha a EFEQnFﬁg
hi gh- qual i ty, vArgbupr epéesabiome ctanitosdatiagt sodidhsasfaées, imxanpl e,
gyroscopes and mlitar aepospace. or i ' In Lts various
appl i cati ons, Fl??rhégxﬁ5§t£%5 é#é%ﬁ??igg%éﬁg Vnggakggggé?hgf AF¥ani c
solvents (for eleapingneohidiosyrfares.erably in the formof azeotropic
or quasi-azeotropi c m xtures, wWhiLh t dgm, X, ak ' used.in
reflux, have substantialnyt%égégﬁgﬂﬁ£g%hﬁé?V igggﬁﬁu?%géggﬁ%%??gﬂggﬁ ¥ in
the liquid phaveth@5strade by thd itanmnFIdi3dohischeanedsed wihdekyrimf or

cl saned in an aqubaRgckE ol e dithe it (RERBhE o PRNLIEN ot FEFKG 1 e
wat er remai ni ng surfaeesufmhetal ofglagshe plaisticasnd opipds hbe cpaees) cl eaned,
F113 was often 3Q,5pppleppnied piane tilon™he IHELRGAPEE SedSee1 Lk fFamP! e
soldering fluxes in order to remove the flux sticking'to
15 printed circuits, mention may be made of its applications
for degreasing large metal parts and cleaning high- .
quality, high-precision mechanical parts such as, for
example, gyroscopes and military, aerospace or medical
equipment. In its various applications, F113 has most
20 often been combined withléther organic solvents (for
example methanol), preferably in the form of azeotropic
or quasi-azeotropic mixtures which do not demix and
which, when used in reflux, have substantially the same
composition in the vapour phase as in the liquid phase.
25 ~ F113 has also been used in industry for drying
or dewetting various solid substrates after they have
been cleaned in an aqueous medium. In this application,
intended to remove the water remaining on the surface of
the substrates which have been cleaned, F113 was often
30lsupp1emented by one or more surfactants (see for example
Patents FR 2 353 625, FR 2 527 625, EP 90677 and 189 436,
as well as the references cited in these patents).
Since F113 belongs to the chlorofluorocarbons
{(CFCs) suspected of attacking or degrading stratospheric

35 ozone, it has been proposed to replace it in these



« Pat’ents FR 2 353 625, FR 2 527 625, EP 90677 and 189 436, as well as the
references cited in these patents) . Since F113 belongs to the
“chl or of | uor ocar bons (CFCs) suspected of attacking or degrading
stratospheric 35 ozone, it has been proposed to replace it in these

- 2- various applications by 1, 1-di chl or®=1-fl uoroet hane (known under
the nanme F141Db). . . Al though the ozone depletion potential (ODP)
of F141b is rHERFQQQﬂéﬂH%%¢aFHQPSogYFl13‘d}¢hlQ¥QR%nﬁhﬂmgpé§ban§ not zero,

and the use of t{hfowrlREIRICENRARaRES BRAYLPECN regul at ed.:
In order to solve this probhlem it has been roposed in US Patent 5 350

534 to replace F113 or F1Afithoughy, the gzene dppketiion pofensials(ORE) bﬁ

wei ght, of fromgi01130 its0 rd% okss, thdn3tBaedt aFlr qtt”&%“ﬁe(r%%@ﬁeﬂ%
from 30 to 60%.of nethylenﬁpchlorlde gnd from1 to 10% of ano

However, the h? JWhe&shPres@dcikbsr P8 26n Yipstanqgg hag adgeadysbeen
nininun) makes |ﬁegungﬁga e for treating solid surfaces consisting
entirely or partially of tic because its use causes
crazing or cracks on th I§° Yo/ W srakobleme mit bRy . been

It has now been graipadddhdn UBI Badéﬁm/oacks@:assdoa:o reyakeene118ngrepsenbi al ly

all the advant ages of the azeotropi c m xtur oned  apbove can be
retai ned by 20 g’sy 51e) ngHBPéCCBﬁ¥§?ﬁ? e o)1 %%é’lggh Y HeigBte Phaframo,  of

met hyl ene chl 1o i3le td 69% efaiplel, apmmattmw‘roﬂduwne {5366 AB) pureby of

.Egg?eHICbZngfr(§H t t%0%0%%0£ethgféggnchloer% aﬂy ¥%om”?tQX fgg gPIoride

methanol. However, the high methylene chloride content of
this mixture (30% minimum) makes it unusable for treating
solid surfaces consisting entirely or partially of

15 fragile plastics, because its use causes crazing or
cracks on these materials and/or makes them tacky.

It has now been found that this drawback can be
overcome, and essentially all the advantages of the
azeotropic mixture mentioned above can be retained by

20 using a mixture contalnlng, by welght, no more than 15%
of methylene chloride, the remainder consisting of from
75 to 95% purely of F365 mfc and from 1 to 10% of
nmethanol, the minimum methylene chloride content being
1%. _

25 This mixture allows unproblematic cleaning of
sensitive materials such as acrylonitrile-butadiene-
styrene copolymers (ABS), polycarbonates (PC) and
polymethyl methacrylates (PMMA). Furthermore, this
mixture.does not exhibit a flashpoint under standard

30 determination conditions (ASTM Standard D 3828) and
therefore makes it possible to work in full safety.

A more particularly preferred mixture according
to the invention contains, by weight, from 85 to 90% of
F365 mfc, from 5 to 10% of methylene chloride and from 2

35 to 5% of methanol.



1% 25 - This m xture allows unprobl ematic cleaning of sensitive
materials such as acrylonitrile-butadi ene- styrene copol yners (ABS),

* pol ycar bonates (PC) and pol yrmet hyl et hacryl ates (PMVA). Furthernore,
this m xture does not exhibit a flashpoint under standard 30

det erm nation conditions (ASTM Standard D3828) and therefore makes it

possible to work in full satetg. A nore garticularlg preferred
m xture according to tRe itRvEREi kRowe FerResitiengegred PRoFL88 e85 90% of

FBEﬁ rrff, fr omgg 410, 1Q%e0hi FelPYL CAECEFIDIG 48 meihmeiaﬁ hay;S‘VqA_gf so
met hanol . e . - 3- L in the
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i nvention may, raddig@l a@esickedwhbehshapitdkedlagri dulribgechgdnohysi s and/ or
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t he proportion of stagbilizer to range, fromO0.01 tqQ 5% _relative to the
total weight off% I"i‘é:eﬁﬁyit BFe.anlﬁpo"lge’ 1t BRing ﬂO&FéQESCEBFd%:ﬁﬁ to the

i nvention can propoitddnupdiestabilizer towndirigeofronnd.atcebdbeg to the sanme

schnt dues 25 \ASABNLET peOTREHALENSRISE OF R Bu¥breli hr ocucrs, i v

particul ar sibicone gr #heemixtheys carcarktiref dioe the dswdntbonl ean parts

whi ch used under the same conditions and according to the same
techniques as the prior compositions based on F113 or
F141b.

“ The mixtures according to the invention

15 dissolve silicone products, in particular silicone
greases. They can therefore be used to clean parts which
have silicone derivatives on the surface or to deposit
derivatives of this type on these parts, for example by
soaking these parts in a solution of silicone in a

20 mixture according to the invention?

The mixtures according to the invention are
non-flammable and evapbrate quickly. They can therefore
be used, in full safety, in high-speed laser printers.

The following examples illustrate the invention

25 without limiting it.
EXAMPIE 1

150 g of a mixture containing, by weight, 89%
30 of F365 mfc, 3.5% of methanol, 7% of methylene chloride
" and 0.5% of nitromethane (stabilizer) were introduced
into an ultrasonic cleaning vessel.
: After the system had been refluxed for one
hour, an aliquot of the vapour phase was sampled.

35 Analysis of this, by gas chromatography (see table



. have silicone derivatives on . the surface or to deposit derivatives of
this type on these parts, for exanple by soaki ng these parts in a
"solution of silicone in a 20 m xture according to the invention.

The m xtures according to the invention are non-flammabl e and evaporate
qui ckly. They can therefore be used, in full safety, in high-speed | aser
printers. The followi ng exanplas- illustrate the invention 25
without limting it. ' EXAMPLE 1 150 g of a

m xthulre conthfli nbggowby ﬁn%gé%,twf otHe QompdE3.tuba, o8. tlie ahixEiranad 5% OL
met hyl ene chl ori de . 5% 0 itr t hane (stabilizer) . were_ introduce
into an uItrasoHPEtBFggﬁiﬂﬁc %ﬁé{anéngig% 1t gsAf€§$lfh§g§y§?éﬂFhad been
refluxed for on@apolieupha&e. al i quot of the vapour phase was sanpled. 35
Anal ysis of this, by gas chromatography (see table

-4- bel ow), showed that the conposition of the mxture is virtual ly
unchanged and ghat it is stabili . Vapour
Conposition (% by wei ght) omﬁb ition by w )

F365 mfc |CHCI, Methanol CH,NO,

Initial mixture 89 7 : 3.5 0.5
Sampled fraction | 88.8 6.9 4 0.3
10 EXAMPLE 2

Five test circuits (IPC-B-25 standardized
model)} were coated with colophane—based flux (flux RS8F
from the company ALPHAMETAL) and stoved at 220°C for 30

15 seconds.

These circuits were cleaned using the quasi-
azeotropic mixture in Example 1, in a small ultrasound
machine for 3 minutes by immersion and 3 minutes in
vapour phase.

20 The cleaning was evaluat;d according to the IPC
2.3.26 standardized procedure with the aid of a precision
conductimeter. The value obtained, 2.2 pg/cm: eq. NacCl,
is less than the professionally tolerated ion impurity
threshold (2.5 pg/cm* eq. NaCl).

25
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*F365 nfc CHerr]d[err] Met hanol CH, NJ err] Initial m xture 89
7 3.5 0.5 Sanpl ed fraction 88.8 6.9 4

0.3 10 EXAMPLE 2 Five test circuits (IPC B-25
st andar di zed nodel ) were coated w th col ophane-base

fromthe conpany ALPHAMETAL) and stoved at _220[err]C f 5 seconds.
These circuits were cl eaned using the quasi - azeotr#@ﬁ'_ ' ﬂﬂlm"m
3O and 3

Exanple 1, in a small ultrasound machi neLAxMds 3 m nu
mnutes in  vapour phase. 20 The cleani ng was eval uate
according to the IPC 2.3.26 standardi zed procedure with the aid of a

pr eci si on conductineter.1JTu3Qﬁﬂgyaagab@kaﬁﬂc_ﬁﬁgkﬁgg(aﬁﬁyyﬂsﬁﬁﬁl ,
S d (2.5

Lot e e B eS8 ekl 8 LT T et T
1.  Quasi- azeosrp@htafivdrstteery)r ifsoRgl by 15 peiEdior WdMyA%ro 95 parts
of 1.1,1,3,3- SCIE)fg}'fcsé,uoa{n%%tr%gxe’l ];:E)OTolp;ersj'SoP%ett%lagolrfEt hylene

2. A mixture according to claim 1, consisting
essentially of from 75 to 95% by weight of the
pentafluorobutane, from 1 to 15% by weight of methylene

10 chloride and from 1 to 10% by weight of methanol.

3. A mixture according to claim 2 consisting
substantially solely of the components recited therein.

4. A mixture according to any of Claims 1 to
3, containing from 85 to 90% of 1,1,1,3,3-

15 pentafluorobutane, from 5 to 10% of methylene chloride
and from 2 to 5% of methanol.

5. A mixture according to any preceding
Claim, furthermore comprising at least one stabilizer.

6. A mixture according to Claim 5, in which

20 the proportion of stabilizer is fer 0.01 to 5% relative
to the total weight of the mixture.

1. Treatment of solid surfaces which
comprises applying thereto a mixture according to any
preceding claim.

25 8. A treatment according to claim 7, which
comprises defluxing a printed circuit board and/or
degreasing a mechanical part by applying thereto a
mixture according to any of claims 1 to 6.

9. Drying or dewetting of solid surfaces

30 which comprises applying thereto a mixture according to

any of claims 1 to 6.

35



~chforide, and from1 to 10 parts of methanol . 2. A mxture
Jaccording to claim1, consisting essentially of from75 to 95% by wei ght
of the pent af | uor obut ane, from1 to 15% by wei ght of nethyl ene 10
chloride and from1l to 10% by wei ght of nethanol . 3. A

m xture according to claim2 consisting substantially solely of the
conponents recited therein. 4. A mxture according to any of
Claims 1 to 3, containing from85 to 9094 of 1,1,1,3,3- 15

pent af | uorobutane, from5 to 10% of net hyl ene chl oride and from2 to 5%
of nmet hanol . 5. A mxture according to any preceding Cl aim
furthernore conprising at | east one st alABSTRACT . 6. A mxture
according to Claimb5, in which 20 the proportion of stabilizer is fromO0.01
to 5%relative to the total weight of the m xture. 7.
Treatnment of solid surfaces QUASTRAZEORRPPIC EMIXTURE/ IE2GEDhONEt 0 a m xture
according to any, precedi ng. claim 25 8. A treatnent according
to clain17,5mhich'1'¥(§n§7P AEHPPEQPHGAQEpr¥$ﬁ%§$§§qwgﬁquﬁB§rﬁNEnd/or
degreasing a nmechani capeRaAkoRYFORPIHE NREATMERIOOE sofiXtsUmFASePr ding to

any of clains 1 to 6. 9. Drying or dewetting of solid surfaces
30 which conprises applying thereto a m xture according to any of clains
1to 6. 35 In order to replace 1,1,2rtrichloro—1,2,2-

trifluoroethane and 1,1—dichloro—l—fluoroethane-in

10 compositions for treating solid surfaces (in particulér
defluxing), the invention proposes the use of a quasi-
azeotropic mixture containing, by weight, from 75 to 95%
of 1,1,1,3,3-pentafluorobutane, from 1 to 15% of
methylene chloride and from 1 to 10% of methanol.
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