EP 0 347 924 Bl Description TECHNI CAL FIELD 5 The present invention
relates to novel' use of hal ogenated hydrocarbon sol vents. BACKGROUND ART
1,1,2-Trichloro-1,2,2-trifluoroetharkP QB&284Bfter referred to sinply as
R113) is non-flammable, non- 10 explosive and stable with Iow toxicity and
as such, is wWdely used as a cleaning agent for a flux enployed in the
assenbl i ng ﬁ‘ﬁ‘ﬂ'ﬁ’gé"of el ectronic parts or precision machine parts or for

cutting oil ﬁg;%@ss@wc' eani ng agent for clothings such as fur coats or

suits. Furt ; _ wi del y used for renoving deposited water after the
washing tyeat ngat, Wt fyeffinGbiatdd 1o nbvdiiisd oﬂaiégén@&@ﬁ&rﬁ%(ms%&h&e parts,

el ectronic parts or preclsion machine parts. e ot her hand, a rinsing
agent~such ggckéhGINPAREt hyl ene is used to renove a resist- is renoving
agent depositedom a wafer. 1,1,1-Trichloroethane is used as a cl eani ng

agent to renmoveardimbbi1 RR1FRe0she IRtdidaRél Blrdd RCEMHIPRs MU is RBk-lifnnble, non-
decorati v@ RrIdsive aid sbletwitf Idwbdidity Shdtd @ath/VE Widelly SHROE clednitg labé for a flux employed in
1, 1, 1- tri chlgRrLsibiigeorocassist b ddic pdRy/ 6 figdisiRd nachiSpais of 0r Eutg joilss Pedsad didhing f
a printed ciagentifol cibthiagsisuoti asifus costscop BalisCEuBtherCRT16 Us Widelya Gsibd i@ tréipdving @epokitedwatbe
or per chl or atdrhiyd wasbing Seairsent] wittowaterentriliquich rydtdl @isplays device phrtse pleavonitiiparty or precision
treat nent. 2Gchine paris.SPn the othr hand, a/dnsing wgenireuch tag tricRdrd@hitiens ideed td BN 4 @sist-
dest r oy o2omenaving agest dopesitechenehwates. 1. WhTrichioroethang isrusést dsracpisagitgagentdo wiopye a buffing
cancer. On tapest derlesited [on mpcision ielal panie of Heqorafiveenarts pfter echuifing frgatment thereof. Further,
per chl or oet Ry itdsirblopatiane is used for developing:gIasit imithe preRaefion i BrntedgciybrRardor a
pol | uti on oﬁerﬂtFR!‘é'l"g’F SR 3nd tresthylens, ghiqride jog perehiprmefhilgna i ussdhfonfomaving,ibe sesist affer
b ALunr¥y - o oo s, 4535t B28 rd Bk R B il SHRC S
par tjieuarfy . "32CHI : : L r P%o

eerit pec e A g St e e R o R
from obj ect SiR-Tal eéﬁ g{ﬁp ih irﬁyé‘e.% Mot 8? st 5?8?5, el"EC¥PYE Y o b1 o

DL e T P A IbYko) 1 WeatiR! © i cpnblind” S el Slhcblly & 38422,
descri be z%hga:gﬁggﬂ%ﬁénb.ofd ntidAssAREED ﬁgﬁqf Sotial ésrht Solverft dr‘?enifving oil, grease and
chl or0-2, 2, Qindront §Hiedls%hd WQUisHEhERAGE R0t Whtors, electrical controls, optical and precision instruments
1, 3-dichlorggl, 2, 2,3, 3-pentaf | uor opropanes. 30 ~EP-A-0 381 216 and

EP- A-0 382 09%4MR,881,035 QndQ8-A PG dcabiRd tPpbiafelén SNRloshalel Propas, SRt alia 1-
appl i cant r ghigb2,2{33,3b6maubeprbsansy and 1 SQIchIBB1 2;2|3i34RniEMBIepEpanésoNs  Of
“hydrochl asof | LER-GpBeP2BRAd EP-AKLIBL2 095 WiichhASnda@RputiieRe apdlicionsttyalie present applicant
hydr ogen- comdlsae wiasptregid @ fagdotrapicrliRe eonipositions oftigdrachlofofiadndpeapened., 1-

di f1 uor oet haneFudian bdasibeth described; ahay dpdrodeoconthintigechivrafigpravatiordesuchies rghloro-1,1-
substrat es @Resethacdcadibe alsesisasracsoMent fdr 416greasing endl GRéing salzptratdB(Restbrch DigclosuldaNo.
14623) . 35 146, Punei1876apage Np.dbstragifNot M829)r esent i nvention to sol ve the

probl ens %ent itbiaan objegt 6f e present inyptiando geiveihel eroblerpsamentjensd therginghove adde pgyide a
sol vent as &alegenaied hydiogarhag solyanbasasiybatityie fertag coaysntipasl gdventthe present

i nventi on pr oVing@®senhisvantion RB?V'dF%‘F‘?rRisec?F CFa&fFpqHCLor GCIE GRARHIGIR a2 epaning pgeat er r ed
enbodi ment s of PreferEediembediments pf i dnverdion gre indigatoqin the SUSRiNSt 5i ns.  The conpounds
used. n the w@r@g EAPPOUPASLIRY 1B e Lreseioyitionear g Pombres 4 e APVB LT ©BRABENGaresented by
represent'&d )’°rﬁ'5'a' the formula: [err] (I) whereina + b +c¢c =3, x +y + 2z =
3,a + x|[er r%,&ﬁy&géﬁkﬁ,&anqp[ err]la,b,c,x,y,z[err]3. 45 Specific

exanpl es of the conpdufid of the formula | are as follows: [ERR|

whereina + b+ ¢ =3, x+y+z=3,a+x21,b+y21,and0sa,b,c,xy,253.
45 Specific examples of the compound of the formula | are as follows:
CGCLF2CF2CHCI2(R224ca)
CC12FCF2CHCL F(R224cb)
CF3CF2CHC12(R225¢a)
GG F2CF> CHCL F{(R225¢h)
50 CC1F>CF2CH2C1(R234cc)
CHF2CF2CHC1F(R235¢ca)
CHaCF2CC12F(R243cc)
CHF2CF.CH>C1 (R244ca)
CH>C1CF2CH,C! (R252ca)
85 CHC12CF2CH3(R252¢ch)
CHsCF2CH2C1(R262ca)
CHF2CF>CC! 2 F(R225c¢c)
CHC1 FCF2CHC F(R234ca)



3 < EP 0 347 924 B1 [ ERR] The conpounds used in the present invention may
be used al one or’ in conbination as a mixture. They 25 are useful as various
cl eaning agents including a cl eani Eg Gs3F924Bdr dry cl eani ng, a degreasing
agent, a cleaning agent for renmoving a buffing agent, a flux cleaning agent
and a rinsi '_g F[agent Wen the conpounds used in the present invention are
enpl oyed f BHFLRREHERAR34Rnt | oned various purposes, it is preferred to

mcorporat%”z\?ﬁﬁ(ﬁ’g:@ﬁs P conpounds dependi ng upon the particul ar purposes.

For exanpl g2 ol vent such as a hydrocarbon, -an al cohol, a
rocar- 30 bon, an ester or an aronmatic corrpound
Pé; ﬁ)lcorporated to inprove the cleaning effects in the

ket one

a;surfa ,

use a%’a C or to inprove the effects in other uses. Such an

organi c so gﬂﬂ F&ﬁ corporated usually in an amount of fromO to 80%

by WEI ght , cﬁsze xo (ﬁz lr;a.(j)mo to 50% by weight, nore preferably from10 to
by wei 8Ricr.¢Ht1FR@sgemPOSI tion. The surfactant may be used usually in an

am)unt of EremdichpRriss¥by weight, preferably fromO0.1 to 5% by weight,

nmor e pref ecoirgr.CHBmRDeed)t 0 1% 35 by wei ght. The hydrocarbon is preferably

a |linear occngeicHCitgR22a6)at ed or unsat urated hydrocarbon having from1 to 15

car bon at oo6t.80E,CHELABA23da} y sel ected fromthe group constiting of

n- pent ane, CCROPpAOMCARB223b)hexane, i sohexane, 2-nethyl pent ane,

2, 2- di met hGCHGFANE(R248)di et hyl but ane, n- heptane, isoheptane, 3-nethyl hex-

ane, 2, 4- dCi@t=R7AGHEN4(R2%8¢a) n- oct ane, 2- net hyl hept ane, 3- net hyl hept ane,

4- et hyI hef¢hafECH2CUB2eR}t hy| hex- 40 ane, 2, 5-di net hyl hexane,

3, 3- di met hGPhERERHC1R3Rbhy | - 3- et hyl pent ane, 3- met hyl - 3- et hyl pent ane,

2, 3.3~ F‘h f ﬁf%{ﬁ@w’) 3,4-trimethyl pentane, 2,2, 3-trinethyl pentane,

i sooct ane, ’dg 2F(§ °3-trimethyl hexane, decane, dodecane, 1-pentene,

2- pent ene, & &2 )c ene 1 nonene 1- decene, cycl opent ane, nethyl -

cycl opent aFi L2

oot h
bi cycl OQ exan %:ef /%s used'in ven jon %zavg use%tat}% SHS L dréfaon%g a mixtyre. They

arryl ene %n rgg(fl aqling m&d %c?;ea i ga% R\ﬂa?d q:fég n abéi%
Bnt dw%ntﬂﬁ GreCd, Xd %F'm% dbw&ﬂﬁdnﬁ‘on% vébee 1 C

cyclohexane

sat ur at ed PI déébsﬁlfs%éfén%&' t@h&%ﬂe v%\ﬁé Bifer b ding 6ol 18 parkicUE® petptided. S
usual Iy sel e¢beskahpio) bh loRRnie boNeht oNsd §wdﬂﬁar9$n, &e&:&aﬁa ketdhb N EHRrinatdd HyERERH

al cohol s | 5P B BMér ctl 45 CdiéMatic Borkpsind, 0Pk GORRIant, MEE bbukbfbora’té‘d Rhimbrové 6 Riskying

al cohol , t eretts iy lusengd ® BiBaningREMdnY br BliErHW@! the Sidéts iotydr usdsC SktAlan organic solvent

1- et hyl - 1- pappeainaiporatbd idallyin ad afotintdt @bm 0ite BQSE by Weigh |ptafenably, frotnelr ib 5058 by whight,

al cohol , 3mometphajdrabB frdo010 0 40% Y] weighte iaptantopriposiion.Othe Isurfattaftewayrbe | used usually in an

2- met hyl - lament difroh 0 td 106 b weight- peferalein todm 0.2 1ee¥% i whighdrnera pteferablyliom-0.2 tant®l |
2- hept am®| by ®ighept anol , 1-octanol, 2-octanol, 2-ethyl-1-hexanol, 1-nonanol,
3,5, 5-trinet Ape hyprdsarkenie Pfefeﬁblv@élo%etl cyclm-saiq@t?é Qnwisaturated) hydleasarhes haV'BQ fram 1 to

al cohol , piopaagyaoms| ang i lsuallyctelogied fpm d'l'ﬂ)gmupc‘}ﬁ@?tt‘wgeﬁfam%"*a“iJs°P°"‘a"°' n-hexane,

=

‘met hyl cycl EelexaapA-methyinsatansy |2@ W@R"&%F:""@emlpﬁwec PiARe-isgheptans, 3-methyihex-
4- methyl cy é’leoﬁé'ﬂ'aﬁtﬁ‘Y'Pe aé?r ° mathylheptang fane, 4-methylheptane, 22-d|methylhex-
2 6o et o iy r%g%qt Feiviepin. e Cmm
hept adecyl gc‘sne, ﬁo ecar’|e, -pen ene, -pgntene ~hexane, 1 ene. P §onbne %l @éce e, cyc opent ‘6

al cohol . 4cyclopentane, cyclohexane, methylcyclohexane, ethylcyclohexane, bicyclohexane, cyclohexene, a-pinene,

dipentene, decalin, tetralin, amylene and amyinaphthalene. More preferred are n-pentane, n-hexane,
45 cyclohexane and n-heptane.

The alcohol is preferably an aliphatic or cyclic saturated or unsaturated alcohol having from 1 to 17
carbon atorns and is usually selected from the group consisting of methanol, ethanol, n-propyl alcohol,
isopropy! alcohol, n-butyl alcohol, sec-butyl aclohol, isobutyl alcohol, tert-butyl aclohol, pentyl alcohol, sec-
amyl alcohol, 1-ethyl-1-propanol, 2-methyl-1-butanol, isopentyl alcohol, tert-pentyl alcohol, 3-methyl-2-

50 butanol, neopentyl alcohol, 1-hexanol, 2-methyl-1-pentanol, 4-methyl-2-pentanol, 2-ethyi-1-butanol, 1-hep-
tanol, 2-heptanol, 3-heptanol, 1-octanol, 2-octanol, 2-ethyl-1-hexanol, 1-nonanol, 3,5,5-trimethyl-1-hexanol, 1-
decanol, 1-undecanol, 1-dodecanol, allyl aicohol, propargyl alcohol, benzyl alcohol, cyclohexanol, 1-
methylcyclohexanol, 2-methylcyclohexanol, 3-methylcyclohexanol, 4-methylcyclohexanol, a-terpineol, ab-
ietinol, 2,6-dimethyi-4-heptanol, trimethyl nonylalcohol, tetradecyl alcohol and heptadecyl alcohol. More

s5 preferred are methanol, ethanol and isopropyl alcohol.



EP0347924B1 The ketone is preferably represented by one of the fornul as

[ ERR] whereiin each of R R and R' is a saturated or unsaturated

hydr ocarbon group having from1l to 9ERQI¥DA28BONs and is usually selected
fromthe group consi sting of acetone, nethyl ethyl ketone, 2-pentanone, 3-
10 pent anone, hexanone, met hyl -n-butyl ketone, nethyl butyl ketone,

2- hept anone, 4T'}?é‘B'P%m6H'@fe'aBﬁV|’%°&§Eﬁt‘iﬁlbylPé??fﬁ'(‘-?f°’§\':‘(9?oni trile, acetone, nesityl
oxi de, phorone, nethyl-n-anyl ketone, ethyl butyl ketone, nethyl hexyl

ket one, cycl ohexanone, nethyl cycl ohexanone, i sophorone, nedlone
di acet one_al cohol, acetop [@none and fenchone. r‘NbT‘EIpref e;lr‘ e acetone
and gethyf ethyl ReQ@mR', @h| RTCOrR brCOnRft o @R | A

satuarted or unsaturated chlorinated hydrocarbon having 1 15 or 2 car bon

atoms and | SWhHI%HaJa&Vof%(a lRegr{dqg |§ Egﬁﬂnja@@ or%n%ﬁﬂatﬁ@ﬁ@l’o%ﬁrb r&fp h'aﬁﬁd‘ﬁ/dn?pﬁ) 9 carbon
chloride, cafidiaMnk & §sasip|sObdsiromlthd LS BAnSisiAg o 2daRne, lne% oA ke¥in@ S3-pedidRone, 3-
1, 1, 1-tri phl Qp@dhél a0 Rxandnel méthintietyl re&dast.haﬁwbut;n kétodo, heﬁtﬁfoﬁ@%bﬂﬁrﬁﬁé [ansaButy!
1,1, 2, 2- t et 1aehd, Qi Beotond Hsiy Blidd] SdloRe Afdthylin-akmyflketdb, QEHESUY kBB, methyl hexyl
1, 2- dl chl or agfohy lcpdidhexahdnb ChibtaVicyEIbHRYAnEWE isadhdrohe; 2{4efthrdbion Biidene alcdral, @cetophe-
preferred armene@incione Mobd weforebd arelacdtorb-adntl methylethgiaelosene, trichl or oet hyl ene
and t et rachl or et dnigtireted hydt@carbon is/Aefdribly & satiaaeX anbsafuctedhlolingtad ihydjocadenbavihg i

dry cl eanisngr 2eariop uatonssuarfdais tugweily seipaiddu tionm ghengrmoup cowsisting cd tmethyleng clileride.nearbon
and anphot ertétachieridé.a t.1-dickigroethepe, hb2-dinfidrepfhane. 1.1.1-ichiqueetifars: alol.3rtrichidrestharsd 1% 16dn
the group cdﬁ@P'ﬂQqu"Qsﬂ %ﬂ-@mdpfotmm pehleehjargsthang, 111 ishipeethdene o herdigiMerpethylene,

al cohol sul ftéghleroethylpns HMH@"Gt Mere peeferied t ase "&t"MB?WENQV'd?e’t {ririghieroethaps, |
et her phospﬂﬁﬁh@’“‘ﬁy'ﬂlﬂ”% whiipplayienes| kyl et her sul fate, ol yox et hyl ene
al kyl_phensfl et é c'eS'P'Fga?QS'Féﬁ" |dﬂf "é‘i?l“f‘% H%ﬂ%s sugfactants §7 !
a pol yoxyet Q gfeﬁx Iya | t gro onsnstmgc%
pol yoxyet hy!? %araﬁl %) f& | er’ su te, a pol;;ox-
p0| yoxyet hyl E ha a-o fm :uslz:nate étﬁ?i I su c| a . g l eﬁgyaoxy 'e %?(!g‘ g,tl'uehegr
fatty aci '8 Eb?)p&realk Iy midb , @
pol yoxyet ylsg cme pély Fa '&N er r& é?n-
Sodi um dodedyiet m?yeﬁt o tah bﬂ ik

preferred arz%n@smﬁf b0 G rea halWodi m%tn & MoR &a&mw&a ¥ &pamdslydryu %the.ea

sodi um sul f glofoxySRndRUHQARE YRR SRS sédili QRABdyBerBRb SulfdhaS ARY a Alghe? BROhoSRELKHM
30 sulfatg. shi.aromati c conpound is preferably a benzene derivative or a

napht hal ene deTHevadmatie caribundSis Pphaketeblyya IScakené dartvative @Na hiphthglbUgbricalvSand is igalgf
‘benzene, tolseletted frony tt@rgoup ebisistiigedt Demene, itcheps, cppreh ethylissnzane, dsaptopyibenzdne, nitathye
sec- but yl berteesas, sbe-buttiteyitdoe naatintbenzdng, Silsopropytiehzeneg, estyegne sdny aligfbenzesa suifonic acid,
al kyl benzenephsnsl, froeasitylenac nabhthgénen teitralinmbetylbanzanec p-cyregnbit baelobexgibenzerer aérityibenzens,
but yl benz®nelipepiyibgnazenee dodegritienrens yiphemilz e1tresol.pnaregd lanch xanel, Mg preferred are an alkyl-
di pent yl benzwengene silfenicacidpathphone. bi phenyl, o-cresol, mcresol and xyl enol .
More preferred are an al kyl - benzene sulfonic acid and phenol. 40 45 50 55
5

\_\Ji
40

50

55



EP O 347 924 Bl The ester is preferably represented by one of the follow ng
formulas: R2 [ERR] 25 wherein each of [err] and [err] is H OHor a
saturated or unsaturated hydrocarb@p @gs4ng24iBvi ng from1 to 19 carbon
atonms. Specifically, it is selected fromthe group consisting of nethyl
formate, ethyl formate, propyl formate, butyl formate, isobutyl fornmate,
pent yl f or natTse 9*?1%"['9(187?@’3@\9{9&1939"*9?!@“9'?9 %&@Mwngfgmw acetate, isopropyl
acetate, butyl acetate, isobutyl acetate, sec-butyl acetate, pentyl
acetate, isopentyl acetate, 3- hoxybutyl acetate, sec-hexyl acetate,

2- et hyl butyI acetate, 2-ethyl hex f acet ate, cycl ohexyl 30 acetate, benzyl
acet at e, ® met hyl g {Dgl()cma;\f;b & e -RL0PEO0tRe, , but yl -propi onate, isopentyl
propi\oﬁate nmet hyl butyrate, ethyl butyrate, butyl butyrate, isopentyl
butyrate, isobutyl isobutyrate, @RRByl 2-hydroxy-2-nethyl- propionate, butyl
stearate, nethyl benzoate, ethyl benzoate, propyl benzoate, butyl benzoate,
isopenty,h benzoate, benzyl benzoate, ethyl abiet enzyl abi et at e,

bi s- 2- et hyl hexyl adi pate, y-butyrol actone, dieth I oxla 5 lg f)utyl

oxal ate, dipentgl, -0xaCHOR , d‘thWﬂ)Onﬂao-n&Ba Roti COLTR: ) @iret hyl

mal eat e, di butyl 35| mal eate, dibutyl tertarate, tr| butyI citrate, dibutyl
sebacat e, bis-2-ethfbhexyl cebacate, dinethyl phthal ate, diethyl phthalate,
di butyl #hthal ate, bis-2-ethyl hexyl phthal ate and di octyl phthalate. More
preferred are nethyl age ate. and hyk‘ﬁﬁ' ate. A chlorofluorinated

hydr ocar bon ot her t compou formula | may be incorporated to
t he conpound useg e presemt E}Eygm RPn. Wien a G00Ry or
pseudoazeot r opy >8|2$ with a orrpp5|t|on 40 anlat m@b t he conbi nation of
t he \com#Bund use% ingthig present iRye@0®Rswi th ot ound, it is
preferred to use t*h em under an azeotropic or pseudoazeotropic condltlon SO
that there will be nQ0W@4rd ation in the conposition when used by recycling,
or no substanti al change fromthe conventlonal technique will be required.

v o Ko e cth of Cke ' 168 €3l B Sl WG Bl
var i ous “adyf J.v g gﬁ% '&gexeac%%%ﬁ J'"P I fo ate
stain I enmoyy h p utyl n Q(Qm l‘% af'anéthy?
stabi i zer o A5 c%ﬁ{e’ bu‘{ﬁ‘éée%'tbs |s£t§ﬁ®?§ce b@t&l%c@t&%ﬁ\b%céﬁ@%oﬁéﬁiyl
the cl eani Q&ta?é)%ﬂﬁet oWbu  YoofaloCS4RLHBEN addRYe, lé%th?lm{n%&ﬁie 3-8 e Rbtate, cyclohexyl
Ni t 1 0al kgNGeotate BeRsyIRsState, HBHHYE SrofiEnata IRV bbpiond@! bubjl BroBibie) isBbnTishhdidn¥S Smétiyl
stabi || zer sutjFay, iyl biAgai DB biwra) BsbohtR Bu%%tdi%ﬁlﬁt@ﬂ%bﬂ@;rﬂﬂ%ﬂiyl 2-hj¥oxg-paRthying
agent for plpiok® Uil stekated rkbtfyl béhgoaky @), beRfoatd, blopyl benzeaes)i b Bttt idopentyne
case of t heerzbatsberizg bagots, cthyl ablefite; Beiiay iabielate, Hixet-dttyihgxyh giipate, y-batyreiactsniaydiethyl
further be oxaate)rdibotyh beathte, Aipeittyicoxalbteadiotng makdnkite,ddimethy)i majealdy distbgpiumbleate, dibutyl
oper at i an, welegipi diglyl sypinatei Wibytyl hatei dibytyl Salpeate, dats-2:etinihezyh icelgcates tdirmethyt phétmiaten g
or any ot hdethgopithelatei dibty! pirtbelniadbisrérgthyieoxy rpbtheigte cind iieetl phtthalate. Metewefamred are
stabi | i ze tiethylracetap png &gmtateit is preferred to enploy a nitroal kane such
as ni t r omet hahehlorgiuqringled hudrasarean gifier tham e samroundhef the fermula; | dnay i djcorppratad tosthe
propyt egg 6951;%&;%“1 y'136‘2 imthe reé?l‘é "UZG“% V“’L\‘S;’S azpotnpy, 9f P %?ﬁ?ﬁ%&gﬁ’“s‘s with a c°mP:s'ltt'°|’s‘
gf Ihg? | Og| y llfe Fd to%s;th: (ﬁ@&f eofggg sbg%zgg{ gplc iflg;l%taﬂ sgnB g:'e W bz noQ?ngatlc;ln in
di met hoxy 'ﬁ% sfpn yhep "a? ReXTG: ‘Hdﬁé oL Fheaged e %f°"i"?"8‘?ﬂ"b‘°?5‘6‘ﬂ"%‘3 B°o
% by wei ght', Y combi nalk i@, Mahg b1 BE&FERIeriod Wa 'chitlln Wirbls AGnIE S8k 5
in furt ht?r arqg{a@ f eW 5 fto geég%mcf i %&%@ g%ﬁt a flame retardant, a water and oil repellant or a

stabilizer. As the stabilizer, various types which are commonly used for the cleaning agent for dry cleaning,
may be employed, including nitroalkanes, epoxides, amines or phenols.
Various cleaning additives or stabilizers may be incorporated also to the degreasing agent, the cleaning
agent for the removal of a buffing agent, or a flux cleaning agent. In the case of the cleaning agent for
50 removing a buffing agent, water may further be incorporated. As the cleaning method, wiping by manual
operation, dipping, spraying, shaking, supersonic cleaning, steam cleaning or any other conventional
method may be employed.
When it is necessary to stabilize the rinsing agent it is preferred to employ a nitroatkane such as
nitromethane, nitrosthane or nitropropane, or a cyclic ether such as propylene oxide, 1,2-butylene oxide,
55 2,3-butylene oxide, epichlorohydrin, styrene oxide, butyl glycidyl ether, phenyl glycidyl ether, glycidol, 1,4-
dioxane, 1,3,5-trioxane, 1,3-dioxolan, dimethoxymethane or 1,2-dimethoxyethane, in an amount of from
0.001 {0 5.0 % by weight, in combination.
Now, the present invention will be described in further detail with reference to Examples.

mc

6



EP 0347924 Bl EXAWPLES 1-1 to 1-7 C.eaning tests for cleaning power were
conducted by using the dry cleaning agents as identified in Table 1. A
soiled cloth (5 x 5 cm of wool havi EBocG4rieeaB3oi | fixed by a Yukagaku
Kyokai nethod was put 5 into a Scrub-O neter cleaning nmachi ne and washed at
[err] for 25 m nutes, whereupon the cleaning effects were neasured by an
ELREPHO phoﬂ@@*@%ﬁ??é“rb?lectron meter. The results are shown |n Table 1.
Table 1 10

a
: ||e ning ﬁTﬂ ed by usmz the ry ce rgng en s as identified m
d eaning ef f ea%g ;i:l? i w? wooeish aving ¢ Y'arbon soil fixed by a Yukagaku Kyokai methof I;f
~Q-ME ]

[err] Exarrpl in cru ¥ cl g\ nd washed at 25°C for 25 minutes, wher pon
Exanp| e !% E$ otoelectric reflection meter. The results are s
Exanpte 1 ano

Exanpl e 1 5 R225ca( 75)/per chl or oet hyl enefgg) [er r]
Exanple 1-6 R225ca(75)/acet one( 25) [err]

EX&ITp' e 1 7 R2 566{;15}}31 ctHt-dotdecytberzene—stt-onrrat C\ 7S ) ey 20
The val ue in the [bEsRNg reoresent%y%[eaﬂ'l‘f‘%ﬂ?r“ﬁl on_ (9% by | vEipaging piects’
Eval uati on St andgr @samphbi-1 |[Fsda(100) Stain satisfactorily renmged. 0
St ai n substanti al|l Exéid 14 41012956&(‘;00)’ enmoved. A Stain §light@y rengined.
X St ai n subgt &rdnpid 1-3 | rREAS0a(TE)h-heBiBneBANVPLES 2-1 to 217 C @ning fests
of cutting oi | wdr Exaeplecut | RE2GpaEiGthanplehe degr easi ng ageth s a¥Dl dentf fi ed
in Table 2. A tegt Epdmpiect-§ 1&532&'5@5?5)31@0”“9%@"%) of SUS-30¢ wa s @i pped| i n
spindle oil, and ft lrampdh e R2eral7hlacelengBlasi ng agent for % m m@ Then,
the test piece wds Erxamalant-6ytR225ad5)spdiue dodeeylgnzepgawiianste@Bl ¢ oi | @5 rerﬂar ni ng

on the surface of t_ﬂ%f%‘de@ETthgma%ﬁ‘e?(y@ﬁe%h§ﬂaﬂob&ﬂ@\Y@|by&§|gd)_ The resul ts pre

showg /i n Fabl e 2. Fabte—2—Exanmpte—ho- PegreasTmg—agent

Degreasing effects Exanple 2-1 R225ca (100) [err]
Exanpl e 2- 2E 25 100) [err] Exanple 2-3
R225ca(75)/ n—ﬁ@%&é@% [err] Exanple 2-4

satisfactorily removed. [err] 45 Exanpl e 2-5

al jsiacion (o] EX l 2 6
nr;&lkygr&sfct |f£eﬁ{?4d anpl e

R225ca( 75%! et hanol ( ﬂ
Exanple 2-7 R225ca( 75) / et hyl

R225ca(75)7 acgfone(
R225ca(75)/trigchl org

acetate (25) x @ngha,Ig,@,y@g,Mg in the bracket () represents a
proportion (% by vver ght). 50 Eval uation Standards: [err]

Sat i sf act gy | EXAMPESS e.a&egi—,- 55 0 Substantially satisfactorily
degr eased.

Cleaning tests of cutting oil were conducted by using the degreasing agents as identified in Table 2.
A test piece (25 mm x 30 mm x 2 mm) of SUS-304 was dipped in spindle oil, and then dipped in the
degreasing agent for 5§ minutes. Then, the test piece was taken out, and the state of the spindle oil
35 remaining on the surface of the test piece was visually evaluated. The resulis are shown in Table 2.

Table 2

N . Example No. Degreasing agent Degreasing effects

Example 2-1 R225¢a (100)

Example 2-2 | R225cb (100)

Example 2-3 | R225ca(75)/n-heptane(25)
Example 2-4 | R225c¢a(75)/ethanol(25)

45 Example 2-5 | R225ca(75)/acetone(25)
Example 2-6 | R225ca(75)richlorosthylene(25)
Example 2-7 | R225ca(75)/ethyl acetate (25)

The value in the bracket ( ) represents a proportion (% by weight).

00000060

50

Evaluation Standards:

O Satisfactorily degreased.

O Substantially satisfactorily degreased.
A - Oil slightly remained.

X Oil substantially remained.

65



A - QI slightly remained. X . Gl substantially remained. 7 EP O
347 924 Bl EXAMPLES 3-1 to 3-7 Tests for renoving a buffing agent were
conducted by using the cleani ng agdiR @340924rBhovi ng a buffing agent as.
identified in Fi gure 3 5 A wist watch frame was polished with a
buf fing agentwg , manufactured by Soken Kogyo K K.) and then

i mrersed i P4 E§I3e13fﬂf’ g agent for renoving a buffi ng agent and a

t h t f t ak
ST pecy el 5 R b 55 e ey i L o &f@mgv?n;;m@%
bl e, 3. !
in Ta Eﬂ{ rist watch frame .was polished th a buffing a t(G ? ufa eI ygm)%né\b
m&tbed” iff Y él&%n&‘ olf %aﬁgf H 1 av was 3| plle

Cl eaning a
R225¢CH ( 10&reto for 3 minutes. Then, it was taken out and o Fd or he removal of the buff' ing ag

R225cb ( 10Qg shown in Table 3. anmple

R225ca( 75) / n- hexane( 25) [err] Exanple 3 4
R225ca( 4p) / et hanol ( 25) Faigd Exanple 3-5
R225ca( 75) / acet one( 25) [err] Exanple 3-6

R225ca(75)/1, 1, FFt7TT UrULndne et 20— - le 3-7
o aneal v} ] ot hyil oeos PR BB |- Cleainglagyl for Aiaving 2 g agegt | oss ;"

1,1,1 -trichl or det hané:a(nﬁleey R225@ (T80 val ue in the brhck® (
represents a prS port i Bampledly weilght R22586(1®Yal uati on St andar is: Qf erfr]
Buf f.i ng agent sdtisf aBeopiPP r endvedR223caS)n-Bxane5)  Buf f i ng| ag@ht
substantially sati sf a@@@P'PW rentvedg;%@qg;ﬂhaﬂol(%)Buf fi ng agept Qi aht |y

remai ned. X Buff‘?’ﬁ@pag_'ént subst MPLESO4-1| to 4-6
35 - Flux cledning PEEPE3Fere qondfedsead?sKi - irtsich °€t"ﬁée(?q)ux | € g agents
as i\dent?fied ir TablB‘a@P‘"Mme ( TaRzRocpfEYeY! 20088989 hanuf abt uBkd foy

Kabushi ki Kai sha Emfaﬂveﬁaarsﬂkmro) was-ricnlabaickneiot)he entire| sud ace of a
printed circuit S ad_ra gred 1N mereqgtric
furnace at [err] evage(m the | aneE(H%nresen@%Jw;};rﬂo}\@gx‘weg:ﬁ | | f1 ux

cl eani ngg agent for one mnute. The degree of the 40 renoval of the fI ux is

ll( i

shown in Table 4. Table 4 Exanple No. - ~~° - Fluxcl eani ng agents
.d eani ng eEyaiustiop Stendards: Exanpl e 4-1 R225ca (100)
[err] Exanpl &4 2 R225ch (100) [err]
Buffing agent satisfactorily removed.
0 O Buffing agent substantially satisfactorily removed.
A Buffing agent sflightly remained.
X Buffing agent substantially remained.

EXAMPLES 4-1 to 4-6
% Flux cleaning tests were conducted by using the flux cleaning agents as identified in Table 4.

A flux (Tamura F-Al-4®, manufactured by Kabushiki Kaisha Tamura Seisakusho) was coated on the
entire surface of a printed circuit board (a copper-clad laminate) and baked in an electric furnace at 200°C
for 2 minutes. Then, the board was immersed in the flux cleaning agent for one minute. The degree of the
N © removal of the flux is shown in Table 4.

Table 4

Example No. Flux cleaning agents Cleaning effects

Example 4-1 R225ca (100)

Example 4-2 R225¢cb (100)

Example 4-3 R225ca(75)/n-heptans(25)
Example 4-4 R225ca(75)/methanol(25)
Example 4-5 R225ca(75)/acetone(25)
Example 4-6 R225ca(76)/trichloroethylene(25)

50

000000

The value in the bracket () represents a proportion (% by weight).

8 Evaluation Standards:

O Flux satisfactorily removed.
O Flux substantially satisfactorily removed.

8



Exarpl e 4- 3 R225ca( 75) / n- hept ane( 25) | [err] Exanple 4-4
R225ca(75)/ net hanol (25) =+ - * ° [err] 50 : Exanpl e 4-5
R225ca( 75) / acet one( 25) ER @847 928@hpl e 4-6

R225ca(75)/trichl oroet hyl ene(25) [err] The value in the bracket ()
represents a proportion (% by weight). Evaluation Standards: [err]

Fl ux satisfacfori | {Ur &igptlyapmairgd. Fl ux substantially satisfactorily
renoved. 8 XEP 0%&"73‘9’2‘3""8'? rpragined. Flux slightly remained. X Fl ux
substantial ly .remained. Clains 5 1. Use of a conpound of [err] or [err] as
a cl eani n%; a%aé . 2. The use according to Claim1, wherein the cleaning
agent is tor, d ' | I m1, whereih the
cl eagri’ng age1'nt ﬁglésoq% g‘?‘mﬁg'?}’oﬂﬂl’ﬁ“gc thbl)cl;w ic#%%%éﬁ@?%@&ﬁgg %eg{ according to
gaimdl, WhGr e dobBokifg Rl dhin 30RBI o dédhind kgd (PP LBMngS. The use
according to Caim1, wherein the cleaning agent is for degreasing. 15 6. .
The use agCQl diHdtisé Becbriig 18 Claim WWHeRInthd dinifg KRR i$1Gr RBEVIHg d Bufih@hgeht. NSI Ng. 7.
The use according to Claim1, wherein the conpound of [err] or [err] is
used toget har wietuse idcoringtolGleirl @, WiteRin thediaghihg aifentasfooliug alBaningsol vent sel ect ed
fromthe group consisting of a 20 hydr ocar bon, an al cohol, a ketone, a
chl ori nat ed shyTeasaadooding &rClabs tl ewhereinrtheaaiaaniad agentdoiepdagmesingand from 0 to 10 %
by wei ghtisof a surfactant. Patentansprache 25 1. Verwendung ei ner

Ver bi ndung WonTheRaTR2aHIay @ @aie 1. whetelniRrsaniy el isfordnsing-gungsmittel . 2.

Ver wendung nach Anspruch 1, wobei das Reinigungsmttel zumtrockenen

Rei ni gen vorlgeB®eH#n apegrdinggo Olaim \Wewrerainthe £emPORprS ofr Gfe G2 EHClp 9p EC1Fefefg CHCIF is used
Rei hi gungsni t t @gether wittiam 8th8h% By oveiohitfiap crgpnie sqivert seigeiedoian, thg @roup consigting ojja
Ver wendurf§ nac dﬂ&%’fﬂnu a'i:’_w'mﬁ gipney 8 Shipgioptad JYARFEReT: @R PSPy AN EATTHSAPRYY Ghd
FluBmittel n vofb¥EHare Pyysiohsefa sufacgnt \ondung nach Anspruch 1, wobei das
Rei ni gungsmptafsgla gmhléntfetten vorgesehen ist. 6. Verwendung nach Anspruch
1, wobei das Rerni'gungsmttel zum Spd en vorgesehen ist. 7. Verwendung nach

ASPrUCh o 1900honfh oE! Ritihof BRLCFACHY dioREiat, clicHef dediidunosfiiBRMmen 40

mt O bis 80 Gew. i nes organ schen Lesungsmttels, ausgew aus der
Gruppe, bestehgtbnahy nkH UnSHASISFE0aE dab ReiniGingstieh P {itkene® REIGEBN!EigERnenSdtNEM
chl ori erten Kohl enwasserstoff, einem Ester, einer aromati schen Verbi ndung,

und O bis 1@ GasMwendifig@laételnsgrGdhSs, debeV Bds\WRimdBAgsMittsiCkur Entfernung von Poliermittel vorgesehen
30 ist. '

4. Verwendung nach Anspruch 1, wobei das Reinigungsmittel zur Entfernung von FluBmitteln vorgesehen
ist. :

85 8. Verwendung nach Anspruch 1, wobei das Reinigungsmittel zum Entfetten vorgesehen ist.
6. Verwendung nach Anspruch 1, wobei das Reinigungsmittel zum Sptien vorgesehen ist.
Lo 7. Verwendung nach Anspruch 1, wobei die Verbindung CFsCF2CHCIl2 oder CCIF2CF2CHCIF zusammen
40 mit 0 bis 80 Gew.-% sines organischen L&sungsmittels, ausgew#hit aus der Gruppe, bestshend aus
Kohlenwasserstoff, einem Alkohol, einem Keton, einem chlorierten Kohlenwasserstoff, sinem Ester,
einer aromatischen Verbindung, und 0 bis 10 Gew.- % eines Tensids verwendet wird.
Revendications
- 1. Utilisation du composé CFaCF2CHCl> ou CCIF2CF2CHCIF comme agent nettoyant.

2. Utilisation selon la revendication 1, dans laquelle I'agent netioyant est destiné au nettoyage & sec.

so 3. Utilisation selon la revendication 1, dans laquelle I'agent nettoyant est destiné & enlever un agent de
polissage.

4. Utilisation selon la revendication 1, dans laquelle I'agent nettoyant est destiné au nettoyage d'un
fondant.
55
5. Utilisation selon la revendication 1, dans laquelle I'agent netioyant est destiné au dégraissage.

6. Utilisation selon la revendication 1, dans laquelle I'agent nettoyant est destiné au ringage.

9



—_—
Revendl cations 46 1. Uilisation du conpose CF3CF2CHCI 2 ou CCl Cl F

comme agent nettoyant. 2. Utilisation selon |a revendication 1n£ﬁmﬁﬂ”"””"””m
| aquel I e | ' agent nettoyant est desgpifpazp2adit oyage a sec. SO R il
Utilisation selon |a revendication 1, dans |laquelle |I'agent nettoyant est
destind A enlever un agent de polissage. 4. Uilisation selon |a

revendi catién 1, Fixalkghiivrgmeindde | ' agent nettoyant est destind au nettoyage

d' un fondan¥. 55 Figx susiapfalygremginedse| on | a revendi cation 1, dans |aquelle

| " agent nettozant est destind au degraissage. 6. Uilisation selon |a

revendiscatq'%'ﬁ 1, dans laquelle |'agent nettoyant est destind au ringage.

F | i ght | | : tantiall I ned.
Graims 5 1 U Pt g E 07 ertqrgr o s SebREbeelh 1 gent . 2. The

' ' 0. i ng. LS. d I I ng.
107 5 ol e KPR b QR Shed B8 PR TR tehieg ) O T Tor

r em)v! ng @ bﬂ;efdsgg:cgrgﬁgio Clé}m 1Tnﬁe,réi'§ﬁe @Q&%%E}g istiG rQﬁ&*n@anuﬂiW%eﬁﬂ._ n the

cl eaning agent 1s for Tlux cleaning. 5. e use according to alm1,
wherein the %Q@@h&&aﬁgmmﬁma.mrrei.dﬁ_saeaﬁgraggm &ForGiux dbfhingse according to
Claim1, wherein the cleaning agent is for rinsing. 7. The use according to
Claim 1, shermiuse bdtording BOCIAIAC, Wherdieihé bleding[agért |s forsdetr@sihgt oget her with from
0 to 80s% by wei ght of an organic solvent selected fromthe group

consi st i n@- oTheais@ Bccording koyGlaim d awiteret) the nleaningGigerit js far riksibgdne, a chl ori nat ed
hydr ocar bon, an ester, an aromatic conpound, and fromO to 10 % by wei ght
of a surf dct Ehet use Ragoedingatn Liairh i 1c hergif; thelcompoyngea G2 EHEGke or VEIFFMGHAIN is/ ured
CF3CF2CHCI 2 tegpther with) frrCpICBICerbyayeighiel af Qoamigseivent selectetl fromoihg,greye epsisingtef 2
Anspruch 1, Rdiwerbengan pleghal g katgagriat ahierinasashivdioprRaen@hotiei #1 gematic rofedafaand
ist. 3. VervEIMiRiRg0valnweight gtaRiedant,\ohei das Rei ni gungsniffel zur
Enffernung von Poliermttel vorgesehen 30 Ist. 4. Verwendung nach
Anspruch ,ateﬂgﬂiﬂ s Rei ni gungsmttel zur Entfernung von FluBmtteln

h R 5.\ dll_.a&lll ' . .
\égir %iezﬁzﬁgg rr: \?efméﬁnggnﬁ rﬁ'"ﬁrn\?%m\gﬁc{ag#%\%or 8228 ﬁg% %fr’%ﬁ& '%%@E?%# ﬂ%?\"bg U Ans pr uch
1, bei d ™ L8l , S rdh . "
Aspruch . erenhgHaa b, R I8 e R ERE ot obon negql BRI, 10

mt O bis s80vdapaianny b RRpRErd R WoB& RBNR&ISIMBETE LirRnferniig VO REIBMiteR Wstgddston
G uppe,zg bestighend aus Kohrenwasserst of f, elnem Al kohol, ei nem Keton, einem

chl ori erten Kohl enwasserstoff, einem Ester,
4. Verwendung nach Anspruch 1, wobei das Reinigungsmittel zur Entfernung von FluBmitteln vorgesehen
ist. .

35 5. Verwendung nach Anspruch 1, wobei das Reinigungsmittél zum Entfetten vorgesehen ist.
6. Verwendung nach Anspruch 1, wobei das Reinigungsmittel zum Spllen vorgesshen ist.
7. Verwendung nach Anspruch 1, wobei die Verbindung CF3CF2CHCI> oder CCIF2CF>CHCIF zusammen
40 mit 0 bis 80 Gew.-% eines organischen L&sungsmittels, ausgewdhlt aus der Gruppe, bestehend aus
Kohlenwasserstoff, einem Alkohol, ‘einem Keton, einem chiorierten Kohlenwasserstoff, einem Ester,
einer aromatischen Verbindung, und 0 bis 10 Gew.- % eines Tensids verwendet wird.
Revendications
1. Utilisation du composé CFsCF2CHCL: ou CCIF2 CF2CHCIF comme agent nettoyant.

2. Utilisation selon la revendication 1, dans laquelle I'agent nettoyant est destiné au nettoyage 2 sec.

so 3. Utilisation selon la revendication 1, dans faquelle I'agent netioyant est destiné & enlever un agent de
polissage.

4. Utilisation selon la revendication 1, dans laquelle I'agent nettoyant est destiné au nettoyage d'un
- fondant. '

55
5. Utilisation selon la revendication 1, dans laquelle I"agent nettoyant est destiné au dégraissage.

6. Utilisation selon la revendication 1, dans laguelle I'agent nettoyant est destiné au ringage.
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ST

ei ner aromati schen Ver bi ndung, und 0 bis 10 Gew.- % ei nes . Tensi ds verwendet ~
wi rd. Revendicafions 45 1. Uili'sation du conpos6 CF3CF2CHﬂlmﬂml, "l

CCl F2CF2CHCI F conmre agent nett oyanEP 0347924 Bisati on sel on uuulm"”
1, dans laquelle |I'agent nettoyant est destine au nettoyage a Sect

Ut|||sat|on selon |l a revendlcatlon 1, dans laquelle I ﬁRent netto ant est
destine A 7enpﬁ'\§§t°“ lﬁﬂ°"a éﬂ‘ten‘tf@t' -jdaes;| °"°4'9 °PJ[“P‘fst§ LhrGFa @%P‘bﬁcﬁp 2CHCIF est

d Ht' i P|88 ’1 e PR eholelens R @rouee
i ondant s ;Et e ‘tft‘a Rt

agent _nett8 aﬂt |ssage 6. Utlllsatlon selon | a
rev dléatlon 1, dans Iaquelle I agent nettoyant est destine au rincage. 9
C M S 7. Uilisation selon |a revendication 1, dans laquelle le
conposd CF3CF2CHCI 2 ou CCI F2CF2CHCI F est utilis6 ainsi qu avec de 0 a 80 %
en poids d' un sol vant organi que choisi dans | e groupe constitu6 d' un
hydr ocagbure, d'un alcool, d' une c6tone, d' un hydrocarbure chlor6, d'un
ester, d'un conpos4 aronati- que, et de 0 a 10 % en poids d' un tensioactif.
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