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AGENT, CLEANI NG METHOD AND CLEANI NG APPARATUS TECHNI pyember resent
invention relates to a cleaning agent, a rinsing agent, a cleaning nethod,
a soil separating nmethod and a cl eani ng apparatus, which are 5 suitably
used for cleaning all kinds of contam ngants such as working oil, grease and
wax used in processing precision nmachine parts, optical machine parts and
the like, flux used in soldering ebestri®rioMnd el ectronic parts, liquid
crystals and the |like. 10 BACKGROUND ART \Wen processing precision nmachi ne
parts, opticalChENINGE AGEND, alkEANMENG i KETHORr AWDSCKERNINGT ARBRARAMG SOI
such as cutting oil, pressing oil, drawing oil, hot-treating oil, rust
preventing oil, lubricating 15 oil and the like, grease, wax and the |ike
are used. It is necessary to renpve contam nati on caused by themat the
final stage, and the renoval has been generally carried out using a
solvent. As a joining process for electronic circui 20 try, soldering has
been the nosﬂéﬁﬁﬂﬁQﬁh)Fﬁﬁﬁﬁied out. It is usual that a netal surface to be
soldered is previously treated with flux containing rosin as a min
conponent for the purpoSe dIr$ERVi HY YL oXi BRLBRSEnEC 2301 RBVERBer 2004 2
surface to be soldered,,cleanggg sai d surface, prevenéinglreT Xi dation

'S

t hereof and i3 Bvi fy 11 T8 RISt i hd” ?%&k&%y@eEQO_ @ettng process,
i of & SolREom St et FRF o (oLt PbTs (NPT ok bn ThacButitrate
surface, and ANGrsaly of unplyiog. 2, el Lot spl der Lbergl pir ands agpr ocess

conpri sing supplying a paste obtaine y m XTI ng powders o Ux and sol der
to a spot to sql - | |.ome ' t..0g. r

sol deri ng, itsl?‘ll%sh (r%ggg{soggquyg%oodlglu’f %%%%Ig;}?éevﬁ%\geu% eaﬁ(uéﬁ?(geélsggés whi ch
causes metal GIIQSIN At 4RS %falﬁocrét It Of a1 NS IREAONpa HHls CRRAYERE out

cl eaning and renoval thereof, 15 a solvent such as

1,1, 2-trichl qieel, 12 Ridddianpeddiane-herei sedf # £Fa T efed retedor 851 EFCL13)
and a m xture of CFCl1l13 and an al cohol has been used from a vi ewpoi nt of
many char act @fairgtsi, Cc Ifieatiy s el Asarmbnedd anmebi ity, low toxicity and
superior dissolution property. 20 However, there had been noted an
environmental pollution problemof the earth, including ozonosphere
destruction, due to CFCl1l13, and in Japan, the production thereof had been
whol |y aBél i SREHEGROUNDe 2&Td of 1995. As a substitute for CFCL13, there have
been 25 proposed hydro-chl oro-fluorocarbons such as a m xture of
3,3-dichloro-1,1,1, 2, 2¥hen Mosersspmgpaedmgion machine parts,
1,3dichloro-1,1, 2,2, 3- pent af | uor opropane (hereinafter referred to as
HCFC225) and©Pricdilc RRGPENE: Pafdrodtithande Bk NovERDUD06P S (Mer ei naf t er
referred to as HCFC141h). wever, in Japan, it is intended to inhibit the
use thereof BYT503§ RécaF¥e o Sa J4HHIY odptfet T e St ructF o Hf lity. 5

Further in recent ars, there have been proposed non-fl bl e fluorine
sol vent s, su8ﬁ§ashﬁ$a?~6?ﬁt&6lrgo8 or{éls?ﬁné?req‘})r%’fscﬁé}g (e ?lguuﬁjbc%%lWC),
hydr o- f | y@r oet her rei,nafter_referr Q FE), .and the like, which are
cgrrpl et eIH?/) f?jgég ?lggnlgglﬁi Iliqt%f/e’t grfgsféugg%zaélﬁdzségheezleﬂ%es IPQUCLH%C%, and whi ch
are completehy fLeqoatschlof e ALOmR JONRNAN . dDEs e AAlUeTS @, i nf eri or
in dissolution a%iﬁity becduse of the absence 5? chl orine at&ﬁs, SO t hat

these sol vengs @MetE§H§§|%%%g%§n%%h e SR AR 12 Hi LAV AGRIMa1 1y
Accordingly, JP-A 15 10-36894 and JP-A 10-192797 discl ose a techni‘que,

accordi ng tocubireBgcbaaniuRanigs aCakniveeitout with a cl eani ng agent obtained
by adding a high boiling solvent to HFC or HFE, and thereafter HFC or HFE
is used as a rinsing agenk. 230 nHoweyebcedsnE heilfedunerild @ik quicpose use
of a high boiling solvent for the cleaning agent, there remain problens
such thag0t herdr ysngdpraper hysobeanmather imals tt @ dnes rad 1dan exh rdeierdeases. and
soil accunul ating in the cleaning agent increase, thereby causing re

It is usual that a metal surface to be soldered is

previously treated with flux contaihing rosin as a main

component for the purpose of removing any oxide on the



25 adhesion of soil on the surface of a material to | eaned. refore,
in order to inprove such cleaning nethods, JP-A 20005®688V€v§g%3§?ﬁa
process, according to which there is provided a rinsing tank in which HFC
30 Novenber 2004 4 or HFE having | ow soil dissolution ability and superi or
drying property are placed, so that the_high boiling conponent having
superior dissolution property is rinsed and at the sane tine, a rinsing
liquid in the 5 rinsin gank [ s used to separate.soi| accunulating.n the
cl eani ng ageri T 1TRVET, O NEOTFREFRG Fraaa Pnothe PRASARG  &AR P8 Tsed,
and therefore, SOl t] k] Ly terihorates, so that
i o S IEP RN R P b EPERETRYY MR S

the soil cannot” be sépara €scri bed above,

so far proposo S4BT A ered IR on R Rk s 28R oo EsE LA Used a a
cl eani ng agens; such dhaludyels i Ysede£97 c6heant ity eBiwyl b be prohibi ted

to be 15 used in the future because of the pro ozonosphere
destructi an, fbavend fisofiuacsamil asingibn thetel eaRkRELFIGRaRN be
separated in a continuous manner, the separating eff|C|ency of soil in the

cl eani ng agenitng edras kelhly steteid ofah eerabecauseathe 204r kRsireg flriegui d i n
the rinsing tank is used up. DI SCLOSURE OF | NVENTI ON An object of the
present invertupyl ting & preaMi¢l® o Ldennthgragent anddaaprbnsssg agent, which
can exhi bit high cleaning power to all kinds of soil 25 conparable to
HCFC225, whi leompmiasintd rpmet einoratpant of olct eénedgbpropeihy pewdgriso
re-adhesion of soil on the surface of a material to be cl eaned, and
preventing <30 Noverdigt SO0 oxidatpoh detkeei sphdebadat fohéowede of
cleaning at a high tenperature or vapor-cleaning, and which contain a high
boi | i ng 3 véit NeRGing | oWt BOXi%dsed RETeN | aohddringy ARdifio fear of
ozonosphere destruction and 5 superior in its cleaning property, and al so
provi de a cl 8&HSTF At &Y, SWE i 1 elepar BRTNGE nk fob &hdr 85 FfE8ni ng
apparatus, which.,are suitable for the foregoing cleaning.agent or/and the
f or egoi ng' 11 HEING SGURCS FHRE P SSUioS IRl RRSeEiolT bi0d OF eani ng 10
agent, a rinih@%l%%ﬂ@ﬁf a cleaning nethod, a soil separating nmethod and a
cl eani ng apparatus, respectively, to acconplish the above-nenti oned object.
Wth respect to the cl eani : : e iye Les to

P 9 d&gfnﬁ%%{bt Lgf %ﬁ%# ! %érﬁ&ééi’ ﬁ%ﬁgb?,

find a low flammuability cleani'ng aé@ g advantage o

evapor at ien goRrbnlhitng£ff et and Wdﬂobxs&li, $li 550l VE{ @8rcethane

characteristics of a conponent (b),” it has been found that when (al) a

chl ori ne- f r eqhilrdahiaFe«GOHA JH G GHRAYNEBNA N0a g VARRL x Phessyfe of not

| ess than 1.33 x 103 Pa at 20C, 20 and (b) a conponent having a vapor
pressure of kessithamd a33 Nddhd1Paad e weehtade 4i$iewmssintrem each
other in evaporation rate, are used in conbination, cleaning power against
cont am nat i omaagn che riamyreaniect iwi thecitturded rsusntad cahaf batresb 51icg, of no 25
flash point peculiar to the conponent (al). Further, it has been found that
when (a2) at lbwasbxdae tyompousdideaviory & seaplort jpresstrepeofy not | ess t han

| .33 x 103 Pa at 20C, which is selected fromthe group consisting of 30
Novenber 22004oFegksohsher ek disghéserestadres] aamd dnydrovardobasl or a

conbi nation of (bl) glycol ether nonoal kyl ethers and (b2) glycol ether

di al kyl et heP8ligtigadrirebdemiofatinen eas Wi ghierclclEdT Mz @t B Ean be
obtained and all 5 kinds of soil can _be cleaned._ Furthernore, it has been

found that gP§EGFUEERers, dyieydd EiHer raddtthtids FaRE My driRERBYXYI i ¢ aci d
posel bi 111y SESPI BERE cata Be PBFEY Anaiy AMBUreIBH te COMMIerE (a2) 10
component (b} 2P ¢ hESgPy SR SCRAEe ST A () 7% RATH avi ol ot
"nni bi 1135 63h0BeSEe BPRe R SRR R B os BN Rl R 1 MR e

i nvent or hasogxgggsbyghxc BQQL%QIEQ EL%%ﬁ%éffﬁﬂfgbé?ﬁﬁﬁﬁﬁiﬁ?QﬂﬁﬁuperiOr

rinsing property’ taking advantage’ of characteristic rying

property pecéﬁj:ﬁioi‘e—tlt‘?,99?9‘(38?%5&%%@10%%:?&@1éome1%isrﬁﬂlﬂgxi on ability

20 peculiar to the conponen a result, 1t has been found that the
conponent (alrandefiheocaapanenb26h) ae@n 1he usedhligreactr sReddtiane
conposition ratio, thereby preventing the re-adhesion of soil on the
surface of a material to be cleaned, and as a result, 25 the rinsing
property can be remarkably inproved. Further, the inventor has extensively
studied to find a cleaning nethod, a soil-separating nmethod and a cl eani ng
apparatus, which are suitable for the clean 30 Novenber 2004




ing agent in accordance with the present invention resul ere has
been found a cleaning nethod exhibiting a high cleanéﬁd$@Y gfgzghgording

to which rinsing and/or vapor-cleaning is carried out with use 5 of the

cl eani ng agent in accordance with the present invention, the vapor
generated by heating said cleaning agent and its condensate or the rinsing
agent in accordance with the present i Bventi on. Further t aki ng advant age

of the cleani met in accord ce wt pre i nvention, there
have been fodﬁgrngP%gﬁrnﬁegﬁﬁé E%Q§§%§§£9 ?W%ﬂﬁﬁ'ct%anrng

W t hout use y rinsin en nd cilitatin uid ntrol, and
anot her cl eaﬁaﬁsnapﬁgr étsugn %191 % J‘t’ﬁ’ lcﬁ at qﬁ%gtk?%ln‘?( of B ch i S

sui table for ci.si 5 ¢l ea 50 h| e eaning is
Fequired.  FuftRgr PEFECRES Sedn Yot LAY A *teaén%sxtéﬁa%%lntﬁ. 0 the

cl eani ng tankyand.g condensate obtained by condensing vapor of the cleaning
agent in a water séparation tank can be transferred to a soi | -separating 20

tank, andscontacted theg@ih oy tﬁ §Ch @t RRSar 4, haneiie sepas aldayg and
removi ng soil dissolved in the cleaning agent in the sorl-separatrng t ank,

and ther eaftpr_»orabeebl ﬁehdfﬁe%ebflreormht&ﬁ@ lsdisvdrftd)r gty 0ad he cl eani ng
tank, and as a result, the soil in the cleaning agent 25 can be efficiently

separ at ed lnhgdeenttﬂu@u&awaner (hHea@waTtey trdfas heentd anditdipt any soil
finely dispersed in the liquid returning to the cleaning tank can be

separ at ed w hgdaosépavabeahetis| t(@keredme fa® ra re f3d Mayv erdhers 2E) &nesult, a
hi gher soil-separating effect can be obtai ned. Thereby, the present

i nventi on hathbeéhkebt ahnet. aFkacomp lettled vl Siress focim afbiliet prigsent 5
invention provides a cleaning agent having no flash point, which conprises
(al) a chPortaeseresonpaphene destaiugitigne ompoumd ivdyiake acqrraplcﬁt@kbssure
of not less than 1.33 x 103 Pa at 20C, and (b) a conponent having a vapor
pressure of F888 PRafhioB3ng PEYMSa aflopereri0 thes o me Waidet afe t he

pr esent |nvent|on rovi des the cleanin ent according to the 1st aspect
of the preseh®Ifhy ﬁtFBndlﬁﬁPcHtFGPtﬁ?glégﬂtgﬁﬁ§UF§2P th%ﬁﬁﬁsgﬂﬁ?conpound

having a va ssure of not Ies than. 1.33 x.103 Pa_at ichis
sel ect?ed frg?ﬁ%lg f‘ﬂlél@?oa CBBnsP8t i Hﬁt fFhgseoRoLy et (?ﬁ’e e\g{p FS5nd

hydr ocar bons, _The, 3rd aspect o resent invention p vrdes nsi ng
agent havrng n%n?F3§ﬁ BBgﬁtasmﬁ|8ﬁeégﬁF§|ﬁgePﬁr) é@ %n&%s‘ﬁ%zgg 9g by
mass of 20, gh e e UQRKI t 0 g a vapor
pressureﬁof %gtﬁﬁggg ?%& 95 é 2H- ?ggegg gt %agg%%%§lgﬁ¥% ‘by mass to

20. 0o by ms§c@$r@1ﬁﬁ”§9n\?}ﬂ§_cﬂa?fttggn@n\ﬁaﬁgr BRI &.@f /185 4 han 1.33 x103

Pa at 20C. 25 The 4th aspect of the présent invention provides the rinsing

agent haV'nch@aﬂiﬁéhaQQhﬁtoE%ﬁQﬁ@HngytQdﬁ@ 8¢g3ad nagpedoiafinigne present

i nvention, which further contains 0.1 to 8 by mass of (a2) at 30
Novenber 200§oﬁvéleestoon5ccefrpegﬂd havi ngeae\aamerr PIFes e @iFaf iot | ess than
1.33 x 103 Pa at 20C, which is selected fromthe group consisting of

al cohol s, ketomesasestetssand Bydnacarbons. 5 The 5th aspect of the present
i nvention provides the cleaning agent having no flash point or the rinsing
agent ha®®ng no fl ash Povatreaccesidcagbbbhanyvend iohst peopstset ms4t lvfaspect s
of the present invention, wherein the conponent (al) is a conpound 10

sel ected fromkeghybopeifhigusebbanyl ferhéhe méehpingeeleddroitdeFst yl et her
and a mxture thereof. The 6th aspect of the present invention provides the
cl eani ng ageﬁ%m%eW|R@P¢%ﬁm$a§%cbo€h@toﬁhe drying property of a

material to be cleaned decreases and soil accumulating
in the cleaning agent increase, thereby causing re-

25 adhesion of soil on the surface of a material to be
cleaned. Therefore, in order to improve such cleaning
methods, JP-A 2000-8096 proposes a process, according

to which there is provided a rinsing tank in which HFC



the rinsing agent having no flash point according to an é t he 1st
to 5th. aspects of the present invention, wherein the3@i”36ﬁ3§€F%g 4is at

| east one conpound sel ected fromthe group consisting of organic conpounds
havi ng an et her bond and/or an ester bond. The 7th aspect of the present

i nvention 20 provides the cleaning agegt having no flash point or the
rinsing agent having no flash point according to any one of the 1st to 6th
aspects of t sent.inventign, rei he_c nt %QBri s at

| east one co%%oﬁ%% E% 8¢ ego%rgﬁ?%ng§ﬁgggﬁké§ﬁs%g?ﬁﬁgybf&g%Eﬁﬁycdfﬁgthers,
gl ycol ether t y X r.hoxyli i sters. . aspect of
t he present ?ﬁgg%?i%ﬁoéggﬁydgggtﬁéggﬁgén¥ﬁg%gg§n?h%a§? g.ﬁ%hgfggﬂ poi nt or
S0 November Z0fdodfntheatinsi 80p2eent RAKLAguRaCH BsBoRalgt jaccording to

any one of the 1st to 7th aSpects he present ention, wherein the

conponent (b}; o8R! i S8§ 8t LgaSkapRe+sRBPOUNG ;seliagt edhhiamithhe g oup
consisting of 5 conpounds represented by the following formulas (1), (2),

(3) and (9),r syl tinR1i 8- Gs£dCHE kepEHaOH 60l1) abcBAhunherieign iRl is an
al kyl, al kenyl or cycloal kyl group having 1 to 6 carbon atons, R2, R3 and

R are each e hylsogeng osgentet hybweteup, taadrinssngnlighegerinoftn@ or 1,
R~-R8I I RRO- ( C( CH2 ) nCHO) 2-R6 ( 2 ) | RO wherein RS is an alkyl,
al kenyl or cycheoahgytagkoip hawdpgahdt ohéredvben ahenspiR-, R8 and RI are
each 15 hydrogen or a nmethyl group, R6 is an al kyl; al kenyl or cycl oal kyl
group havi ngs®avabicarbdonl atgvnsemandahliysdanerabegeesof sO ¢halt, tRel R12 0
I 1 1l RIO-(C(CHZ)NnCHO M C-CH3 (3) | R13 30 Novenber 2004 11 wherein Rl
is an al kyl ,5&l kepgtnot kycsempkyregrvuphhbiphgeffieienedrbon atons, R11,
R~" and R13 aré each hydrogen or a nethyl group, nis an integer of 0 or |,
and mist@n integer off3 €8sarilpd &hPYeHgERCHOE- ERIZLLRY SIKREFASIin R19 is
an al kyl, al kenyl or cycloal kyl group having 1 to_ 6 carbon ahogf. The 9th
aspect of tHeE-eRent thiaveht?dhrgr 89FaEs2PRetRPeahPARIAgeRERRS 5§ no fl ash
poi nt or the.rinsing agent havi o, flash_pqi ccording to 10 any one of
the 1st toiﬁﬁfsﬁﬁﬁéﬁ%ggfa?h% i?@EEhFULﬁvaﬁt?Eﬁ?lahg?Eangﬂg conponent (b)
conprises a i i f ). at_|I u e ed.from gl ycol
et her nonoaﬁ%%giéﬁénéwgﬁdu%%é)a%talggg%ngﬁg %ggggu%gcgekgggegvfﬁonlglyco

ether dial kylr ey Seo 15 Thgn 104 I 2sRechi o1 HhepPERSENELNKENLEON
15 used in the future because of the problem of
ozonosphere destruction, or even if soil accumulating
in the cleaning agent can be separated in a continuous
manner, the separating efficiency of soil in the
cleaning agent remarkably deteriorates, because the

20 rinsing liquid in the rinsing tank is used up.

DISCLOSURE OF INVENTION
An object of the present invention is to
provide a cleaning agent and a rinsing agent, which can
exhibit high cleaning power to all kinds of soil
25 comparable to HCFC225, while preventing deterioration
of cleaning property owing to re-adhesion of soil on

the surface of a material to be cleaned, and preventing




provi des the cleaning agent having no flash point or3bni r|n %Oﬁgent
havi ng no flash point according to the 9th aspect of venti on,
wherein the conbinati on conprises at | east one conpound selected 20 from
hydrophilic glycol ether nonoal kyl ethers as the conponent (bl) and at

| east one conpound sel ected from hydrophobi c gl ycol ether dial kyl ethers as
the component (b2 ) . The 11th aspect &f the present i nvention 25 provides
the cleaning agent having no flash point _ or nber, 2004_12 t he
rinsing agen?x dRF R nBeFPASRTRSIAD ALcdPdi ﬁglm(eoq & %Pld%q)e%‘i df the

pr esent |nve wher ein_t he_conbi nati.on cgﬁgrlse |.east one. conpound

selected fro ngSﬁHSBFEu§Fy85IV@Pﬁércﬁﬁﬁﬁﬁ | %t e l%ﬁ;??? & ofponent
bl d at t |
G el kyl et heP L8RP nE: BOS S t BSF R d oo AR, forf Pl et
| f 10 th
et ng. agenby %g‘g?néHﬁoﬁPleggh@po?ﬂt%Q%E@%@%en%eg%ﬁdfgts o2 ot the
present '§Ve%'ﬁ%89i%¥m‘ff1e 'Esbgtlgahliggc%%ﬂe tg(t%]r)d and d he sempongnt  (b2)

are hydr ophi e 13th aspect o e pres I nvention 15 provides the

cl eani ng age@ieQﬁYh?QmQQhBBaSB BNt s@balrhe i HdihRUYHd havd ngamo flash
poi nt according to the 9th aspect of the present invention, wherein both

the conponeningbkppandttBe waARANGRt GchA)kadne rfsdiromwﬂdregzﬁﬁrqme 14t h
aspect of the present invention provides the cleaning agent having no flash
poi nt or thecr¢asing agent bayend naef [faskgoedinet rdecdrdy regydrt £ he 9t h
aspect of the present invention, wherein the conponent (bl) conprises at

| east one sel ected frofthd gSesehtoipvendons had matudiled-aratlentying anol ,

di propyl ene glycol nono-n-propyl ether and dipropyl ene gl ycol nonon- butyI
ether. The 18géntspacrinftinbeapensent cAgentingh meti@dwoverisarl 2004 13

provi des the cleaning agent having no_flash point or the rinsing agent
havi ng no fI%%mabeth@gaeééh@ﬁngn@oatﬁéegﬂhn@%@§@@n@¢uﬁheﬁﬂﬁﬁﬁﬁﬂ i nventi on,

wherein the conponent (b2) nprises at | east one selec ed fromw51_leh

di et hyl ene gT&%%%YdlE?h?FC@FﬁéFShdFE?h?PQW@'&?ﬁEﬂ°Qﬁ JRSH - etfrer™ and
dlpropylene coI e ther. The 16th _aspect of th sent nventi on
provi des t he %ﬁ nt) ég%t ﬁﬁéPhagnSgFP é:haﬁ‘o|antrec?|ll]‘tthéD eﬁg:l Sy la‘{;ent

h fla di f h f
the present §TUBHET oo GhRENST aPEnSF EBAPATACY, & An ikt A ant . "The L7th
aspect Oi?hh@aﬂr%?egévéﬂw\fgaé g gﬁogbgg shlis ol eamkng agent g o (1 ash

poi nt or erins avin oi nt accor e 16th

aspect of thgn@r%@{'lbf’vgeifL081sEB?uEQgHOEﬁ@traQ:@erﬁ%@rdss%?%t | east one
conpound sel ected Tromthe group consisting of phenol antioxidants, am ne

anti oxi dant sgoRPhOSERer Us) ant Loxhdaptenardustl itz tafhiedxi@ant & 20 The 18th
aspect of the present |nvent|on provi des the cl eani ng agent having no flash

poi nt or theckidsiNg-ageat fhavingerechtashipg dompeterdinag itng any one of
the 16th or 17th aspects of the present invention, wherein the conponent

(c) is a commmatipre25upé ar heaslessethanpaund selléttra 4t a®i®e group
consi sting of phenol antioxidants and am ne antioxidants, and at |east one
conpoun&el &ud etb f rantvheogentphevhsski ngpofr phresphgeus fadsisexi dant s and

than 1.33 x 10°® Pa at 20°C, which are different from

each other in evaporation rate, are used in combina-

tion, cleaning power against contamination can be

improved without detriment to characteristics of no

25 flash point peculiar to the component (al). Further,
it has been found that when (a2) at least one compound

having a vapor pressure of not less than 1.33 x 10° Pa

at 20°C, which is selected from the group consisting of



30 Novenber 2004 14 sul fur antioxidants. The 19th as of sent

i nvention provides the cleaning agent having no fIaSQE§%?ﬁ¥n%$P?§%£rinsing
agent having no flash point according to 5 any one of the 16th to 18th
aspects of the present invention, wherein the conponent (c) has a nelting
poi nt of not higher than 120C. The 20t$ aspect of the present invention
provi des the cl eaning agent having no Tlash point or 10 the rinsing agent

havi fl h i di f the 1 9t h f
the present 4RIt tin PRTLTE T LT RRre cBE a2 LS 481 ¢ PhvFol et absor ber
The 21st ashes 9l 48, p#}gsggaﬁg@&OQE&gﬂgﬁggfaggﬁyf clgapingnget hod

characterized by using t agen €' rinsing agent

accor di ng t o8y e die. 581402010 aspects QLodne, PLesenhalnventi on.

The 22nd aspect e present 1nvention provides a cleaning nethod
characterized oy CAH MG Qihe 4 194 NIr BOGY Ofa Y APOT 55E £BAEATaMEL B1USE Of

vapor of the cleaning agent and/or the rinsing agent according to any one

of the 1% 1920 haspact s dde-pissent |nyeniépropad/ of Rasopdensate of
said vapor. 25 The 23rd aspect of the present invention provides a cleaning

met hod char aeherd 2eth Oy IGRIFYidhotd, Cd B Noethéh &c&tg£assngnagent having
no flash point, which contains (a) a conponent having a vapor 30 Novenber
2004 15 pressudre afcartiodglsic tdamid le S xs ¥ Radad 20CG handofibynantonponent
havi ng a vapor pressure of |less than 1.33 x 103 Pa at 20C, and further
carryi ng out(bi neiveg aandd fffe atapof -cdre@m hginvg té peestbiliftyvapor of said
cleaning 5 agent or a condensate of said vapor. The 24th aspect of the
present invddiEistn prolitder ef ateanihey areeund chatketeenperedy ¢aztyi ng out
cleaning with (e) the cleaning agent according to any one of the 1st, 2nd
and 5t hlt0 20dedaspects omanrased pr ekl | FiveHieon, 1ankP s UPe®Rr carrying
out rinsing and/or vapor-cleaning with use of (f) vapor of_the cl eaning

)
agent or a doNdéhddrd sthadnitde dpponset 260h Hphe HYedk PrReEnt
i nvention provides the cleaning nmethod according .to any o of _15 the 21st
Lo 23rd aspEtt ST FHE Aokt Hhvbrits Gor o Wi o TP THDLE ek ho-2hdP 1
vapor-cleaning js carried qQqut with use of v of i nSi nt
accordi ng t&° ﬁy18n§QNPﬁﬂ§§%ﬁ%i At %ﬁuf‘fggﬁgg%bé%%Q§%§i£ﬁeﬂ%?g§§nt
i nvention OEi%nC%%%?@%ﬁ%%égiﬁgﬂd vapor. 20 The 26th aspect of the present
i nvention )

15 With respect to the rinsing agent, the
inventor has extensively studied to find a rinsing
agent having superior rinsing property taking advantage
of characteristics of high drying property peculiar to
the component (al) and high soil dissolution ability

20 peculiar to the component (b). As a result, it has
been found that the component (al) and the component
(b) can be used in each specific composition ratio,
thereby preventing the re-adhesion of scil on the
surface of a material to be cleaned, and as a result,

25 the rinsing property can be remarkably improved.

Further, the inventor has extensively studied
to find a cleaning method, a soil-separating method and

a cleaning apparatus, which are suitable for the clean-




provi des a cl eani ng net hod characterized by carryinggﬁaﬁgﬁ%ﬁggkaggxﬁth (e)

the cl eaning agent according to any one of the 1st, 20t h
aspects of the present invention, and thereafter carrying out rinsing 25
and/ or vapor-cleaning with use of a liquid selected fromthe conponent (a),
the rinsing agent according to the 3rd7aspect of the present invention, the
rinsing agent according to the 4th aspect of the present 30 Novenber 2004

16 invention.and ri;nsi t. a di t ofn & he
present inveﬁ poﬁggggpgg gpggggg%FFqﬁﬁgﬁhﬁﬁ%aE%ﬁ%%ﬁgégghggﬁggﬁg'vé%%r of
the [iquid. Ihﬁegaﬁke,a%aggte b st BR Y 638 IEatdh o i des a

soi | -separating nethod, aracterized by carrying out” cleaning with (e) the

cl eani ng agepknhage@idhNg he ANY-1QA8 %y Wig k!, 2N RNGPidb uh 2 h aspect s
of the present invention, contacting said cleaning agent” contam nated with

soil in a cleapknaglnbaBk Wabb ol earliinquii cendersptaitofwmapais©f said
cl eaning agent in a soil-separating tank, thereby separating soil dissolved

in said cbeapEnghagenkanafg bglrtniifg aldt® ddagidd WiteedHy grednt to the

cl eaning tank. 15 The 28th aspect of the present invention provides a

soi | - separ at ingenet bnd, tabavagber igeed ray- epadsi g ax iingguiad d hrloaghi reg

separation filter, which liquid is obtained by contacting a liquid

condensat e oégeapoandf iasckeadiengadgentrwittie tesdngarigeptagent 20

contam nated with contam nants in a cleaning tank, and thereafter returning

t he passed | &gapddencehwitheshenprieset Thee2dtilpras pddir tdfe t/hek eiexent

invention provides the soil-separating nmethod according to the 25 27th

aspect of thedppretede PAvERE GAcaRiatelmethvd Iing@cEonceacdd Wity the

soi |l -separating tank is passed through the separation filter, and

thereaftef rRfofRRE {BVERELEPeakfRigct &AFe Pest NOVErTh& BGFL S The 30th
resent invention provides.a cleaning.netha acterized in

t of th . h
?ﬁgfcthg clegﬂgﬁﬁaﬁﬁ§h88r§& 5r8Png P8e5ﬁ§q8ﬁg' gD & Cl%%ﬁﬁ“%spects

of the present invention_is_used in onbinati.on w_th .t oi | -separating
met hod accor%l%nagn oréﬂ§18ﬁeagﬁnghea§gt%aggligfﬁqggbgcpéqgﬁlfhe pr esent

e O AL Ak St nkhecpantel pietial Bouie autiea o
agent contai i 9g-{Ngi SQMPIARNT LRLnbeEOLR itiaR3ieNGor precision
15 cleaning, when a higher level of cleaning is required.
Further, it has been found that the c;eaning
agent in the cleaning tank and a condensate obtained by
condensing vapor of the cleaning agent in a water
separation tank can be transferred to a soil-separating
20 tank, and contacted therein with each other, thereby
separating and removing soil dissolved in the cleaning
agent in the soil-separating tank, and thereafter the
liquid freed from the soil is returned to the cleaning
tank, and as a result, the soil in the cleaning agent
25 can be efficiently separafed in a continuous manner.
Moreover, it has been found that any soil finely

dispersed in the liquid returning to the cleaning tank

can be separated with a separation filter, and as a




The 32nd aspect of the present invention provides a ni ng, e
characterized by carrying out pre-rinsing before ri n@ ‘(ﬁrﬁ'ﬁeﬁég&gf a

liquid 15 treated by the soil-separating method according to any one of the
27th to 29th aspects of the present invention as a pre-rinsing agent. The
33rd aspect of the present invention provides a cleaning nethod
characterized by carrying 20 out cl ean? ng wth a cl eani ng agent contai ni ng

t he conponent and .t he conponent (b successivel y_carryi ng out
b e-1 1o ng TR o ETTHE N aGeneoEbhE SR ROTENE. EatnBRent (5, and
thereafter c ing, out.rinsing or/and v r-cl in Lth or of the 25
pre-rinsing Ogggégnﬁneg%‘nt aTll?l'%%bsfheg%%n%o%%%ﬁg(b§vgﬁggogoﬁ%éng\ét%gl of said
vapor. The %3;&1% ct of the present invention provides a cleaning nmethod
characterized in that the 30 Novenmber 2004 18 cl eaning nethod or the
separating method accofding {0 any poe ggmégﬁ g%SEh%og%ggngspects of the
i tht eani

present invention is used in conbinatlon e c ning nmet hod accordi ng

to any one ofnddift BhStp iy 3L ASPRLLSi Ry 0fgéhe REGSRPt nbnyeRkhon. The 35th
aspect of the present ‘invention provides a cleaning apparatus conprising
(A) a cl eanigg dgnkyrhiadi Nebrdo Med & Noa IEChach 561 { N&-heaki Aguatiheast one
conponent constituting (e) a cleaning agent or/and 10 generating vapor

t her eof , ( B)combeapomg at@npduvdli ledw Megod - ¢4 eani pPgesSuear ofedoaulewst h the
vapor generated fromthe cleaning tank (A), (C) a water separation tank in
whi ch wat er titsarr dnmd& &k fliidnPa sondefsat endbt(ki) nad chyponrddn siavg riche
generated vapor, and (D) a nechanismfor 15 carrying out in the vapor zone
(B) shower - Mapsimgnsfs siee cohdersatzhatt | bwed * d &'t &g &t 286 Caat er
separation tank. The 36th aspect of the present invention provides a

cl eani nd Cappar at us corfi¥d ﬁnﬁg qPet Qleadmageroserpkinvenhieh a naterial to
be cleaned is cleaned with (e) a cleaning agent, (F) a heating tank having

a heating mEARIHCSH fdre GerfaEhRIRHora SO 11@ake R LoRpBRBRAEL or

conpound constituting said cleaning agent, (G vapor zone in ich
vapor - ¢l eaniofg H°¢ SFSSt dd"tveZStW%l' e}HeCk?/a%%‘?t e?%‘ﬁ%ﬁl@?oﬁ??ﬂe heat i ng
tank (F), (I—%tg wat er _separation,tank in wh‘ifch wat er é& rep vgd fromthe
condensat e &bt aifad Weccﬁ?&g%i% 1‘t“’hvelrg%rPera‘:'f]%%lr \/%ﬁ)%?, f?) r’r%Ehani sm for

carrying out, i vap 3 enpex 2004 (o] l=-r1Nnsi ng of
t he condensalteggalttﬁ%%\ﬁleg 'gc;’ S g@ :\Egt%g \%v%tgf g%ggéa??o%g%ggggmf,mgnd (J) a
mechani s f Ciqk atli Jt’ft? i A9€, t cleanipng tank (E)
and the hea??lr?ggtr%h% %:IIQ)% n? goﬁlhﬂg:spec[g'o?gét e pr'eshisnt J?nventi on
provides a ¢h@aBi-AGLARRAr atus conprising (0) a cleaning tank having a
mechani sm for heating at | east one conponent constituting (e) a cleaning
agent or/and generati nghevapA AN (e oMt ZODEehfiigvdi ch 10
vapor-cleaning is carried out with the vapor generated fromthe cl eaning
tank (0), (Rromideilen sepafiald erydrankadvinthirch Sdsh psinenosedctir om a
condensat e obtai ned by condensing the generated vapor, and (R) a rinsing
tank, in whcohtdipsri(Rli)n@0o.Decanyr imed souto W3 0% hey coasensitae 15 from whi ch
wat er has been renpved in the water separation tank. The 38th aspect of the
pr esent 20nvehi bohinpr-dviege § laocalieariory tappeirey ieommnprd diaigii®)a a cl eani ng
tank in which a material to be cleaned is cleaned wth 20 (eé a cleaning
agent, (T) HaBPp- pPresishget @ik poitn MsiscHhdD-Tidsind O sPearki é8 But with a
conponent (a) or_ a rinsing agent, (%} a heating tank having a heating
nechani sm f 8RdgéRer &t-ilffg brapes soft ot HE -npohés g HE ¢t TP INFHE ng agent ,
(V) a vapor_zone in which vapor 25 cleaning is carried qut with_the vapor
gener at ed f PBM-PHe2h¥3PPHg PEETRUES) O Tart® SEW e el et s"egg)ﬁa??oﬁtt ank in

whi ch water .i.s .renoved froma condensate obtai ned by condensing the

gener at ed V?ABOF.‘ 30 November 2004 20 The 39th aspect of the present

i nventi provi des a ¢l eani_ng _appar.at onmpr.i sing (; | eani ng tank

havi ng ggmechani smfo hﬁegttﬁn S%teclte§§ t%'r?e pcroens*p%%enlﬁ?vceglntg oﬁ} uting (e) a

cl eani ng ag [an ratl por. 1. f, v.gpor zone in which
vapor - cl ean?gévgéegagplge%%gﬁtl%\% tg%e}l)%e%\?éftﬁgg g%nefrl%t@ehq%forlg%ot he cl eani ng
tank (). (Ghc8-uaher c3eRALALIAN LA B RGN RIS S Tyiifiesh from a,

condensate ot by condensing the generated vapor, (K) .
soi | -separ afhpgnh10ut-aRk i BowRiaGR s 059l kuC ot Aianiig nilseaRi g BYenit i s




contacted with said conde dissolved in the cleaning rrying, out. kR the
vapor the condensate allowed to 15 tank, and (L) a né@l{‘%‘@ﬂp?ﬁéog?eani ng
agent in the soil-separating tank. nsate to separate the soil agent, (D) a
mechani sm for zone (B) shower-rinsing of stay in the water separation for
continuously transferring cleaning tank (A) to the The 40th aspect of the
present invention provides a cleaning gppar atus conprising (E) a cleaning
20 tank, in ich a material to,be.cleaned is clean wWi_t-h ) eani ng
agent | (F) ol HEAi FBET GHRPRAOENG2S L Rad NGohEc Ra b For T 2% vapor
of at |east C nent ~0r, C ojd- copsit it utd t i ent, (G
a vapor zone&P%nvwg?g% ga%%r-Pcal %?rii ng |’sq@glrdr}% (Laid% O’%l%@ce&é %fﬂgt@%por
gener at ed for%f%%ﬁecgﬁéihegn ag'f S'ﬂ:ohég')s,?‘k\é@foglress,e% r@bisoRpig@nk in which
water is renbved fromthe condensate obtai ned by condensing the generated
vapor, (M ang@ibegepanating tank in which a soil 30 Novenber 2004 21
containing cleaning agent is contacted wth said condensate to separate the
soi | dissglved in the sheaptnAgaagent, ofl tha BReBaRSAnkehtGanrying out in

t he vapor zone (G shower-rinsing of the condensate allowed 5 to stay in
the water sepasaidos trakcl{Ehnifd) ageAeCchanism her feasdubatnngorhe cl eani ng
agent between the cleaning tank (E) and the heating tank (F), and (N a
mechani sm f otheontnpioygshyehtanafréngi ng thesal padnhgaagentiing the cl eani ng
tank (E) to the soil-separating 10 tank. The 41st aspect of the present

i nventi on prawy dese acf| thai hgtappaddhusshacirsgod phe- preseng tank. The 42nd
aspect of the present invention 15 provides a cl eani ng apparatus

charact eri zedhtgniusdmg whergindthe goppenenfisi(fd)agént FAMROBRE-ri nsi ng
tank, the liquid being that treated with a soil-separating tank or/and a
separ at i bh ffi@]t%ﬁ?t.eq'hgl‘AlBrlae*égbécPeéfflPﬁéOBPéé’én?tgﬁ%nfﬂﬁgﬁyéo provi des a
cl eani ng apparatus characterized in that the cl eani‘FHgE%BEar at us accordi ng

to any of tREBSHIHPEID APPR-REpBERST 0PN hE PBrESBRE on is used in
conmbi nation wth the c|leaning apparatu cordin 0.an f the 41st and
42nd aspects of the pr&%n?tgnégﬁﬁgﬁ§2§ﬁ?h3rﬁﬁgﬁ%aéﬁg§f@6?nt he present

i nvention praovides a ¢l eaning apparatu onprising a_cleaning tank in
whi ch a mat é%oa\flcfeos bgh%lgjaﬁgﬁlgg %?3%§e§agmgflﬁ ?8) f‘(lag%ﬁle %#ﬁg ggent, (F) a
heating tank Iaviif 2 g 20.00VRIDEAS2004: 225hepbing geehank Al tor
generating vapor of at”|east one cofponent or tonpound constituting the

cl eani ng fgeHy 4R @fv@lﬁ)?rlé@nﬁo'S'chiaEBec\f@QOBfC‘:ﬁ@n pgskarcarried out

wi th the vapor generated formthe heating tank (F), ( 5 a water
separation tiaflerdti W) chhdeter tSerebRyeHehtONMbA €oNdensabetobhai ned by
condensi ng the generated vapor, (M a soil-separating tank in which a

soi | cont ai nidighpd &adi ¢l @gedd fsomothacecupi tbnsastdisgndénsagento separate
the soil dissolved in the 10 cl eaning agent, (X) a mechanismfor separating
soils wth aceparais dietitd esni othetigond anéAdbedannesher sbohdseparati ng
tank, (Y) a mechanismfor carrying out in the vapor zone (G shower-rinsing
of ‘the liquid transferTee TtinousphetheoSepaeaprescht| trveantonhe 15
condensate allowed to stay in the water separation tank (H), (J) a

mechani S f @rasiydas diingcidrntheand oyt ageningetaethasherelrbnPfig tank (E)
and the heating tank (F), and (N) a nechanismfor continuously transferring
the cl eani ngheyentnsing ot edrm wnd otk [ B3k oPe het safFopdiRephPati ng t ank.
The 45th aspect of the present invention provides a cleani ng apparatus
conprising @Y £78 &xhitie tehk FavPhy asheat? ngt n‘é%ﬁaﬂ%?ﬁ?gr heating at

| east one canponent constitufi a clean ent _or/and_ 2 eating it

t [ h
to gener at e FVEREBE, v ejdqc‘g’b%?g%%n??}t:/ﬁkﬁg?f%ﬁﬁ%f e%fﬁiﬁ%af’ carried
t with th t f h i At
ceparati on DA IR h TerEriTe FabveiE s Conttheird Y850 November
2004 23 qbt aj b ' insi tank i
2004, 23 APt TR DY, BNl I e o0 3L 0 B00sp (AR gl i1 Lank I
been rem)ve(éaih o'vgﬂj]"@taeéi@e@ﬁ@fé on tank (AB), (AD) a soil-separating 5
a soil-

tank, in whic contai ni ng cl eaning agent is contacted with the

condensate to separat ersoideyli ssolved £ nef e, £ eani nthddeton (AE) a
mechani sm for continuously transferring the cl eaning agent in the cleaning

tank (2Z) todheiseid ﬁ%)aépééﬂlﬁq%%nt( AR v end Onsrechash ssa f10F ©ent i nuously
transferring the condensate to the soil-separating tank from which
condensate water has been renoved in the water separation tank (AB), (AG a
mechani sm for separating, wth a separation filter, soil in aliquid
treated in the soil-separating 15 tank, and (AH) a pre-rinsing tank in

whi ch dip-prerinsing is carried out with the liquid transferred through the
separation filter. The 46th aspect of the present invention




provi des the cl eaning nmethod according to any one of é t he élséoég 34t h
aspects of the present invention, wherein the cl eani B iﬁﬁﬁﬂ? 147 cordi ng
to any one of the 35th to 45th aspects of the present invention is used.
BRI EF DESCRI PTI ON OF DRAW NGS 25 Fig. 1 shows an enbodi nent of the cl eaning

apparatus according to the 35th aspect of the present invention. 30
Novenber 2004 24 Fig. 2 shows an embot? ment of the cl eani ng appar at us

di to, the, 36th t of t.h t . ntion, Fig. 3
amhod mont GRSt FE 0 BAnPAGS AAIE 1 SRcTHNG 1o 19 SrH aSpect of the
t i tion. Fi.g..4 sh mhodi t ' t
Becordi ng 1t B hg AoPh KERedt ot Né pPRRERY erti ol SO 0. 5 ahows. an

embodi rent 96,bhe  6heanke pparal upsgecondl g | e LD aepesseol the

present invention. shows an e I ment of t cl eani ng appar at us

accor di ng tBnEheoﬁgFﬂn@fsggcitec‘%fedt e Ji @3RN g rbugd MGk n &I ge 7 shows an

enbodi nent of the eani ng apparatus according to the 44th aspect of the
present BnvephbeAndE Gepdcshons b2 medifmniowing e ahennd ngr 20 appar at us
according to the 45th aspect of thé present invention. In the Figures, each
reference siignifigs asaf qhhows. 1 Cdeaning tank (A), 2 vapor zone (B), 3
wat er separa 25 tion tank (C), 4 heater, 5 punp for shower use (D), 6
cooling pipe, 7 vapor flow, 8 pipe for condensate, 9 pipe for condensate
after water separation, 10 pkpe fq3 condensate for spray (D), 11 pipe for
condensate for 30 Novenber, 2004 25 shower (D), 12 spray nozzle (D), 13
spray nozzle (D), 14 clganiﬁg tank'é;%, 15 heating tank (F), 16 vapor zone
(G, 17 water separatiBn~PafkCER);CHEHI trasoni ¢ wave, (49 punp for

circul ating cleaning agent (J), 20 5 heater, 21 punp for spray (1), 22
cool i ng pipe, 23 vapor flowgr?24 pipe for condensate, 25 pipe for condensate
after water separation, 26 pipe for condensate for shower (1), 27 pipe for
condensate for spray (1), 28 spray nozzle (I), 29 spray nozzle (1); 30 10
cl eani ng ageRérkliavR! 3ils pipeafwyl £i 4TréRYI Ngretgabbagkgyentoud? cl eani ng
tank (A), 33 vapor zone (B), 34 water separation tank (C), 35

soi | - separ ahbngnyankt6Kp, c3Gbpunpthbars,sprayR{ Bnd 3 puepeboh transferring
cl eaning agent (L), 38 heater, 39 cooling pipe, 40 15 vapor flow, 41 pipe
for contiénshyerog@npopeaf netbgidgnsape afidem Vet én sep@Eaald of AP Hipe for
condensate for spray (D), 44 pipe for condensate for shower (D), 45 spray
nozzle (D),146 spray nozzle (D), 47 pipe for transferring cleani ng agent,
48 pipe for returning 20 liquid after separating soil, 49 cleaning tank
(E), 50 heating tank (F), 51,vapor_gone (G, 52 water separation tank (H)
53 soil-separating tank (MR 54 pdhp for spray (1), 55 punp for
transferring cleaning agent [(N), 56 punp for circul ati ng cl eani ng agent
(J), 57 ultra 25 sonicr @g(@ﬁzhgﬁkﬁengQ cool ing pipe) 60 vapor flow, 61
pi pe for condensate, 62 pipe for condensate after water separation, 63 pipe
for condensate for spray (l)e 64 pipe for condensate for spray (l), 65
spray nozzle 30 Novenber 2004 26 (1), 66 spray nozzle (1), 67 cleaning
agent flow, 68 pipe for circulating cleaning agent (J), 69 pipe for

suppl ying cl.eanin gent (N),,.70, pi for, refurni | qui er separating
soi |, 71 cl®nth tgnkls(oa)n, LR 1 i e Ty T ahk %ﬁ??ga/y‘%p Fgé ne (P), 74
water separg.lbiop Lapk Q. f8ULLLASONKC VRV e d'Gengakebachl cooling pipe,
78 vapor flow, pi pe for condensate, 80 p|per¥or condensate after water
separ at{ en, ensat e - eagk ng. t ank 8 LRSH ngytank 10
(T, 841T2ea}€3?‘%6&?%k8€ U%,m%léﬁggpgrgog he (V) 86 ?A/é}?)é%'sg%)g%g?%oﬁrt ank (W,
87 Clean!ngc%@fgabﬁﬁieéroﬁg gbsthbl at ken et apkpheakebmsd9 st maseni ¢ wave,
90 cleaning tank cooling pipe, 91 cooling pipe, 92 distillation tank
cooling pipgn S3tvgperot! owor94,pi pe 15 for condensate, 95 pipe for
condensate after water separation, 96 condensate flow, 97 ~ 105 cooling

pi pe, 106 cleaning tank (E), 107 heating tank (F), 108 vapor zone (G, 109
wat er separation tank (H), Ig6 cookﬁﬁg pope, 111 punp for shower (Y), 112
soi | -separating 20 tank, 1I3|coolimg tank, 114 punp for transferring

cl eaning agent (N, 1l 1aqp%h&%{ | iguid Lreated in sojd-separating tank
(X), 116 cooling pipe,élf% Zﬂ@?ﬁgganéfgg?ing quur% treated in

soi | -separating tank and punp, for shower (X, Y), 118 separation filter unit
25 (X), 119 ultrasonic mave,R%ZO punp for circul ating cleaning agent (J),

| 21 heater, |22 cooling pipe, 123 vapor flow, |24 spray nozzle (Y), 125
spray nozzle (Y), 126 pipe for spray (Y), 127 pipe for spray (Y), 128




30 Novenber 2004 27 pipe for condensate, 129 check val.v 1 i pe for
condensate, 13l pipe for liquid treated in soil separ 3&"2‘@&%#?’%&?& | 32

pipe for pre-rinsing liquid, 133 check valve (Y), 134 pipe for circulating
cleaning 5 agent (J) , 135 cleaning agent flow, 136 cleaning tank (2Z2), 137
pre-rinsing tank (AH), 138 rinsing tank (AC), 139 vapor zone (AA), |40

wat er separation tank (AB), 141 coolinblpipe, 142 punp for transferring
condensate, 143 soil-gseparating . .tank~(AD), .144 cool.in ipe, 145 10 punp
for transferPlfigeefedni ng éﬁeéaﬁi%ﬂ,a% %%ﬂﬂEfQ%c%Q%hﬁgian%H%d in

soil -separating.tank (AG,, 147 coaql.ing pipe, J:48 sfor transferring
liquid treatéag?ﬁgsﬁiﬁpsgngggpﬁgaFgﬁ%’(ﬁG’, 4§n§gg§fagf%nesFﬁter unit
(AG, 1S0 ul i ve, | | tr ni v 5 , 3
pre-rinsing ﬁ?%ﬁ?ggﬁlgglglgﬁﬁiyﬁs%ﬁgﬁg?qgﬁg%f%ghﬁ§%§§ﬁ%£o |ﬁ£(ﬁ%§€, 156
vapor fl ow, ooLi i 58 pipe f Qr ensate, 159 pipe for
condensat e, %gé %igé ?grghgggfg ?Feétg gﬁ %%i separating tank, 161 pipe
for pre-rinsing liquid, and 20 162 pipe for transferring cl eani ng agent.
BEST MODE FOR CARRYI NG OQUT FHEAI NVENTI ON The present invention is explained
in detail as follows. In th? priesent specification, the term 25 "cl eani ng"
neans that soil attached to'a tefgal to be cleaned is renoved to such an
extent that there is nolsrffEenceRon a successive procESsing step. The term
30 Novenber 2004 28 "rinsing" neans that a cleaning agent containing soi
attached to a material, to be cleaned is replaced wiith a solvent containing
no soil aftetebRpleRi ofSoflcPe&Nilng 2l Hed e Oh ‘SHrQR I sifHPWeans that a
solvent in 5 the fo of liqujd or spray delivered through a single outlet
or plural ou??g%ggiingﬁppiﬁ rb8naaﬁﬁgérial to be cleaned, thereby replacing

a cleaning agent attached the _material .to_be clean w.t.h_the sol vent.
The ternl"pre-rinsing"eﬁﬁa%ghtﬁﬁPeSECPgaﬁpﬁgpgsgﬁp c&%&gpﬁﬁgg 10 soi

ttached t ' : ' - it I, ft
om0t on i QT BARE neEnG BB NS FoRETnBIUALd [ Ro rarD SVAbY S&I cani ng'

means that sphl fedBiRbNgeLAransbifll n8TRYALLOBoLNE Suchane gl B material

to be cleaned Is renov a condensate ormed on the surface of the
material1go beycheansd dde {oracbepparakyeetdi bketreacgrbgbween the materi al
to be cl eaned and vapor. The conponent (a) having a vapor pressure of not

| ess than ladgv&nidOsnPawntrd0f veedchbapohbat2Qo¢l eanbrgsageat and the
rinsing agent in accordance with the present invention is not particularly
limted, as ¢cangiastidtnhas abvapat peessupeecotompbuhedsselbaned IF3om 103 Pa
at 20C. Exanples thereof are (al) chlorine-free fluorine-containing
conpounds, anby¢@R)ethapomonsal2byhagihgrsuprdi éb2dr gtngepsbpeney such as

al cohol s, ketones, esters and hydrocarbons. The conponent (a) is
exenpl i fi ed ¢ympyyrd ofetenpodnires govrowsetirae dhgnghee#hééS-

fl uori ne-cont ai ni ng 30 Novenber 2004 29 compounds (al) include a fluorine
conmpoundtTont ai ni ng nollkdl b theasPoatsaénths ArA§EREcARBBRTAAEB an et her,
whose hydrogen atons are partially substjtuted with_a fluorine atomonly.
Exanpl es t heREOYId8 e Fhodselearbidpr REPRE CaVhbd BPomt2SRyBPARENCAt ons, an
oxygen atom and a. fl uorine atom but no | orine,atom such_as,a cyclic HFC
speci fied by-ther ¥oT12% %%G@Enlé?‘éjrn?oﬁlﬂu%gaf%)?Oén%:hg}:ﬁoﬁééngp&?i fied by
gg)tﬁgfeﬁpoﬁﬁ%%;fgﬁ[%égg%Pgo§7%hea£9e8e8€”P598££98n9fw£$9e9£ ppLe selected

combination comprises at least one compound selected
20 from hydrophilic glycol ether monoalkyl ethers as the
component (bl) and at least one compound selected from
hydrophobié glycol ether dialkyl ethers as the
component (b2).
The 11th aspect of the present invention

25 provides the cleaning agent having no flash point or




(In the formula, mand n are each an integer satisfyi 4 ~ ~ nd 5 ~m
~ 2n-1, respectively.) CXHzX+z-YFy 15 (In the fornuléaqioﬂﬂﬂgvraﬁggeach an

integer satisfying 4 ~x ~6 and 6 ~y ~ 12, respectively.) CsFzs+nR ( 7 )
(In the formula, 4 ~s ~ 6, and Ris an alkyl group having 1 to 3 carbon
atons.) 20 Specific exanples of the cyclic HFC are

3H, 4H, 4H per fl uor ocycl obut ane, 4H,5H,5¥?perf|uoro cycl opent ane and

Sh ot ot ronalLueugorglonecanc Saeel e xaples 1 Lhe.slp 1EC are

TH 31 B per FRBog bBUESRECT AEs B RHE S AT Ao ST a - Wnet P e
1H, 2H, 3H ; - AH £l t N |
R o

2H, 4Hper fl uo n : or t , H, f l_uor. nt ane,
TH 31 514 per T oir h@agopAtl BTNcgHoERRRD ot hanetRe loraRe

ZH’2H’4FF99rE$Mﬁ6HQ§EtQB@L andHa t2le 240, o3l R MAORRARRRY IdhontH, SH
5H, S5Hperfl uoropentane, 1H, 2H perfl uorohexane, 2H, 3Hperfl uor ohexane,

2H, 4H-per f| uwy@zh@gsammcmjmgbl@@r thuerohexansg1ard ndldsddspemnfd uor ohexane.

Speci fic exanples of the HFE are nethyl 10 perfluorobutyl ether, nethyl

per fl uor oi soberybnehbenp2met hyl perfluoropentyl ether, nethyl

per fl uorocycl ohexyl ether, ethyl perfluorobutyl ether, ethyl

per fl uoroi sobutyl etherThanti2ehhgkppetf biothpeptrglseathénvebfilom t he cl eani ng
agent and the rinsing agent in accordance with the present invention, at

| east one compoundesetket ellebnongt hgset(kyickl opi féakhepoint or

fl uorine-contai ni ng conpounds can be used in conbination. O these,

pref errelll areheyeingipFCaaadt HEEV20Ji hel GdeRY RPddloRsCokEiogedO esters and
gl ycol ethers, which are high in their solubility to a_ high polar solvent
and |ow i n tHeg roCareprasht Aér RRE BEEFENEI dRVENKBPB, pBREFLE] PRTE

4H, 5H, 5H per fl uor ocycl opent ane; thxl perfluorobukél et her, met hyl

per f | uor oi sobit yFOBBOReREr (BhY BREI FRRI KPTHPBEENANAPEY h§F Sper f | uor obut yl

et her, ethyHEﬁﬁéfluo{oisobutyl ether and a m xture thereof. Mich nore
preferred ar %@+ berfluorobutyl ether, nethyl perfluoroisobutyl ether
and a m xture 30 Nov e 04 here iLch are 1.or in a flash
poi ntcontrol ling effecngP%%ggcﬁ?§%F§,SEnQ%?dé?eggngbﬁgﬁgﬁgag eani ng agent
and rinsjqg W&Ed@é%& ﬁ?eéﬁﬁg Qgém’:’héh@ AGCe$SahYpbontSe .t he
conmponent  ( , hanely, the chforrne-free uorlne-conFalnlng conpound.

Wth respectyfo éﬂ%f@gpﬂg@m ﬁé@)_ns?ls% Enakhepek gankpdoagent; apd rinsing
agent in accordance wth the present invention, nanely, at |éast one

conpound hawiy St apodse Pf €55UERe Obra9Ent eSavEhaNod, 33h¥rd@3 Bath0 at 20C

which is selected fromthe group consisting of alcohols, ketones, esters

and hydr ocarfionsgor{alents exenpindi €fe byohyprent c¢obppoand as fol | ows.

Speci fic exanples of the al cohols are nethanol, ethanol, n-propanol and

i sopropanol hyibr@pgessicc exanpl es of the ketones are acetone and net hyl

ethyl ketone. Specific exanples of the esters are ethyl formate, propyl

f or mat e,204 sobut yl for ke, 14eh hyspacetaf ethet hyesankt aneenteohyl propi onate

and ethyl 20 propionate. Specific exanples of the hydrocarbons are n

hexane, i soldahdlezydt® }n@y@@©m§xb®%}n2-ﬁ@tﬁi@s%eh©éhé,Or

2, 3-di net hyl but ane, n-heptane, 2-nethyl hexane, 3-nethyl hexane,

2, 4- di met hy|fhentaies 0 3 Svvet el ne5n e bhe 8l vPepbi #ECOT i Agr b9i ng

ConpatIMIltege 9th aspect of the present invention, wherein the
component (bl) comprises at least one selected from 3-

25 methoxybutanol, 3-methyl-3-methoxybutanol, dipropylene
glycol mono-n-propyl ether and dipropylene glycol mono-
n-butyl ether.

The 15th aspect of the present invention




it is recoomendabl e that the difference between the ‘aﬁific r k}y of the

conponent (a2) or the conponent (b) and that of the (,le8¥8mb%(r2q 4to be

used in 30 Novenber 2004 32 conmbination therewith is within a range of

preferably 0.8 of the conponent (al), nore preferably 0.7 thereof.

Particularly, conpatibility of the chlorinefree fluorine-containing

conpound (al) to the other 5 conponentlﬁighly depends upon tenperature, and
t

there fore it is.ijjportant to dimnish e differen et ween, t specific
r v ty ¢ her E3FVARTR I GrLaaH T SERO i G BE TR eHeThE cOfbi nat | on

therewith, sq.that. _conpatibilit t | owte ture Lt ai ned. 10
From a vi ewpg-‘lhr?t r&fnsginr% r%gseﬁlltngryaflﬂqic?oua llaoanpceéoa]trﬁé %%%%@??%SMW in

use, it is r?%%g§§%g%%&%ﬁ%?%% tt%(y§g§35¥u¥5%€§§f§§}twﬁ%gg%#iggepoint of

t he conponen e “conmponent be used in conbi nation

therewi th is c\@m%)%in%n% r@nge npka AAC Qf ﬂéh%%z%%?%e&@éa  FPOH €

preferably 30C thereof. For the conponent (al Is preferred that the
conponent 5( ag) e yRendsed yidd 1CoRitaNI tHAer Qi/m_éﬁ_hylse@él_?azy@@r ogic mxture
or an azeotrope-like m xture 20 having a conposition simlar to that of the
azetropi ¢ m xtuieyll Bthie GreRrriRgRgaRnand Jdiel rd iisd tigy RoetHet D
accordance with the present invention, for the purposes of inproving

cl eani ng power and i npmee NEUh RSP P ey dresach isordntsimh as wor k
oil, grease, 25 wax and flux, it is necessary to use (b) at |east one
conpound sel eebeddesomrheonfierenny hawnty hawagomoriessil eoint ess t han 1. 33
X 103 Pa at 20C in conbination therewith. Exanples thereof are those
exhibiting t3Be Mivnenbgr a2ed4 33vgoad nol ddrisiy purisperagecandieg ibs ki nds of
soil and having a vapor pressure of |less than 1.33 x 103 Pa at 20C, such as
vari ous ROndsngf Oﬁﬁdpticégl?orlﬁt &loc 31v¢ihs a sea e R farfdi o Ry e onpounds
havi ng an ether bond 5 and/or ester bond. \WWen the vapor pressure of the
component (b}nW§n%FPﬁPnWPH€hré#ﬁ@h&éHQQaiﬁﬂﬂﬁuicktﬁ?(§Q£%ﬁ¥k$%ﬁ%nt and the
rinsing agent in accordance with the present invention, which are superior

inits rinsing propertyi&nd &edSPSG Sprdpéitsy PLSSSIctiVEREL¥an 10 be

bt ai ned. Th i f bl t th 6.6 10" P t
20C and mor BZBVRHEFAbS HOE2RIFD AL, 5% 02 ohd RS 260 The Somponent
()5 exempLy(i od. by 1/be L 30len’ 185 Salhows, Spesidie examples of the

hydr ocar bons "are ndecané€, dodécane, tridecane, radecane,
pent adecgge, (fENt Bage 9 clehexyl hedadecans and th £
2,2,4,4,6,8,§gﬁeptg§ePﬁ F%%ng%e? épgg%%%c exanpl es of thgzﬁaﬁﬁ&ﬂ%?are n

but anol , i sobufapghprsgesbutanghsti seaMtbor@ltehiolse 124 Reptraol sha- oct anol
n- nonanol , n-decanoF, n-undecanol , benzyl al cohol, furfuryl al cohol,

et hyl ene gl Y?Qbuﬁnéoﬁéﬁémﬂiﬁ@eo@ yeeho 1Spaeiibixa sexaE| esiafe t he ketones are
nmet hyl n-anyl ketone, diisobutyl ketone, diacetone al cohol, 25 phorone,

i sophorone, gyclioRedaness phdsgbetrophantiexitiae tet kerd anidwearryi ng organic
conpound used for the cleaning agent and the rinsing agent in accordante

w th the preseniokhdentson is a conpound contain 30 Novenber 2004 34 ing
at | east one ether bond (C-0-C in its nolecular structure, and the ester
bond- car29i ng organi c Ebepdénd Bspectoppothe coesaint igvantiedst one ester
bond (-C00-) in its nolecular structure. 5 Exanples of the ether

bond- car ryi ngrevapeanthar eleapsadspeenti 8aveynct ke ffidlaséwibed idertdr al fornul a
(8 . RL7 R1I8 1 | RI5 CO CR16 (. 8) I I. R19 R0 In the fornula, RL5 and
R16 are eachthf 18nafRghadpretcbapénddnoalfilépdl PO iBEnEcHrdia%kat i c

any one of the 16th or 17th aspects of the present
invention, wherein the component (c) is a combination
25 of at least one compound selected from the group
consisting of phenol antioxidants and amine
antioxidants, and at least one compound selected from

the group consisting of phosphorus antioxidants and




conpound or heterocyclic conpound residue having at | t one s ted from
al kyl groups, al kenyl groups, cycloal kyl groups, ace§§ﬁ®@WHU Prghﬁgonyl
group, hydroxyl group, ester bonds and ether bonds, and R1' to 15 R are
each hydrogen or an al kyl group. Exanples of the ester bond-carrying
conmpound are those specified by the follow ng general formula (9) . O

R1 COR2( 9) Inthe formula, R21 hhd R * are each an 20 al i phatic

conmpound, alicyclic conmpound, .aromatic conpound or heterocyclic conpound
resi due haviﬁ&XgPr a@%lﬂ5&§ﬁﬁéﬁ‘2004 35 | east one selected from al kyl

groups, al kenyl gr oupsgg%glgg%% erto%,c}:ggec%lto%eé%q}rto%%ve J.I)oorpyl group,

hydr oxyl group, ester C ‘exanpl'es thereof are

-butyl 5 [ I tate, 2- I I t :

ncet oacet at oot BV R Sa bEy FASER LT st N @ f St e 7 or opy

| act at e, but | act at: - l.act i : i - A et hyl
g?ﬁt:r:te,ud%h&t%§F%%§Fp§€§gkﬁ?%Q?%§fg%4%¥{§§3%&?3?Q§%g?§?gyggggthglene 10

gl ycol noBobyhyl ogkhel egel aleen PN g Hocols rmnopidwdnet her acetate
and di propyl ené glycol nonobutyl ether acetate. Anong the above-descri bed

conmpounds asihlene@BRONGAkrelh tdley cRmRIRens, (gl ye Lethertiacet ates and 15
hydr oxycar boxylic acid esters are preferred because of the particularly

hi gh effect pbiaenbrohbitngibhammabian tiyosfc.t he al cohol to be used in

conbi nation therewith. As the glycol ethers, (bl) glycol ether 20 nonoal kyl
ethers and (b2) gl ycol Teeheotdi alskglctetofertheane emsmmtti dmatknthhen (bl) gl yco
et her nonoal kyl ether is an aliphatic or alicyclic conpound of a structure,
wherein two hydvodgk gheupseanenigorded tt datvima achdi atho e iditf far ent from
each other, and one hydrogen of 25 said hydroxyl group is substituted with
a hydr ochPbohheesidgéngr aganét her ib@na&cc diesitnined Hy drcsenba? r'ési due. The
(b2) glycol ether dialk¥l ether is an _aliphatic or alicyclic conmpound of a
structure, wAB¥ePRe OZ0tRevésbelt 200436 PRSIy dodyIe gr&fFrdtare bonded to

two carbon atons different fraom each ot her,., and ever ydr oge f two
hydr oxyl gr otB¥eRFaCBubYPLEht 4 MR SORFArdcar! naFééﬂﬁﬁ“%fﬂéﬁlether

bond-containing hgdrocarbon 5 residue. For exanple, (bl) glycol ether
monoal kyl et ARr8 8FEci fied by the fol | owing general formula (10) and (b2)

I | eth di al kyl it |_ow : f I 11
gl ycol etner di syl ehher s,spesiied e the LoUawna anral [ormi e (10
the f , ] ._al | | -qal kyl i to 6
(ne, Tormiba oBe9ks;2 ksl kembobardag e giindiog i (05

i nteger of OCPéaﬁin?nggghESaﬁB/BQt%ﬂ%rr@hs&nboa@enBQ%dgﬁidgﬁq'&b ( C( CH2
) nCHO) mR2 8 ( 11 )°I R31 15 In the formul'a, 'R2' is an al kyl, al kenyl or

cycl oal kyl gs@ypohavbpgthet 0s€ €ar bornhabefectBze i $hanpaldgentor al kenyl
group having 1 to 4 carbon atonms, R29, R and R31 are each hydrogen or a

met hyl groupintehsian.integer of 0 or 1, and mis an integer of 1 to 4. 20
The hydrophilic glycol ether nonoal kyl ethers and the hydrophilic glycol
et her dial kyl ethers, Wwhech2nd aspect of the present invention
20 provides a cleaning method characterized by carrying
out rinsing and/or vapor-cleaning with use of vapor of
the cleaning agent and/or the rinsing agent according
to any one of the 1st to 20th aspects of the present
invention and/or a condensate of said vapor.
25 The 23rd aspect of the present invention
provides a cleaning method characterized by carrying

out cleaning with a cleaning agent having no flash

point, which contains (a) a component having a vapor




30 Novenber 2004 37 are used for the cleaning agent 3 i$the ?b@% agent
in accordance with the present invention are those c g lving in
wat er without formation of separate phases at the tinme when the gl ycol
ether/water 5 are mxed at 30C at a nass proportion of 60/40. The

hydr ophobi ¢ gl ycol ether nonoal kyl ethers and the hydrophobic glycol ether
di al kyl ethers are those capabl e of féPning separate phases at the tine

wh he glycol eth d X f |

A éﬁ"r’ee%re%vﬁr%%’atqe{ cla%%c%r?aerétﬂﬁoc | B3I ok 8 SR hy Wlophi | ¢

lycol ether dial th C, t

3Soy bt ey eaﬁr?r%rin?%ﬁ% R85 ORE: ropﬁ LRES VR Rh 395 0 ater
| kyl by | Lkyl

o oy Yo oiill Pa°RE QYrEPPARRLEIOREY) SIS Tt S Ie ML R0

respect to L‘%‘g’éﬁblglﬁ@ ‘Aelt{}er ;‘fiﬁeﬁer‘%g&%fsgﬁ%fbfegﬁﬁgl es of the

hydr ophi lic yco nonoa s are diet ene gl ycol

mononet hyy efher, et rggrec@] yeaol £ noppetfybo £t her, diethyl ene glycol nono
n- propyl et her d| et hyl ene g yco% nono- 1 - pr oﬂf)(i/l et her di et hyl ene gl ycol

mono-nbutyl et her, pr opyl %&'ﬁ%cmn@ﬁ@%r@ééﬂ,1r2*5e1dthSQDY| ene glycol
nmononmet hyl ether, tripropyl ene glycol nononethyl ether, 3-nethoxybutanol
and 3- met hyl3-owmitdrax Wi ianol inSpesiié Exanmt esr Died Hey hysrophnbi ¢ gl ycol
et her nonoal kyl ethers are ethyl ene glycol nono 30 Novenber 2004 38

n- hexyl et hent priegadiene wiltycole)notioe e bedyin@tagent dapropyiegetgl ycol
nono- n- propyl ether and di propyl ene glycol nono-n-butyl ether.

I nci dent al | ynydicpreomfl erree dlstcol 2mbrena-priopyd 23 treraspeicts ppdpyhene gl ycol
nmono 5 n-butyl ether are superior in cleaning property to soil of amne
hydr ochlldr i gaesand dmyantcaoi dsnd viictherauesar Byl n@ et respgirdin a fl ux

cl eaning, and soil of polyner rosin and rosin netal salts, which are
produced i n3REEIMSERNT SHARHTY Whide B el FlesT2RRE 3 Fft her,

3- met hoxybut anol ,, 3-net hyl - 3 nmet hoxybut anol and other (bl) glycol et her

nonoal kyl eﬂ%@raél%ﬁe&gﬁr@dod& & TR S H P lgeter @I VaRtTul a (1) are
conpounds havi ng good erty.p trcularl Io V rrous ki nds of
soi |, and exhibiting éf%fsa??&gbr O i e‘?lfeescetn "R-0-C ( CHZ
) nCH-CH ( R4 N e f.or_mul o Cygl oal kyl
group havi n(ffr)f 1§ carebocnleétarn ”:q ni:ét %!Il%i a<%e hydr oggn or a

et hyl grsou a i to the (b2)

gl ycol gt herEh(? r}q tZ)t %l;rlép al%a%‘fsres oftq'%ﬁep{le dé[%phlrfl C %/I(I:ol et her

di al kyl et h%%r% % %%t f}wnelegglarr@/oﬂlr%sayicrgA}er neks dé@f]'ﬂ:\/é&ne gl ycol
di ethyl ether, and exanples of” hydro Novemnber 04 39 phobi c gl ycol

ether di al kyjyrethens e of efdpdeng alncoti il iy et eldesrangg dipropyl ene
gl ycol dinmethyl ether. Incidentally, diethylene glycol diethyl ether and

di propyl ene aghyeele difmeikyl3rel,hercrarshe Ui dspdrts dearhappsoaetty
particularly to rosin contained in the flux conponent. Further, diethylene
gl ycol di-nibwieylt ierher andoeideersdde?)o Plsecial wtgwer. di al kyl et hers
specified by the foll ow ng general fornmula (2) are conpounds having 10 good
cl eani ngOproperty par tliheul2dtly aspeacddr icdustHd misesEntsoinverthidrexhi biting a
superior cleaning effect. R~ R$ | | R50- ( C( CH2 NCHO ) 2-R6 ( 2 ) | RO
In the forngraviRssi ¢ ad egirkylg me taey |charagidgoiaad IPYraupr Bed ng 4 to 6
carbon atonms, R, Ra and 15 R9 are each hydrogen or a nmethy| group, R6 is
an al kyl, aPkényilesnimgcaaikyle)grdp HEATHRR aBTE &F MDEC and n is

an integer of 0 or 1.
d any one of the 1st, 2nd and 5th to 20th aspects of the

present invention, and thereafter carrying out rinsing
25 and/or vapor-cleaning with use of a liquid selected

from the component (a), the rinsing agent according to

the 3rd aspect of the present invention, the rinsing

agent according to the 4th aspect of the present




In the present invention, depending upon the cleani urpose, Al 4 s
permtted to select a nore 20 preferred conbinati on% R‘ﬂ’fg"gtﬁfc%(fo'iet her
nonoal kyl ethers and the glycol ether dialkyl ethers nore suitable to
various kinds of soil. For exanple, a conbination wherein any one of (bl)
and (b2) is hydrophilic and the other is hydrophobic is suitable 30
Novenber 2004 40 particularly for clead®ing of various kinds of flux,

cl eani ng of Ihernnsettiqg or Wsetting inks such 85 va%iogg sgl%g&ing
resist inks HpftHePt PRI sUbRt TR e1RYr #9RRE ARGOTFALEMAI h bFeI 4l

crystals, and a 5 copbjnation wherein both congonenti are hxdropgilic i's
suitabl e partSR&Fardy Fof RYESHRhgtoTeVhat PBus?RPRUsCHf SAEEX TaATH Sl eani ng of

i i ar cf €3 hg B *¥at PBus "RF f
Cype or ir eiffare TYHCTRECe chporete TRePh BEct For QARBSIon or 10

encapsul ati on of variaous_ e tric or, elec nj S. er, a
conbi nati on wherein bgﬁﬁacdﬁéﬁd%%?%cgréghé go%ﬁ%g?%£i§n§§%%ggﬁe

particul ayl évrlfonic%seaa{“%cﬂiIPIs p%gr%gy& %?ggjgr [ %%aﬁ?&%e?ﬁéd%?d for

processi ng eci’'sion m ne s and opfical chine parts, Such 15 as
cutting ol | cRasi ool o) @ adeoih, (00! checal baFi Akl agbel preventing
oil and lubricating oil, cleaning of grease and wax, and cleaning of liquid
crystals. Agddgrdiingolo edtigrendisedl e t het presenind NSent ton20anr e
preferred froma viewpoint of |ow 20 toxicity are dipropyl ene glyco
monomet hyl  eidiesct didf opyd estee Shrve ol nv@moi on propytaet beg, sdigr opyl ene

gl ycol nono-n-butyl ether, dipropylene glycol dinethyl ether,

3- met hoxybutcdredn iangd S3yaret hydnSamet dtoxy but Binos o i Whikha pcbdanengo

al koxyacetic acid during netabolismin 25 a human body. The gl ycol ether
acet at esl Gar ecartiosel Wbt @f ned biyqacdtgdademsatd dfdvaxgt gfospidarrying

gl ycol ethers, and preferably those specified by the foll ow ng 30
Novenber 2004 e&higehergdnt okimd ss¢B)-seuPr&uBng tapk) | thereby

R110- (C(CH2)NnCHO M C-CH3 (I R19 In the fornmula, R is an al kyl, alkenyl or
cycl oal kyl growF Havin it Fissaktrm B opald FFleaming apgeBt R13dr e each
hydrogen or a nethyl group, n jis an integer of O or ;%%ang misS _an integer
of 1 to 4. $FEIHFIC% | e B dr P AR 33t £t f Bn0af &Y 28t her such
as et hyl ene glycol, diethylene glycol, triethylene glycol, propylene

gl ycol, 10 di pyl ene glycol and tripropylene glycol, 3 nethoxybutyl
acet at e ,and 3-net hyl - 3;,net butyl .ace g er acetates
used inlt%ne present in e%tzlrw Tit reecJ%roe# Zttfrr?éé er%%?% %/%(‘g%b%?%{? of 15 | ow
toxicity ar iar l_ene .gl.y. J?Bﬂ t he . i pyl ene

gl ycol nnnoiﬁgﬁgbpy E%tcgg'é%%%h e,q&fﬁ?%%?ﬁ%heé%€§%%?éﬁ%ﬁ%§gﬁgutyI et her

acetat e, 3- RRLhOXbUI Y5 ACE] Al At 3 il a3t ot hoxybal Vibh 8t at e, whi ch

produce no al koxyacetic acid during 20 netabolismin a human body. The
hydr oxycar baxwhii@ a6 Grestaled e B Qi n@r OUP: &1 dl Ye Mgd €5% £t e COAPOUNS,

and preferably those specified by the follow ng general fornula (4).
' vapor of a cleaning agent with the cleaning agent

20 contaminated with contaminants in a cleaning tank, and
thereafter returning the passed liquid to the cleaning
tank.

The 29th aspect of the present invention

provides the soil-separating method according to the

25 27th aspect of the present invention, wherein the
liguid treated in a soil-separating tank is passed

through the separation filter, and thereafter returned

to the cleaning tank.




30 Novenber 2004 42 OHO0 | H3CGCH COR15 (4) In the Bﬁ#ﬁUla R14, 1S, an
al kyl, .al kenyl or cycloal kyl group having 1 to 6 car 99’89%‘?9' | es
thereof are lactic acid esters, 5 malic acid esters, tartaric acid esters,
citric acid esters, glycol nonoesters, glycerol nonoesters, glycerol
diesters, ricinolic acid esters and castor oil. Anmong the above-nentioned
(b) components, lactic acid esters ar el artlcularly preferred, and specific
10 exanpl es thereof are. net | act at e, | act ate,. pro | act at e,
butyl lactate and pentyi’q a{}%/%‘[ ESHRCT %irttr}?/eclﬁraersi%Ptpr’é'?‘é?r%ho%orrponent

| east Qs ar |sobut a part of

b), but vyl
i(t)s rrgI ggg})g%@gt‘)rlﬁc!t E%e Cz%rcle éan% hoc#y acoahci eﬁ'ﬁ% aﬁlhtg'?% h ocar bon

oSS PRSP AT PYER AR Byl e o
S methy! - S melhaxyByln cace! ke gb&]tyc 0 At utﬁ Lege gl yeo

nono- n- butyl et her et hyl en nono- di propyl ene

gl ycol nomo- ec%tmlat%aemt@f RHRPMsNe Giealt rw%étt}w y! @é&eamg
3- et hoxybut anol , 3- et hyl - 3- met hoxybut anol and dlethylene gl ycol

di - n-butyl etbeanyTB@%eoqom%umW% HDids pHiRey i dHsigrdissol ution 25
property, as well as superior cleaning property to ionic substances and
white resi duenoansing.substances 30 November 2004 43 in the cleaning of
flux. Anmong these conponents (b), hydrocarbons are preferred for the

cl eaning of work oil, Qgheaséstwaspaat lofquht emestealts,irarechttiwen gl yco
ethers, the esters and the ketones, particularly the 5 glycol ethers, are
preferred fopromMédeseanichgaofi ngesiertdosuchaas dtleund.zeob it e ot iarg ng agent
and the rinsing agent in accordance with the present invention, it is
pernitteéotoougep(éyraﬁsaﬁgu@xﬁ@a@tpﬂ@rrﬂmél@@r@@§@roﬁqniqynangnﬁh@

oxi dati on of the cleanln? agent. Exanples thereof are as follows. Their
nel ting poi nESMRPBEBRoWR |ﬁe€ﬁéepéﬂ@ﬁﬂﬁ58es Exanpl es of phenol

antioxi dants are 1-oxy-3-nethyl-4-isoprap Ibenzene Il%%)

2, 4di met hyl - 6- t - butyI phBRoP2ad; &&P&C&t Ofo e ?r@S&in SthAhenol (370,
butyl hydr oxyani s soI 69 to 710),

2, 62 dli - - but Fozéﬁﬁw BhERGAREAF hgthse) charactbried Bty

2,6,-di-t-bu nal. |.C th l.ene . .
egcoI bas[3£¥§ ?5 9F8§Xﬁ§tﬁ¥kggg 2 P%éﬁ héﬁt %%op%gﬁgtéﬁ%ﬁﬂgto 20 790
1, 6- hexapgdi d b r nyl el 04 to
1080) an oc?g £§§§389 gﬁgd%Pélbﬁkéﬁrétﬁé r%%%%%gnéc£grggkgﬂgkea
52Q) . Exampl e 0b£aghBaaRhI 0¥ é@@hsa@E@c@lspe%nxheppmas%mI ene- di ami ne
(130C), 4-am no-p-di phenylam ne 25 (74 p, p' -di octyl di phenyl am ne (80
to 100C). Exampbesish nggppgéuglggghgxhggﬁts are phenyl i sodecyl phosphate
(liquid at 20C), diphenyldiisooctyl phosphate (liquid at 20C), di phenyl
30 Novenber 2004 44 diTgedesyl phpsphabé Cheqpirdsaht2@@)entriiophenyl
phosphate (liquid at 20C), trisnonyl phenyl phosphate (liquid at 20C) and
bi s( 2, 4-di - tpbut ylipheayt) pent agr yehhbtiothdirphtsplizte bki qairdydahg20C) . 5
Exanpl es of sul fur antioxidants are dilauryl 3,3'-thiodipropionate (34 to
42C), di20i decylcBedihgodi phopi ohabrifibi ggedtatol0€)inidiomzhiest yl
3, 3' thiodipropionate (49 to 55C) and distearyl 3,3'thiodipropionate (-63 to
69C). 10 AnoefRereRbrpadundsdek ﬁpppmpéﬁenthébbheﬁépcaﬁﬁﬂﬁﬁﬂ&ants are
hi gher in the addition effect, and 2,6-di-t-butyl-p-cresol is particularly
preferred. I?ﬁ%?%@%%s%UBfpVQpéinéP@ﬁnWhéhoﬁ BrReFiB8ARPNEEEEtuses of the
cl eani ng agent under heating, it is reconnendab e 15 _to use a conbination
of at |east Qﬁ%ﬁ%ﬁ@%%?eﬁh?r%ﬂ@?ﬁ%eﬁFouﬁ cofBfstPR§eBE L pReRBF T¥AT%oxi dant s
and am ne antioxidants a d at | east on sel ected £r0n1the ? SHE consi sting
g

of sul fur arft?oxfHam=d %E %ﬁgeV3886nﬁ §REEBA B tRh&aRPEafTN ent due to

Its oxi |%9r§a§3§§ing agent containing the component (b) or a

condensate of said vapor.
The 34th aspect of the present invention

provides a cleaning method characterized in that the



20 prevented for a long period of tinme. Further, in t
stain from appearing on the surface of a materi al 6ﬁ%& Bﬂﬂ%&ﬁﬁﬁp

conpl etion of the cleaning, the nelting point of the antioxidant is
preferably not higher than 120C, and nore preferably not higher 25 than the
cl eaning tenperature in the vapor-cleaning. It is permtted to add (d)

ul travi ol et absorbers to the cleaning]ébent and the rinsing agent in

d h th t b Novenb 20Q4 45
S rornanee .t ?%%éﬁgpégf%e b BB BpaniE RS  ranPal Seemt o o

nbi h f
bonzophenonelTLutthe nat athedt by neRrapRAnaRBEaES SF LAE BRbsRER

2- hydr oxy- 4- i §§9§y&§nfgppsggn§n ofai BagibycoK- drethasybenzophenone,

2-hydroxy 4- chl'or obenzophéenone oxybenzo

phenone, * 2- hydrpxy- ac809§£9§y98n§92h8§8n85rOhé §u§¥dgexzé%@2%%%%%%%?

5-chl or o- 2- hydr oxybenzophe I hy Xy-4 I met hoxybéenzophenone
and 4 10 §0q§§y{hg ﬁygig%ybgﬂg pPegane, phenyl salicylates such as phenyl
sal i cyl at e, - but enyl Icylate, 4octyl phenyl salicylate and

bi sphenol A d' Sa|'Cy|@ﬁ@ 3804 QEﬁé&E'@EOEE§ pHEBeAS invention
2- (5- et hyl - 2- hydr oxyphenyl ) benztri azol e,

2- [ 2- hydr oxyp2eordd S (R, @l e shh g hybpd ba beszybhphesyhly- 2 banztieaazele,
2-(3,5-di-t-butyl -2 hydroxyphenyl)benztriazole, 2-(3-t-butyl-5-nethyl-
hydr oxyphenytgernzivireg od ehe 2t {Bg Smethérnhsy| £3r hgdaoxyphenyllpbetzt ri azol e,
2-(2'-hydroxy-4'-t octyl phenyl)benztriazole, 2-(2'-hydroxy-5'-nmethyl 20
phenyl ) benztonazolreo@neh 2-¢@s hidubkyg 5(et - actyeaphegybybatzori/azndl e. The
cleanlng agent in accordance with the present invention can be obtained by
m xi ng ardl by e afgl ndhevaibow et hened nedBl ez peeppyezedfpdbhenhdcht he 25
component (al), the conponent (b), the conponent (c) and the conponent (d)
with one andf%fé?r‘icﬁ%?ft@?ﬂ/ehst¢Q)lﬁ%13re¢m@ﬂh’érmWet%sgaEPBpBPFFEE &
respective conponents 30, Novenber 2004 46 is not particularly ted,
except such &3t qﬁ%ﬂ?%ﬁ%&&ﬁ%gt%ﬁ%pé$iy, ¢bm@o&?ﬁ%¥|BﬁpaéﬁéﬁPBrﬁﬁpg; | ow

t t d | fl : h h t t t f th

ol cani ng Zgéﬂ% R et R PR SR 16 CRROFFReLF Bgeatned By (¢

fl d h 1.33
uori ne-cont ai $%co c%whsngylonanv DO DI €SSHS € oﬁegﬂgnkgﬁngPan

x 103 Pa at aving a va of pressure o ess than
1.33 x 103 C 0 L preferred that
t he mass proport|§ﬁ§%%P%he 1 eﬂidﬂ%n?g? ?§%h§h%%%%oﬁéﬁ?£§% 6?5 within a
range of frapdYULRd 20 80, When Ecg'eswSlﬂi)rQIE’Qr\LéQQrOEebggaEQBHO"em (b)

is 10 or nore, a nore preferred 1 nprovenent effect of dissolving various
ki nds of soidzrgan be obtained, and when it is 80 or less, a nore preferred
15 effect to prevent the cleaning agent conponents fron1renaining on the

surface of a material M bestd eaiesk cadt benobs sé et Fresnaivhewpoi nt of
bal ance between the cleaning property of the cleaning agent and the

property of pgrvericlezard ngl eageinio corgroreni s ¢anpe s hgg ONEROat bkesnifigce of a
material to be cleaned, a nore preferable nass proportion of the conponents
(al) an@0 tank in which a material to be cleaned is cleaned with
(e) a cleaning agent, (F) a heating tank having a
heating mechanism for generating vapor of at least one
component or compound constituting said cleaning agent,
(G) a vapor zone in which vapor-cleaning is carried out
25 with the vapor generated from the heating tank (F), (H)
a water separation tank in which water is removed from

the condensate obtained by condensing the generated

vapor, (I) a mechanism for carrying out in the vapor




(b) is within a range of from80/10 to 40/ 60, and nor e .pr ble is
from 70/ 30 to 50/50. Wen the conponent (al) and tggt{;gﬁ’ﬁfﬁ r%{laZ) are

used in conbination, the nmass proportion is nore preferably within a range
of from99/| to 70/30. Wen the nmass proportion of the conponent (a2) is 1
or nore, a nore preferred inprovenent effect of dissolving 30 Novenber
2004 47 various kinds of soil can be éBtained, and when it is 30 or less, a
nore preferred low flanmability can be obtai ned. Wen %gg cogp nent (bl)
and the congoiént(F (BHWe & USTHT P e ot e PoFRSEhe ewE og8rtion is
nore preferably within a range of from 90/10 to | 0/ 90. n_the mass
proportion &t ahed % dhfortEnte tﬁ%pq%?HkPthéﬁ%e,thr%nﬁrZ$ rfed rosin

di ssol ution can be obt inqu., and is, 90 or | referred

wh .
Sl oani ng. 10 TBEOREHET (P DA odid U TheaRhg) TeeF PErReEan bo

bt ai ned. F i i nt_ af I t th i Lyt i t i d
o eantng pr oom SRR Vel o, R LT R0 L e ol v Tosin.
a nore pr5eferabl e mass, %}yoao%boeogz%;c% &gég&g%%%ng%&p&égggponent (b2)

is wthin a range of from nore preterable is from

79130 to 30%E0~;hen o ha Lomenehiodile.d e bt oK dang)  andy Lhey ggrponent

(d), the ulgbraviolet abso are added, {(c) + I's preferably froml
to 1000 ppmtaand niRie2G RMefimby fdomdd- 1051 D001 pst dRe{(a) + (b)}.
Further, it is preferred that the nmass proportion of (c)/(d) is within a
range of fream@enbdtt edd¥tQGutnty noe Prefeimdhy {gont 80f 28ndo 20/ 80. The
rinsing agent i n accordance with the 25 present invention can be obtained
accordi ng t geacpatdess veyY ittHargdl Xi (R andrapendiage t ire wbdeke nenti oned
respective conponents, the conponent (al), the conponent (a2), the
conponedl (Wppotrhelecamionernts ca30 iMol enbiewi2304t 8 (apoangendea cedponent
(d) with one another in a conventional nmanner, or a process conprising
heat i ng t he fgb@atiheg cdgaminan tacdor dincel Qi téh ideepreeearativentadh to
generate its vapor, and cooling the vapor to obtain 5 a condensate. In the
case where fReYhilgsi WG tegerts inermsEst ani $INderes presehtaime@n®Yon i s
used in a continuous manner, it is recommendable to use. the condensate

obt ai ned t hFEHGRPGERSr &0 BETHEL FROT 1 B dEf) 1D DR chatheteristic
f eat f.10 th i nsi t,. h i insi t hi gh

ey ng. pr opaFL YR LEBweIR o oA DT o Ly (SR by

fl bi i t | i f i il

ol Tone5a Er el Ry BBt o deimmaianey e S f s asegeor Y

fluori ne-coflgt_-Lg'hnig%(i;l conmpound, is from 80.0% by nass to 99. 9% by nass,
preferably tfrom .g%by mass to 99. 9% by mass, and nore preferably from

95. 0% by mass to 99. 5%y 3FRIS a 2 dhe P9 L HAURNASE tiBRentfgn the bl ending

amount i s 80.0% by nmass or nore, superior 20 drying property due to a

sufficient gyapemati anNake e HpokiRifedmiMenidd |s) 9D . Oedyingss or
| ess, superior rinsing property to the cleaning agent containing nmuch soil

can be obt atped. ifhehhlendi pgtaermunt tof Hhe lcommbeid dlbyanddevcidiponent
havi ng a 25 vapor pressure of less than |.33 x 103 Pa at 20C, is fromO0. 1%

by mass200 28)0% hyemmsisg poeherallTy far abnp-rdi%dingrasmki,o il%hichass, and
nore preferably fromO0.5% by mass to 5% by nmass. \Wen the bl endi ng anount

dip~-rinsing is carried out with a component (a) or a

rinsing agent, (U) a heating tank having a heating

mechanism for generating vapor of the component (a) or

the rinsing agent, (V) a vapor zone in which vapor-

25 cleaning is carried out with the vapor generated from
the heating tank (U), and (W) a water separation tank

in which water is removed from a condensate obtained by

condensing the generated vapor.




30 Novenber 2004 49 is 0.1~ by mass or nore, superig i nsi rty can
be obtained. When it is 20.0 by mass or |ess, suffi cﬁ%ﬁf’vﬁf‘ﬁ}?“rrgi@f perty
can be obtained. It is permtted to add (a2) at |east one 5 conpound
selected fromthe group consisting of alcohols, ketones, esters and

hydrocarbons to the rinsing agent containing the conponents (al) and (b).
The anpbunt added thereof is fron1C1I028y mass to 20.0 by mass, preferably

f Olghb t ~ . 10 f bly f 0.5~ b

o 50 by mmes.  When ¢ HEamA TP & by T e Tor VS R preferred
- cl [ t be attained. W it is 2 b I ,

more. pr ef or FRU IS iy CAGENL M (FPHRG PRSI OITI15:8Y Fiash TAACBECTS

bt ai ned. t t Y oo tioxid h t (d),

Che Ul travi OFoY ABSarRee s gl Ef e L s POt ey T rom 1 tb

000 ppm anduRie o LA o 48 10 S00.PAM Jeed( o/ 4] The 20

mass proportio (c) a range referably Trom90/10 to

10/ 90, ard ref I r 0 / t,d f t hat the
conposi t?on@%?!%tr%gqrrﬁlgé g rfagtg{rlgtﬁ%{f't hzceé%sgé)rre‘ﬁa%so% h%%%?frl?h@{% eani ng agent
25 to be ri %?@,r-l&%%uﬁ%g ti d £HaSkd Qs dheOmRgsdr tdONe Phtbhe rinsing
agent constant. Melting points of the cleaning agent and the rinsing agent
in accordangeow tthet ke Rresenttdnwem)ionc) 30 Wonvenhasp 2004 50 aagk
preferably not higher than 15C, respectively. In view of uses in the

W nter, noreénpwefiehablag ear € shatenttwgterf ndrare i dank tcbtraireegriefer abl e
are not higher than 5C. 5 If desired, it is permtted to add various kinds
of auxil i ar goageniss ngudth eagyesierfaaxicantaporst ali)l id evcsi 1 tedmama ngnagent s and
ultraviol et absorbers to the cleaning agent and the rinsing agent in

accor dafdfe Wwenk tihewpriebemt sioiMerstcrdgraiimirey remsyirgucvaatislo ef fects of
t he present invention are not inpaired. Exanples of the additives, which
may be addegonsachedcmédhi g isg@endemnsadeortdari@asatie tHe present
invention, are explained as fallows. As the surfactant, anionic

sur f act ant s91850d¥efoitc tEr CdCRaNY, a¥SHitoni ©)s i MEARER ST Anphot eri ¢
surfactants naﬁybe added. Tﬁgﬁanionic surfactants include an alééli met al ,

al kanol ani ABT6¥1R[i RETsdfy JEBFaGot SaciRls g 619D Tar bon at ons
or dodecyl bepzene_sul foni c id. The cationic,20 surfactants include

guat er nary g%ﬁnﬁ?ﬁ%??&???.aiﬁ@%%ﬂﬂ?%ﬂ%?%ﬁn*%c%§h§?9%%ﬂ€%ﬁ§ﬁé¢%é%ne oxi de
additiv o] Ky enols _o r.ai.aht i r. 'Qﬁﬁy' | cohol s
havi ng Sgtogfgkéakggnqg oﬁsﬁegﬁg 6%F§éﬁﬂif£ﬁ§36§#ﬁgﬁ'oﬁ?%%%py é%gn%xide

bl ock polymegs. T Raaphaternic sy factants, ifgude betfidig type and

am no acid typecoggg? gsgp%e sﬁgbi%%zégs ?B%ﬁ%ontroﬂ?vng corrosion, rust
generation apd;dsgpglarathionefi metals, vitro 30 Novenber 2004 51 al kanes
such as nitronmethane and nitroethane, epoxides such as 1, 2-butyl ene oxide,
ethers such as 1, 4-di gxan@otanakeeciUcE ahel Hreldatoliafidie.iand

1, 2, 3-benztriazoles are nentioned. 5 As the defoam ng agents,

sel f-emul si bredidkki goneeasdiihigt apearbatisy caaipds.s iiggh@) a cdledrsing

pol ypropyl ene gl ycol, polyethylene glycol and fluorine surfactants are
menti on2d. Thekposh ehfebt bveatlkeednilngocar ld eainteal ned cl@amiech wish cl eani ng
agent and the rinsing agent in accordance with the present invention by
means of théef okl ohengiobeanieng,ne8fhod, heeitlinge Fandt ey inst Fod and cl eani ng
apparatus. The cl eaning nethods according to the 21st to 15 25th aspects of
the presenthfabenyi bACRRRiEE &arr gever adllagnivepon ©F e l@a&dnidie agent (e)
cont ai ni ng the conponent having a vapor pressure of not |less than |.33 x

| 03 Pa at 200TmPaN§ntaad ERBPEBRFoRERS LRAWIAGJa BPEp 6 eFrddSurg St | ess t han
| .33 x 103 Pa at 20C (b). If 20 es%red, t he antLoxidan%@&g} q?y QS added
thereto, théFkby BBPAFnFRESsEPel P tn¥ERPISCABRIITY. iy 8% & pr ocesses
are characterjzed in that after conpletion. of the.cleaning, tinsing and/ or
vaporclégniﬂb{érgh?i¥?p85rgﬁéﬁréﬁFgRFPﬁm(Ffev§68$l8ﬁ %ﬁ@kgéEQVea%ﬂng agent
and its condensate, the_vapor being.generated heat i i ng
Sgent 15 1S NOreh ERERTERESRonGONant (RITT FRESERg: ARorig, TE

fl uori necontaj nj nd, i.s:inevit.ahl 0 .qht ai 30 Novenber
2004 52 cIe%%%n%ggaéﬁgggﬁdgpkﬁébgg gge?P¥ﬁ§§§§85n§% Iggﬁepgﬁﬁﬁl In the

cl eani ng st hysi,ca s a i PhNGin PRI .and showeri ng
are conbinegg?%?’tﬁ%yp%rgggg 8?5%28?23?n3ggﬁggﬁi%SlgPo%e%%;? so that an




5 effective cleaning can be attained. In addition, i he ri.nsi tep,
physi cal neans such as di ppi ng and spraying are corrt#bngavab%rr%%pﬂsjrpose of

i nproving rinsing property, so that the rinsing property can be further

i nproved. For the purpose of inproving the 10 rinsing property, it is nore
preferred to use a solvent containing substantially no soil as the rinsing
agent. Wien a spray-rinsing is carriedlout for the pur pose of cl eaning or

i nsi ng, di sch ' i f bly_ f 1.x,103.t0 2 106 Pa,
and more pr AGTAHITEAT ot A5G 186 T 011 XOPOBSPRS PEPoFEdf ng met hod i n
d ith, th t i ti : [ be _t t i tabl
258 cf oani 1AL hg" 51 SHhi HG° agBht  CDEERALET €71 EP€Lpar i or i n bot h
I i ty, and ' i terial
[0 20 be ol i adilt ng RboRontEnPF sl Sar ' GerRvTRg Bhsan T Ag agent in

accor dance wiLh, f he, ot epent o ept | o0- Y BrClRaN:BA2ARAER! U3 IAREW th

may be any process and apparat us capa eaning a materia

cl eaned. 25 forsexanp eah%]gv&;ée100§é§>9£§tieni PRRRVEngNd (hen use a

conventional cl eaning mnet and apparatus so far used with a chlorine

cl eani ng agechaiede #$r NG HéT1ARIhONLAhOT cl BEnEheaRLRE tMBEiGEcand
apparatus. A preferred 30 Novenber 2004 53 cl eani ng apparatus wth use of
t he cl eani ngrageilte ANichd | 1i5h 100 (RPeMd acker Haacenyi thnkheFpr esant (Nvention
is explained as follows. As a cleaning apparatus preferable for a one 5

l i quid cl eard ngeaoteariesm fide cdeahhuguagentransfecoidganbe wilehntilhg present
invention containing a conponent having a | ow vapor pressure, nanely the
conponent (Bgdrdviing thevaporampiegsuarkofE]l ess thansei33sgpa@atPadat 20C is
used, and no rinsing agent is used, there are 10 nentioned a cl eaning

met hod arfd drerdpparatus, wherein a cleaning tank is heated, thereby
enabling a heatcleaning of the soil attached to a material to be cleaned in
the cleaning tank, an conderseechfof nehe oRpBAGAE {RYSRE¥PAY a high
vapor pressure majnly 15 contained in the cleaning agent.and t he conponent
(b) slight | PRORE S THRATEIN | PRUbBLE i2Y R Epfaf I FT hSPAG™ N a vapor
zone, there rinsing a small anmount of soil possibly attached to the
surface of 'erial to be cleaned, and noreover a tenperature of the 20
material to be cleaned,is red her gby,. | 1 Dng. r-cl eani ng
effect. According to t e(A%ﬁﬁ%%ﬁP%%?H%ﬁ %%%nﬁ%ggﬁﬁﬁgléggﬁﬁgggs in

accor da i .t r i nvent i LL J - a Use any
rinsingqggeﬁ%kgﬁ' gs%hgﬁl|éﬁfgy€¥5é%?%%ﬁ%a%ﬁ%gg%5€??g§52%¥03§}Hgng as a

result, a cheaning YS! e eAShd @ 14 dikoat poL-cansbagatbakned. As a

speci fic exanpl e of the cleaning net t he cl eani ng apparatus according

to the 35th waspactqofd b3hJNomenber r 20044 S4i t hea psgsentepaYeliihgn and the
cl eani ng met hod according to the 36th aspect of the present invention are

preferably peink ed/QHd alThespgd eatidy felhed. and cl eani ng apparatus in
accordance with the present invention are 5 explained in detail with
reference to the drawiThgs 43rd aspect of the present invention
20 provides a cleaning apparatus characterized in that the
cleaning apparatus according to any of the 35th to 40th
aspects of the present invention is used in combination
with the cleaning apparatus according to any of the
41st and 42nd aspects of the present invention.
25 The 44th aspect of the present invention
provides a cleaning apparatus comprising (E) a cleaning

tank in which a material to be cleaned is cleaned with

(e) a cleaning agent, (F) a heating tank having a




attached as follows. The cl eaning apparatus shown in Fig. |, whi is an
enbodi nent of the cl eaning apparatus according to thé’Fd\%@PHegEbﬁé'cﬁbgf t he
present invention, conprises as a main structure, a cleaning 10 tank (A) |,
in which the cleaning liquid (e) is introduced, a vapor zone (B) 2, which
is filled with vapor of the cleaning agent, a cooling pipe 6, with which
the evaporated cleaning agent is condeAsed, a water separation tank (O 3,
in which the condensate is 15 separated fromwater atfac eg to _the cooling
pi pe 6, and MEAENRSMEHBNSM P [GENBALIRI 1PRF rﬁgr f&PhgCPhe

o act! oal ol CRMERGERE R GO S BT GG Ot Eh 8 BT HBCEPRAE i g or

20 cage for exclusive use, is transferred thro t cl eanj p atus in
order of the 'edni'ny FarfieH%) ™ 4 q}h%a%%%o?fg%}lé ?B#Z?Q%ﬁg?gb?/a&
conpleting th I ing.. 1 e [ a‘gﬁi ( o Eh eapi ng agent
in accordanc@gvﬁ[ ﬁé}%hgz%ﬁ)roergeiéhel%\g%i%r{ls ealf%%éw(%h&éﬁ eg?zaf ﬁ?and t he

soi | attache t jal i eaned-y n {egoyednunder
heat i ng. %{1 %h?’%tter}enesf@e?%é%hoyi%ca gloﬁer su%ﬁ”%’sgﬁ g% gl\%g%rrber 20184 55

vibration and, subnergedd E}btq{iﬁehf 15 &t ddh teh@sqsiseraten a

conventional cleaning nmachine, nmay be applied. Tn the vapor zone (B) 2, a
vapor of the R ePoRgnts (i hasd it 2 iHPh Mapoin phiesskire saindy contai ned
in the cleaning agent in accordance with the present invention and the
conponent ( bkcsltaghting eardaaiinef dd@itei s i Corcttastens edi tin sdedcool i ng pi pe 6
and gathered in the water separation tank (C 3. The 10 liquid tenperature
of the condersaidensatlecower edpurtdtea oowldaigl pdiesdvednth ttiee eafter the
condensate is transferred in the pipes (D) 10 and 11 with the aid of the
spray purd (D)leaniamd agpmdyed X)o aa neathar ism tohesepapaetng solgd t he spray
nozzles (D) 12 and 13, 15 thereby renoving the soil dissolved and/or

di spersed i nWiltd @ sapargtdgentii M sd |1l beereaiedchedtrd t he
material to be cleaned. The condensate is gathered in the water separation
tank (C) 3, ERéiesrParatinddiddd into a MEDFEThE BT 119 t Rtbugh t he
pi pe 9 and the 20 shower punp (DC\)) 5. and heated wth the heater 4. A part or
the whol e of h&DEomsEsitt 7089 s\VapiIwidd Hitf T¥hdens }%1%e cool i ng

ipe 6 as indicated by the arrow.7, and then the.condensate s returned to
Itohg wat er se §raéltsi%8r1fr¥e§lnl§‘(r 4 ttﬁ’reolfgq?atrr?gclp?rbef%l.t% alrhée Y&por - ¢l eani ng
carried t i_n_t.he vapor_ ,zone i]l.ed wi \Y in the
cl eani ngq'téanﬁo(lg)enfai%% gflf é)(%elci\(/?oagsgaa}# il% s%%%%%g%%%%ﬁﬁ%ggﬁ t he

| ast stage of(Htéhe (%I)e%nirqré%hsatng%m f&ﬁ‘geé}q‘é -@%{g%@m 501 | at

all is contained in'the iquid pro nt elsu ( erial to
be cleaned tB@%%*éncga%e%i@taﬂn%gﬁftatrh@ MAPQYnd AGEOTHE Nk 4k clepni ng

apparatus in 5 accordance with the present invention, the conponent (a)
having a hi ghnapan Br assWse i Mok ceHEingd:d 1y thearod Bant gy ageat and the
conponent (b) slightly contained therein are circul ated while being

subj ect ed tocskahenyr agentt A tthed dliedihPreanhlgaiE)i ned hehelsanl40 i ng
apparatus, and as a result, possibly slightly remaining soil attached to

t he mat epical skpabatihganetkcan be rinsed or vapor-cleaned without use of
any rinsing agent. Next, a cleaning apparatus shown in Fig. 2, 15 which is
an exanpl e of the cl eafiihey 4&pparapes tacdordingprasarte Betantbspect of the
present invention, conprises as a main structure, a cleaning tank (E) 14
and a heati ngreaakesFr £3eand nghisepated s enmnig sgeht ({e)2 iGL e Y eluced, a
vapor zone (G 16 filled wth vapor of 20 the cleaning agent, a cooling

pi pe 22, witkawi BRVERE évasaTaNed "aLEH TR denth s CrhddnsiESh wat er
separation tank (H) 17, in which the condensed Ii%u.id i s setgara ed, from
wat er att ach€Bet GOPRENESS! ICRGSHLF t HRde i SmE Q3N e 3L AT/ A %nd 29
for spray-ripsing 25 .the condensate ,separated in _the water separation tank
(H 17, éﬁd H@éﬁgﬁﬂsﬁrﬂ: %ﬁ’) 9P SIAG 31 orvaéﬁqrdulglﬁ)nga P 4 %gmagent

bet ween the cleaning tank (E) .14 and the .heati t.ank .GF n a
practical cl Bbﬁflﬁg?g&“‘ ég &fber 2004 9 JAH A oo

generated from the cleaning tank, (AB) a water separa-

tion tank in which water is removed from a condensate



material to be cleaned, which is placed in a jig or e for e sive use,
is transferred through the cl eaning apparatus in ordﬁfEB eF}Peefﬁd ani ng tank
(E) 14 and the vapor zone (G 16, thereby conpleting the 5 cleaning. In the
cleaning tank (E) 14, the soil attached to the nmaterial to be cleaned is

cl eaned and renoved with the aid of ag ultrasonic wave 18 while controlling
the tenperature to a pre-determ ned d &ree. 10 At this tinme, any physical
power such j 4 i,on ged | in ent, as used
for a conve?ncisz?%dnlgfgécl%%n?%d%}é%ﬁ%efg%ggﬁggap% igésgph gﬁggvgpor zone (Q
16, a vapor i d it GOIPENENt, | fdn "ayhng: A Mhgh: ¥apoL PEASSUECTRAN Y 15
contained in the ¢l eani ng ‘agent 1 n accordancé wt the present invention
and the conpgne i gh j ey eLNLLSKC diw t he

cool i ng pi pe 22rannr( g%t%%?efd}(?%c‘?ﬁie@hwan‘?%tr:égegg?a?%e(é)% ?gﬁg{}(@% l??%ﬁ%he
l'iquid tenperaidy esdfatdie; Gondengalsi s | Awergdsyi it hsapgPae9aki ng pi pe 98,
and thereafter the condensate is transferred in the pipes (I) 26 and 27
with the si &0kt high spisyh pAPo{1)cedtandngpeayedihg agentetsal to be

cl eaned through the spray nozzles (1) 28 and 29, thereby renoving the soil
di ssol ved ardrafacliespesrsied tie 25chdensheantbgsegenstewboth soil had been
attached to the material to be cleaned. The condensate is gathered in the
wat er separ atiiswo Ivank {(iH)tHe, c1dwem bad t @gentf r 0B esl matbabhemcfeani ng tank
(E) 14 through the pipe 25 and 30 Novenber 2004 58 the spray punp (1) 21,
over fl oned antridivatsdy byramef er r by 30he aptieahéng i agentutedthato t he
heating tank (F) 15 to be heated with the heater 20. A part or the whol e of
t he conposi GlGRNINY difsth 264 afrl Emaenstuseearahintet2dbt i MEFDi e 22 as
indicated by the arrow 7, and then the condensate is returned to the water
separ at iléh TEARAYSTL £ QT RRHL RERL S Pet DS THEL VRPoF LR | EERFRYSEEFri ed out
in the vapor zgne (G, .16 filled with the_vapor nerated in_the 10 heating
tank (F) 15ti°s%$‘fef I NS RALAFIN ST e5? gw%g? i%@%ﬁ?s?ﬁetﬂg%ﬁﬁst st age

of the cl eaning,step, because no .soil_at all is_contained i he I'iquid
produced on aﬁebﬁﬁ}ffceénoo‘fe e nieterat St os%%alé?gja%%d{?rﬁ?oug }bondensati on
of the vapor,.,~15 _According to e C j 1 vi ded for
circulating <tAhGé & gnfrﬁ’hﬁagnqgsgr%nﬁé%eﬁﬁae%%&ﬁlVg%%nkll n% ?%i§%5€4 and the
heati ng tank.:(EF)..15,.:he ; i 4 | rans red; { b ing tank
(B 147t hrotan e S () B R R e e P T re O e T et o Fre aums ()
19, andjoverfihqued g qzm' cated by { dven @re o% 30 twn 1@k udpteréhe heating
tank (F) 15 fromthe cleaning tank (E) 14, so that the cleani ng agent
conposi ti ongingiket N 4 heyredieani e tainkh (e 141 @il theamepéingdt ank (F) 15
can be al ways nade equal and the 25 fluctuation of the conposition of the
cl eani ng agehtrouyh el g tdnki {H)eA4 can be prevented, thereby
obtaining a stabilized cleaning property. According to the cl eaning
apparatus in 30 Novdnrteerd 004 9= ctc coff dane eemesdnt henperisert | nventi on,

t he conponent (a) having a high vapor pressure nmainly contained in the

cl eani ng agemovanle st Héec anpameintg (thsid grdgrdons aineny ereiafare

circul ated while being subjected 5 to state transition to a liquid or a gas
in the @Pealhieng lgppacatifsth @anpasta alesihe prrenthlineEngHly remai ni ng
soil attached to the material to be cleaned can be rinsed or vapor-cleaned

Wi t hout useWBRI&AR HhesiHEHYer 2PRRIH Yhe XM MY @RI At shown in the
foregoi ng Fig. or Fig. 2, it is pernjtted to increase the cleaning tank
and/ or the ﬁg‘ﬁt i%r?ﬁg’té:r‘ﬂ(‘lt%q \&?Hﬁ‘:tﬁ%r‘gﬁl tAHk P T FEEPect VB Y Ceb@ndi ng upon
t he purposes and uses. 15 As a cl eaning apparatus suitably used in the case
wher e preci Y°6M "¢l eani ng of a high cleaning level is carried out using the
cl eaning agent in accordance with the present invention, which cleaning
agent contains the conponent (b) having a | ow vapor pressure, 20 nanely a

vapor pr ess\%ﬁ%g oeess gt o mpé\pﬁ,f% at 20C, there is noted an
ank 1's he

appar at us, erein the cleaning t ated, thereby heat-cleaning the

soi|l atpached to the fﬁ}?erila'(s(gﬁ&ﬁb%rf?'e%mr&éhﬁ her cligandt A ank, the

condensate of the conpo ent aving a high vapor 25 pressure nmainly
contained ip Fa%a%b%a%'d&&ﬂ% Nd Hhe pommonanit (B0 ©ld ghiddexont ai ned
therein is allowed to stay ina dip-rinsing tank in which the material to
be cl eaned kgvdhpped .to be rinsed, thereby rinsing 30 Novenber 2004




60 possibly slightly remaining soil attached to the f ace .of mat eri al
to Belclea%ed ag merl as Iome?ing the tenperature ofﬁ$N8WﬂﬂQﬁﬁ%. 0 be

cl eaned, and as a result, a vapor-cleaning effect is increased. The 5

cl eani ng apparatus in accordance with the present invention, wherein the
condensate is allowed to stay in the rinsing tank to carry out dip-rinsing
ensures a cl eaning system according £8 which a nore superior rinsing

effect can be attaine and:%e-adhesioqagg oil 10 %? %he ?urface of the
material to be cleaned hn b et eI beP hi tEEACL52HE8%i0 t her the

condensat e aobtai ned through, heating .the,cleanin gept . Qr LiL.asi ng agent
i n accor dané®RAM %ﬁu?ﬁﬁ Qﬁﬂgiﬂﬂg%Q?o%ggg ?%%g??n§?n688gé2§58§§b|e in the
dip 15 rinSi#E$éﬁﬁ k. As a specific exanple of the cleaning nethod,

ec

pref erabl y, r}'eoann'ing apparatus according to the 37th aspect of the

present Invention 1s BAdUod flthes e GhoaRl NG, EL ROEHANG1ELARALNY

apparatus in accord 2 ce wth the present 1 nvention are explained in
detai | wig h Lf8renee 4Q-dNe (I avi Ngse add@achedoast f9F| eMe. pFbgegkeani ng
apparatus shown in Fig. 5, whith is an exanpl e of the cleaning apparatus
accordi ng tqviet3 @ aspect of the present invention, conprises as a main
25 structure, a cleaning tank (0) 71 having a heating mechanismfor heating
at | east one conponentrigpnst idHiwd Ngh tdrbed Badth ido AgeENE ¢Eranndgor
generating vapor thereof, a vapor zone (P) 73, in which vapor-cleaning 30
Novenber 20@4patatsuiscaadoadiion te tthd O vapomspgeneo it edei prébhent| eani ng
tank (0) 71, a cooling pipe 77, with which the evaporated cl eaning agent is
condensed, dnwatégrdiogeparation tank (Q 74, in which the condensed liquid is
5 separated fromwater attached to the cooling pipe from _ and a rinsing
tank (RL072, in which Eigp- r§ rdiawp ian cembodnent of thheheleshdBfisate freed
fromwater in the water separation tank {f% 74. In carrying out a practica
cl eani ng, a2FREEATAS BEIE BIrshrded, ththi THER s2ave et REBJITER BEFFEbr cage for
exclusive use, is transferred through the cleaning apparatus in order of
the cl eani ng™&RE1CH)- 71, the rinsing tank (R) 72 and the vapor zone (P)

73, thereby conpleting,.the cleaning. In_.the. cleani tank, (0). 71, the

cl eaning 15 agent in g&ébréééi?%ﬁ%%Pt?ﬂ??§zﬂﬁﬁﬁ ?ﬂv %?i%%é?%l%éated with a
heater 76, oi_|l . att tQ.t erd o 15 cl eaned
and rermved%gg %? %H%ataicrﬁ%.rait%%egﬁos q%%yﬁi}%@% c%?%%%e@%%%ﬁgas
vibratiqmr and.suknerged jet of the cleaning agent, as 20 used for a
conventional cleaning machine, may be applied. In the rinsing tank (R) 72,
the cl eaning agent in paeCordangdMdh &l PIRSentof MMeat é DBah Snfeat ed with
the heater 76, the evaporated cleaning 25 agent is condensed with the

cool ing pi pﬁpﬁaﬂ:a%utse%%ro%tdﬂrﬁg afo tthe condensad &ct So f ovves eslrsbéhtt he
cooling pipe 03 and at the sane tinme, water is renoved in the water
separation tankknt@on/4, and the cl eani ng agent 30 Novenber 2004 62 and
soil attached to the material to be cleaned are cl eaned and renoved wth
the water-free condengdige mBetsiiored aro drfteodimsingo £ artke (FRgamind t he aid of
a supersonic wave generator 75. At this time, any 5 physical power such as
vi brati @0 amgprsubiesgeddoetdiofy thre e dfitly agret @b thediosert
conventional cleaning machine, may be applied. It is possible to prevent

t he conposi thyrntiget-uati on of the cleaning agent by using the rinsing
agent in accordance with theEpresent 10 invention, which js, put in advance
in the rinsing tank. FE&@rtthér i §sreidth i it Tuct v o9 2% he
conposition _of the cleaning agent, it is nore preferred that the

conposi ti onTBE1PHE -ri nsing agent in accordance with the present invention

is made equal to that of the_ 15 condensate obtajned, through heating of the
cl eani ng agznf:&eﬁﬁlflﬁe%\?é%or( dne (PPR3,*Yte @p’o% o"faf[%lg sepdra
25 tion tank (C), 4 heater, 5 pump for shower use (D), ©
cooling pipe, 7 vapor flow, 8 pipe for condensate, 9
pipe for condensate after water separation, 10 pipe for

condensate for spray (D), 11 pipe for condensate for




conponent (a) having a high vapor pressure mainly cqontained,in cl eani ng
agent in accordance with the 20 present invention a% ﬁﬂge@M@@ﬁt (b)
slightly contained therein is condensed with the cooling pipe 77 and
gathered in the water separation tank (Q 74. Thereafter, the condensate is
transferred to the rinsing tank (R) 72, in which the material to be cl eaned
is 25 di pped in the condensate, there%? renmovi ng the soil dissolved and/ or
di spersed in_the cleani agent, which sqil been attached to the
material toSHEWEFedked. q%heq’%c,r&ﬁ’d@r?feﬁclee i@)gat erdd 3 rf%zgzclm%t g%) 'separ ati on
t ank 30 Novenber 2004 63 ( 74, thereafter_ intraduc [ he rinsing
tank (R 72 éhggﬁéﬁlpﬁetﬁin&e%@,’ &\;;ﬁqa&lenfézsaq%d&gdt g% b\;;éé)%%a arrow 81,
and returned to t cl,eani_ng .tank (0)..71. .Theg cande t iN.is

heat - boi | ed“®*th (?ﬁé ijgatwgrt%g fbe,paa{:r?)c?lao]npa{:rat%(or%Heqﬁo\ﬁeé%%ﬁe
conposition_i.s_vapaQri nden it I Pl pe, 8o as

i ndi cat ed byat%ﬁé g(rgr %@E%S%gngﬂt hensa[etﬁ*él\,&coér’llfgggéfggc%ds ret eudra)ned to the water

separatien Lamket 214 E?“&’%%?i tRe R PE 79221 & cHE AR L) eami ng carri ed

out in the vapor zone | Tedwith the vapor dgenerated in the

cl eani ng tagkp6Q) r{w,S 28f fp'i?ei v A cdhddiyate cleaniing omyried out in the
| ast stage of "the cleaning step, because no soil at all is contained in the

liquid 15 preduced @8 bhe csUikaes eddia ISl iz dipdefat emnetkrhr ough
condensation of the vapor. According to the cleaning apparatus in

accordance whth tthe phesenrt (iInvyerdi qripd e rcanpoiserdatea)fdavigigern hi gh
vapor pressure mainly contained in 20 the cleaning agent and the conponent
(b) slightlyIcontai sedayhewoeiziear(d)ci rxulsptrad whdzd ebeillg sihjected to
state transition to a liquid or a gas in the cleaning apparatus, and as a
resul t, 1possilbbypiski glyeny rféwmi nidlg sidid o tidiad atd the Ra&l to be

cl eaned 25 can be cleaned in the rinsing tank (R) 72 and the vapor zone (P)
73. Ther ef oreenthe 38| eamiang nappandt Ud)irs Juitedite 768 pRei stdn cl eani ng,
for which a higher cleaning level is re%ire . 30 November .2004 64 In the
cl eani ng appPar&EusePR&RtioR (tRéX diE rgoithg HFilg S5t 4g pkear‘}’ﬁt dto

i ncrease the cleani tank and/qr the rinsi t.ank to t r nore tanks,
respecti vel 56 885‘8n%%ﬁg SEEGH t@g 'pur p FEEP d"ﬂjg( e -s%%v%% eani ng met hod
according to.,the.26th aspect .of _th r.esent, 4 nvent.i | 4 uigable for a

cl eani ng rreFIJISS,nl%ﬁela&eﬁ%t Hé)cl g’aBn?lnegmle:r’cgrdr iQ:éD rlc}ﬁlt%ngslﬁjn% té(\/v(}f;1 li qui ds,
nanel y, .the ni agent i.n _a it t ; } {;on, which
cont ai n%glovf%hg?clgg%ghe%? Fﬁ%ehg\%%:lg%gﬁ%&%av%ﬁopﬁp%gﬁ;EeOﬁogﬁ/ﬁHsés than 1. 33
x 103 Pa at ;20C, and,t he .comanent, (@) oA gherdd Reirikragery fdx

accordance wth the present invention, wthout liquid circulation between

the cl eani ngrtagk @nd the Jiigasing (Rueidand tdie diRaldmg(rLs, temk with
i ndependent use”of the cleaning agent and the conponent (a) or/and the
rinsing ageBbray nozzle (D), 46 spray nozzle (D), 47 pipe for
transferring cleaning agent, 48 pipe for returning
20 liquid after separating soil, 49 cleaning tank (E), 50
heating tank (F), 51 vapor zone (G), 52 water separa-
tion tank (H), 53 soil-separating tank (M), 54 pump for
spray (I), 55 pump for transferring cleaning agent (N},
56 pump for circulating cleaning agent (J), 57 ultra-
25 sonic wave, 58 heater, 59 cooling pipe, 60 vapor flow,
61 pipe for condensate, 62 pipe for condensate after

water separation, 63 pipe for condensate for spray (1),

64 pipe for condensate for spray (I), 65 spray nozzle




Specifically, according to the cleaning nethod, the §ﬁﬁ%€%ggggﬁpho t he

material to be cleaned is cleaned while heating the in the
20 cleaning tank and controlling the cleaning agent tenperature to a fixed
degree, and a condensate of the conponent (a) or/and the rinsing agent in
accordance with the present invention hg allowed to stay in the rinsing

tank, in which the material to be cleahed is 25 di pped and rinsed, thereby

rinsing a sma(III) arg%ugéjr%f ng&iézlpeos?s]fgbl y6'ﬁtéf§m%%%?aé%?t fﬁig‘gc%gf t he

material to bé ¢l ean ower i 't he téenper e e nhterial to be

cl eaned, and a : : %ﬁ)@r 00 apijpg effect
with the vapgrq%gf ftoﬁzlgcltgr(r:p%n%gtnlﬁg?a leoarr%g}]%b%/ eri (n@i 'n;%%gpe%@i ﬁbgccordance
W th the presgplhAKeNidiLGafy ey ddicr @dsetro Ik &l eadk nge @y sMbsyrat e

equi pped with parfs such as an al'um num el ectrol'ysis 5 condenser by neans
of flux cleaniipgid hetereaiig Mok and the cleatihg apprradys 7
accordance with the present ‘i nvention, wherein the tenperature of the

cl eani ng agertnisAnighe a@lkeq(K)Ng TR YIS GUtd ol )ed TANENSHr Sepatheani ng
system capabl e of dimnishing any 10 effect on the parts on board. As a
speci fic exampbea ahnkheagl,eart ng vristod,c tWwere| €adingha tagaparal us accor di ng
to the 38th aspect of the present invention is preferably pointed out. The
cl eani ng net bodland plieani 7§ appamatiiow,n & qoimante: 1Sowiensabe, pdesent
invention are explained in detail with reference to the drawing attached as
fol | ows. Thepébeadpig capsanstarse oWy iwatRy . sepandiini sSlan exanpl e of the
cl eani ng apparatus according to the 38th aspect of the present invention,
conpri ses asCanAgREaser 43020 8% €leandingarfiaiy t Bk () BOHRA ngPBK heat i ng
mechani sm for _heating the cleaning_ agent, a rinsing tank (I) 83, in which
the mat etPal (Fb'bé‘lcfg‘ééﬁé@g‘l $anknsdd wi%th RO iafthg \Qgerft® “AHRGti ng tank

84 havi heat i hanj f boi |.i th i nsi t,
Cone 25 (V) B852FRChATC A Spall ol Banihe 4TS At g AR S he' vapor
generat ed I n.ihe; heating tank (U, 84 a£odlingnipe S2.c Wddg which the

j
evapor at ed cl'eani ng gl;ent i’s "condenséd, ‘and a wat er separ‘ation tank (W 86,

i n which 3?}1]%'8}@;{?(%51%%%0%@%@25’? 'éqe@sle%oldﬂ‘ﬂgdé{iﬁace;,e ated from wat er

attached to e coofing pipe. | yi'ng out a pra | cleaning, a

material to pescheaned, WALGR IS RACEY ik A 43 G oA Ol £xsiisi ve use,

[
is transferred through 5 the cleaning apparatus in order of the cleaning

tank (S)182, rbhechhhaghBgtkanks( blp@3 rand doiRieraRale z0ne A Watly thereby
conpleting the cleaning. In the cleaning tank (S) 82, the soil attached to

the material sépabetebfaned conekeznee andwl0 a7erDUad Wodl itke mipk,0f a
supersoni ¢ wave generator 89 while the cleaning agent in accordance with
the present iogeoleanihg heakedEw,t h0d heattamgBtarkt tHi,s itdare;arny
physi cal power such as vibration and subnerged jet of the cleaning agent,
as used for aogenveénii vnal wakecl sapiamg timchitrek n@d) ,bd ldppldcdding
I ncidentally, the conponent (a) having a high vapor pressure contained in
pipe, 111 pump for shower (Y), 112 soil-separating
20 tank, 113 cooling tank, 114 pump for transferring
cleaning agent (N), 115 tank for liquid treated in
soil-separating tank (X), 116 cooling pipe, 117 pump
for transferring liquid treated in soil-separating tank
and pump for shower (X, Y), 118 separation filter unit
25 (X), 119 ultrasonic wave, 120 pump for circulating
cleaning agent (J), 121 heater, 122 cooling pipe, 123
vapor flow, 124 spray nozzle (Y), 125 spray nozzle (Y),

126 pipe for spray (Y), 127 pipe for spray (Y), 128




the cl eaning agent is once evaporated by heating, a ondense i£h a
cooling pipe 90, and as a result, the resulting con glgtvgnﬂ%er??e% ned to
the cleaning tank 20 (S) 82. Therefore, fluctuation of the conposition can
be dim nished. In the rinsing tank (T) 83, the cleaning agent and soi
attached to the material to be cleaned,ﬁre cl eaned and renoved with the
conponent (a), the 25 rinsing agent i £ 'accordance with the pr esent

i nvention and.theLr_condensates. this tinme,.any.physical_.po uch as
Vibration andSAoReF ged et SOES( ha 28l BRRCngBRgent T as TSad B 207
conventi onal ' machi ng., r 7. applied. In the
vapor zone (%§£§§£é§g$épg?hoglﬁgi%B§h?¥§Hg§n6§%g§Fg(é %gaﬁng a hi gh vapor
pressure is 1 t cookbng.: pi.p 2 d red i, the 5 water
separation t%ﬁég%€§§§%$%é?¥e??f6mg?anlP%e%P?qﬁ?% Eg%%gﬁ tgﬁéﬁg%nthe
condensate W38 LRe-£0Qhipg Ripe 192, ptBe ¢aRdeRSRLG alcd nlyr @NeferirRA to the
rinsing tank (T) 83, in which he mateérfal fo be cleaned’is di pped in the
condensatg, apese '(@ﬂpeigBU_E:@e!aﬁith\@Eg@Htl@th,hl'B'@ec_Q@@'n'iﬁi@ Riapg | 04,

t hereby renoving the soil dissolved and/or dispersed in the cleaning agent,
whi ch soi | hagl) pees7 aptachedsi gt benrataA) al 186 kenelegnednkTheamgndensat e
is gathered in the water separation tank (w) 86, thereafter introduced into
the rinsing 1adkvéddr 15083 thARpugh4vheapepes8baravenhl aaad assindi cat ed by
the arrow 96, and returned to the heating tank (U) 84. The condensate
therein is heétedoadlihgtpepbeal é2 B8ppaAdratpantferrtiihg whokensftiehe
conposition is vaporized and condensed with the cooling pipe 92 as

i ndi cat ed byl4hes@Dlasepar@BinantankenrPhe tdAdensatadi Pirerurddéd to the
wat er sgfaration tank (W 86 through the pipe 94. Incidentally, water in
the air 1% coHMensed W ahs{aErtbdl Fheapipe a¥enso (PRar é6RvERAKCcECST wat er
in the cleaning machi ne can be prevented, and at the_sane t%ne 25 | oss of
the cl eani ng- 4Gt BrRRERR +RnEPhy 8RAT 2bIAgteB*difFlsi dA 7of the vapor
can be dimnished. The vap out in.the.vapor ne (V) 85

- cl eani carrie 0
fi1led with SHE VPa Roner AF RUTR THE LT30S KGhaDEr 2664968 Z8RLE0 | at | on
t k 84 | ffecti ) finish i i .out ~L | t st
of 't he bl eart g S B SHEEALE0 nbteBi (A5 a1 1% SBRaREGH BHathRthRe 1 Tquia o
produced on the, surgace of he. gmiers al ko becs! gaped-5.t b augh,
condensation o t he vapor. CCOfdlng to e C eanlng apparatus I N

accor dange Wah {die Jr esens HOYERLL oDyt Wk Gubds,of 16hercheanyng agent

and the rinsing agent are used in tanks different fromeach othér, so that

possi bly smaldqliy armuint s1 9% soblif@npipéno1abt agped tootheiprterial to be
cl eaned can be cleaned in the rinsing tank (T) 83 and the vapor zone (V) 85

whi | e di m nisdd Nihd hei $9DS8 th Dple f Foiet bahdons ot e hesel papengoagent in the
cl eaning tank. Therefore, the cleaning apparatus can 15 be applied for
preci sion cleatidargsateor W0 ghipe hfgherighedntngatedeini soikquired. In the
cl eani ng apparatus shown in the fore going Fig. 6, it is permtted to

i ncrease t hesapaderin tdrek cl 2ahipipe ahdkr apdéorinbengi hsgngdt aakdto two or
20 nore dependi ng upon the purposes and uses. The soil -separating nethod
accordi r&f t d ¢he 3 faspecinsferhengrebeamingveaenbn i s characteri zed

BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is explained in detail
as follows.
In the present specification, the term
25 “cleaning” means that soil attached to a material to be
cleaned is removed to such an extent that there is no

influence on a successive processing step. The term




inthat (f) a liquid formed by condensi ng vapor, whi LS geper. by
heating the cleaning agent in accord 25 ance with théaphl%‘é%ﬁperg\b@%ti on and
allowed to stay in the water separation tank, and the cleani ng agent

contam nated with soil in the cleaning tank are contacted with each ot her
in the soil-separating tank, 30 Novepper 2004 69 thereby separating the
soil dissolved in the cl eaning agent, d thereafter the liquid freed from

the soil is keturned,to t | eani ng..t s asu t il in the
cl eani ng agen?ageslﬁ% e gleeﬁgl%atccehc?q:rna gClcegan |nrﬁiona(tjrds&§ ?rcac{mer :ﬁllg%?tesl%u arly in

order to obt g thecchenn ag ageniy and e rdRINg AGeR e gk 09, &1 2

point, it is necessary to use the conponent ( nanmel’y the chlorine-free

f1uori ne- contginbpg compAURd,FYd il IdFQdflord dNEhease dfan- -

soi |l -separating efficiency, 10 the anount of the cleaning agent supplied to
the soil sepapati ngnkanl s VNGEIRASEGs @R dedhte tgaie 4 idBlvddte in _
tenperature inside of the soil-separating tank is |lowered. As a result, it
i's possibke taeseéparabe thense lormyerHf fratiwalas thedgimersaingke i nsi de
the 15 soil-separating tank is kept preferably at not higher than 20C, and
mor e preferablyleat ok gheratihantl®Es Ry tdpmrlidd dm & wissvpoiait tof aabl i ng
a gravity separation, it is preferred that the specific gravity of the soil
separ at ed i scilebhedent-hereinyt hatp lafc itfye a2 @ ldaguirdy iagearite atejErhad nep t ank.
According to the soil separating nmethod in accordance with the present

i nvention, ohhasmatkrikd cleds g eagest Widh thee saliventher édie defre far

i nproved, and noreover it is possible to _dimnish work frequ.en,cr%/ such as
exchange of 2Brehn&iapéagingeagentthaid adé&dieadsid d RSl a9
Accordingly, it _can be said that it is_the nost suitapl.e soil-separating
met hod. t felé| akhrRrgeRetRod Hadediddnity b&pp’&@éﬁw{o l%o‘%&é}%& 2004 ~0
havi ng a soil -separating nmechani sm ich are carried out. wth the cleaning
agent in accﬂﬁggnées\?ﬁlf’%ntthé‘r%ﬁreésé:ﬂ“v&ﬁ&é’r?ﬂ - AR V%Jsbecéaopraebl e of
cleaning the_paterial to .be. cleaned.my he used.. For I iti4S
permtted torﬁgél?\%on%}@ﬁit ?%gﬁal%egfnear“a gcft%aﬁ:paerag’tlﬁ1 aé@%@é t\?\niatiﬁ sdil

conventi onal . chLorLpg heaning Agent. o off i Alderadtd gave the

soi | -separating nec ism ugh t'he cleani ng nmethod and cl eani ng

apparat us haykng.the sgi LeSenanadng SIBehaniemans Wolcotdrdieed, the

cl eani ng apparatus according to the 39th aspect of the present invention
and the ¢keapjpgeaPBar @hUs sa¢eald RF ot h tdikhlaspete Jlddindrasent
invention are pointed out as exanples of a specific cleaning method having
the soil-sepapaki BgnpeehanrendikFethacel eaniwegnethkothaard icleam g
apparatus having the soil-separating nmechanismin accordance with the
present invepléeanedr enexphpomed wWith reference to the attached Figures as
foll ows. The soil-separating mechani smcarrying cl eani ng apparatus shown in
Fig. 3, 20 which is anTexanpheoafenthdadl davimg appapatuprassord o to the
39t h aspect of the present invention, conprises as a main structure, a
cl eani ng tankotA}esg, thanwhi.@R xhéOt|Rmthg Gigensas fa# ridtuced, a vapor
zone (B) 33, which is filled with vapor of the cleaning agent, a ,Zta)acool i ng
pi pe 39, 2Qi t BleANERTt Recrlapsfattde Elagingy aagsk 1ns aCERASIRIEE Y Wat er
separation tank (C 34, in which the condensed liquid is S%pa%at ed from
wat er attache@etBrefenEodPVREpPPe 15aR8si PALEH: g Ak te%30 Aovenber
2004 71 (K iS, i n whi CE t he condensate all owe%d t(% ta itn tnhe1 vat
separation tankI(ES 35 BAd Ehd2PCEARERGSEGENE Tc B Canciat &4 tH “soi
cl eaning tank.are contacied w th each.qgther -t e S raf. and. 5
i(g & Cﬁqc“%(f (g'd i atlr}?glecﬁ t%eh:edf ar}eég’(b&i) R g

renovi ng t he soi’l Y eani'ng agen

fluorine-containing compounds, and (a2) compounds

in the

25 having superior drying property such as alcohols,
ketones, esters and hydrocarbons. The component (a) is
exemplified by type of compound as follows.

The chlorine-free fluorine-containing



mechani snms (D) 36, 43, 44, 45 and 46 for spray-rinsi t he con te
separated in the water separation tank (C) 34, and ﬁggNQHF r( 7 and 47
for transferring the cleaning agent in the cleaning tank (A) 32 to the 10
soil -separating tank in a continuous manner. In carrying out a practical
cleaning, a material to be cl eaned, ichis placed in a jig or cage for
excl usive use, is transferred through fhe cl eani ng apparatus in order of

h I i k d 5 ; | eti
he ol eani nd TR EIS of Sk My T Loy Gr e hocslbpdds, KAREGRALRETE ' 10

terial to b ed i d ' I ' t
ccor dance Wit TR B eoRht™ | Rant 1on"| SUBEaT el WL e ReatoF 38, AL Lhi &

20 tinme, a“%ﬁyéi@r&fﬁraé&%‘ Qfe\’.Qf@%ég{:'%aggb§€?€§£ggdwﬂ€h af the

cl eani ng agent, as ‘used r a conventlona ani ng machi ne, may be

appl i ed. 'nflhf‘of/ﬁfprae&rpeor(g}b 3% xiMs1 ¥8PPRe PEoENgreorRERENt (@) having a

hi gh vapor pressure mainly 2 ontained in the cleaning agent in accordance
Wi th the presailrifmentd AN tdies £ONPORSHEn (BYolk| ghhl ¥xogehaianed t herein
are condensed with the cooling pipe 39 and gathered in the water separation
tank (C) 34.and 30 fNawerbes 2084, RuAfhierchbvethagatbe, | squhdaseaper at ure of
the condensate with the cooling pipe 99, the condensate is transferred to
the pipes (Ryd3amFdspidhfide by dioé foklopiny penpréD) £868nudad sprayed
on the material to be cleaned 5 through the spray nozzles (D) 45 and 46,

t her eby renoibing & hehasiol |IHHT ssowkelieddbyr (6l spedsed HACt Reeeiéasidng agent,
whi ch soil had been attached to the material to be cleaned. In the

soi | - separ athigl Danker(K)a 3mmk hea 1o opfichdat @ oRO¥ feSRhEEFSSepar ati on t ank
(© 34, which is introduced through the pipe 42, and the cl eaning agent of
the cl edfl nghetad - 32 transferred with the aid of the cleaning
agent-transferring punp (L) 37 are contacted with eac@Hother, and at the
sanme tinme, the 15 liquid t -gture is |owered with tHe cool i ng pi pe 100,

t hereby separating and, remvi ng the soil dissoly i he_cl I agent .
Thereafter the cleaninﬁﬁ%ggﬁf #b%ﬂﬂﬂ??o$1?% %o?fga%gc%hgncgﬁgghggte are
returned to the cleanin ank LA nd- a resul t, j onveyed
by the cIeaQQRf%é%§ﬁgdgﬁgbg F%n%vgﬁdiﬁ §:§gnfiﬁ%§§§|%§éé§§¥%$%?gbﬁdensate
is gathered in the water separatign tank (C) 34, and gfter lowering the
liquid tenperature with the*céoiing pipe 99, returned to the cleaning tank
(A) 32 pagsing through #}rhecrpé- PE 2R 12, *hengojl asepasahi By tankgeK) 35 and
t he pi pe 48. Further, & e condensate Is returned to the cleaning tank (A)
32 from the siaye Py 4 Bk 36 Passkng shrdugh<t hee pipespedd: ansl ¢d) and the
spray nozzles (D) 45 and 30 Novenber 2004 73 46. In the cleaning tank,
the condensate is heated wiglr,tor heater 38, and a pat?) or the whole

t hereof is vaporized and condensed with the cooling pipe 39 as indicated by
the arrow 40, and then(Ihetlconflensat=, i 4 & retdHr vedand Rhéswater separation
tank (C) 34 through the pipe 41. The vapor-cleaning carried out in the
vapor zone (B)ky83 diduedchawing thetwvaporayereratedsi h the cl eaning tank (A)
32 is effective as a finish cleaning 10 carried out in _the |ast stage of
the cle&fl ng step, becineel fic svrammteal ¢fjsheonvat hed?Fh #R8 1iquid
produced on the surface of the material to be cleaned through condensation
of the vapor3H AdbcHHinRF §02Q1ec ¥F Bt Fnappai apis ¥ iPe5L A8@bPdance with the

present invention, the conponent (a) _having a high or _pressure nainly
containediI?quQRﬁQ%ﬁﬁ%mﬁ%%e%ﬁf%édggﬁ%o%% %ﬂ@ﬂgyf%gg§¥?§ﬁtly cont ai ned

t her ei i rcul ated, while bei bj t ition t
Ui d o & gas. i n t NOE th Hant T RppAr af UEPS ARl a8 AT e8Lrt . possi bl y
smal | am’”“tﬁ{/%ﬁ_{l@:%&fp}‘gf‘%@‘ Ooﬁr%&%%‘ee,d i35 %ﬁ—e OpEerLabplioahe, cl eaned can

be rinsed or use of "any rinsing agent, and noreover,

e oot 12 oA £ 1RSSR, 28Nt CR0, beyseparaLed, and, ngmoved [0 2

25 conti‘nuous ‘manner, ereby tar’ inprovi eani ng agent |ife. The

soi | - separ at lspgary i aus shown, in-Fig. 4,
%M&Wﬁ%% I\%IQI', | 638 £ NGo APPAE & 0

whi ch is an‘exa venber 04 74 the cl eani ng apparat us

according t aspect of jhespresentubpyenthee, CRANPH| 8ES as a nain
structure, %eg%auﬂ%tank (E) 49 andlg healfli ng tank '(F) 50, in which the

cl eani ng ag‘ifgrﬂl@oﬂoﬁodﬂ'ﬁr{@,dUﬁ@,dZHapé/ﬁﬂDLﬁoropentane, 1H, 4H-




5 zone (G 51, which is filled wth vapor of the clegpi agent cool i ng
pi pe 59, with which the evaporated cl eani ng agent isggaﬂﬁﬁﬁasﬁrzga ter

separation tank (H) 52, in which the condensed liquid is separated from
wat er attached to the cooling pipe, a soil-separating 10 tank (M 53, in
whi ch the condensate allowed to stay in the water separation tank (H) 52
and the cl eani ng agent contam nated with soil in the cleaning tank are

a

tacted with h_other, th ti j h il
i ssol ved | noERE CreRRERG BgenCr 18 REeHaN e 15 e, 8. 1%54. 68 and 66
f -ripsi ' il t ank
52, nbchani SHEC (3} CRBP R R BTt T A ] ThE A i R Rgent botween { h
I i t heat i [ 55 and
60 Tor 30 &1 SRETFPERS S LEr oan T ShoR A T A Re o R Ho e (E) 49 to

the soil-sepgealhig-haRk e GeNbEIUENS JINREoddhcald,y! NY out 2

practical cleaning, a material to be c ch i1s placed in ajig or
cage for exchusbue susen-ibs i ARsined nd)r aughy i, her By, geani ng apparatus in
order of the cfeanlng tank (E) 49 and the vapor zone (G 51, thereby

conpl eting tpergheaarbpenthbhet he iGl2eRperd ltoHdRardy, 2Hhsmsoil 30
Novenber 2004 75 attached to the material to be cleaned is cleaned and
renoved wit hpth€labdobbxbhe, uLH, asbpiee Maxe dhexsd,e 2e6priH-ol | i ng t he
tenperature at a fixed degree. At this tinme, any physical power such as

vi brati on angdebf3ubrehgedneetindf 3HhdHelpearfilng rajentaneas used for a
conventional cleaning nmachine, may be applied. In the vapor zone (G 51,

t he vapor of the conpofgrcifar kxempdes Bifgikheapdit prres s@téai nly
contained in the cleaning agent in accordance with the 10 present invention
and the ¢8nppasAlupbpbstydhetyeconrgithed PrEfdiupraisobvidénsddistith t he
cooling pipe 59 and gathered in the water separation tank (H) 52. After

| oweri ng t hemeERUl IPEEAPEPEPREBLYL €& eCondEitatle RHEEH UOKE cool i ng pi pe

101, th d ' 15 d he. pi 63 and .64 with th
Al of the SHYayoBaIKL( PITBR, ShVApPayequn CEhE It red FEA o baned
t hrough th | 1) 65,and 66, ' hg soil

'ssol ved anbPbr LUPSBGPOBH ¥ ERICE BAN: A5 gent" HILERSBT had been

attached to -0 material to be cleaned. In the soil-separating tank (M
53, the condénsaté of the water separation tank (H) 52, which is introduced

t hr ough e pipe 62, a Is t cl I5 By H{ E) 49
transfer%gd with the Zggaﬁggo?hgﬁglggegggﬁg %ggkggfr§§§%ér%i%§Qﬁhnp (N) 55

are contactegd, W tB,e85Ac0t fekn 2nd gEeEQﬁtSQ%%ebkﬁ%n,FB% lielsitd dreiper at ur e
is lowered wth the cooling pipe 102, thereby separating and renoving the

soi | di ssol veghpodRaNg¥eBber42@94m/enkRet 816! @@niorgnaggrice Thereafter the
cl eani ng agent ?reed fromthe soil and the condensate are returned to the

cl eani ng t ank1G&)ridd-candaasiagr eswbbuntiBe cani becaneayéd tombhaac! eani ng
agent can be renoved in a
' tion. Of these, preferred are cyclic HFC and HFE
20 including alcohols, ketones, esters and glycol ethers,
which are high in their solubility to a high polar
solvent and low in their earth anathermal coefficient.
More preferred are 4H,5H,5H-perfluorocyclopentane;
methyl perfluorobutyl ether, methyl perfluoroisobutyl
25 ether and their mixtures; and ethyl perfluorobutyl
ether, ethyl perfluoroisobutyl ether and a mixture

thereof. Much more preferred are methyl perfluorobutyl

ether, methyl perfluoroisobutyl ether and a mixture



5 continuous manner. The condensate is gathered in t t tion
tank (H) 52, and then returned to the cleaning tank {@N\s@g%%%fthrough
the pipe 62, the soil-separating tank (M 53 and the pipe 70. Further, the
condensate is returned to the cleaning tank (E) 49 10 fromthe spray punp
(1) 54 passing through the pipes (1) &3 and 64 and the spray nozzles (1) 65
and 66. Fromthe cleaning tank (E) 49, the condensate is overflowed as

i ndi cat ed bytHdwedf )y onBrht orensepet herheat hngl1aankp6Ert50, wherein the
condensate is heated 15 with the heater 58, and a part or the whol e thereof
i s vapori zedcantrebhitensetfatt h t hercboblaglpj pen58rdsri hdi catednby t he
arrow 60, and then the condensate is returned to the water separation tank
(H) 52 throughedriienipgeebt . a2 Fhesivagoagehtanangnganoi édasht poantthe vapor
zone (G 51 filled with the vapor generated in the heating tank (F) 50 is
effective asita 3 nistesdmani g eaeriled ocomponenhe (hhst sengévyef thiee

cl eani ng step, because no soil at all is contained in the liquid 25
produced on cthlo sindatecof flker Mpeeebatainping epva@eddt hr ough condensati on
of the vapor. The nechanisns (J) 56 and 68 for circul ating the cleaning
agent between the cl edhithy ¥eFiReEE) taothpdcomBoneplefdel 9664 #2 the

heating tank (F) 50 serve to transfer the cleani ng}éa ent fromthe heating
tank (F) 50 &R theat g 3L ank ¢ By 1291 R dUGRTt %FB@r?Q?CSSW\ﬁ t he

aid of the circulation pu J) 56, and.overflow the cleaning 5 .agent from
the cl eani ngt}iearﬁge(s:ﬁnﬁgl%\geéﬁﬂ%‘?%at%ﬁ“%Wt hat af?%@x)?G‘??et ﬁ81|n€§§}nfjet ur ni ng
the cl eaning agent tq the heating tan F 0, resykt eani ng
agent conpog-ﬁ\?lonr% g n’ 3t c?%%?ﬁ"%@et%ﬁké?%) §%§S le%g?hg'ﬁéa%i%get%nk (F) 50
can be e equal d_t u t] e it oncof the
cl eani nﬁge%t %ﬁ'h%%@%%f@%&%% f%@cgggbgi%%gt?gﬁgggﬂgg tgﬁat a
stabl e cl eanjng,priapenty &als be. atd Al nedy ¥eersdhAGohS, thea ¢! €8ni ng
apparatus in accordance wth the present invention, the conponent 15 (a)
havi ng a hi gixa4gors UL ISP &PRI it Ve s @hdesls | fol hewgl eani ng agent and the

conponent (b) slightly contained therein are circul ated while being

subjected to state traddiPic texanplasi 6f oth@ gasohalsherel ean ing
apparatus, and as a result, possibly small anmounts 20 of soil remaining
attached torndehamiler icdhdmo be eanedshchnahe tsosedoanovapor - cl eaned

wi t hout use of any rinsing agent, and noreover, the soil conveyed to the
cl eani nd fJagent can be Separfated et YesovEdthe ketom s nabesacahnBe, thereby
far inmproving the cleaning 25 agent life. Wth respect to the cl eaning
appar at us shaowh riethie ddregoteigp g. 3 or Fig. 4, it is pernitted to

i ncrease the nunber of the cleaning tank and/or the heating tank to two or
nore dependi ng upon 5T NoVentrerampbrs 7L tHee R RSS2 BAdC H3BS. The

soi | -separating nethod according to the 28th or 29th aspect of the present
i nventi on méyP 15 W d & ARY k W e nigS pipay bt tRETTIRERY ?t}&%fr ying out 5
cleaning wth the clea in accordance with the pre i nvention.

For exanpl e 2S5 345 secﬁr}{ﬁg 5 etg?t‘?‘?Yg Tt %’&%%Jr%?%%et%m?h% gg{’h aspect of

t he present inventi(%tn, a soil separation filter can be incorporated into
the piping, RKTErE e liquid treated in the 10 soil-separating tank is

[ Faui d return ing to tHE e Ban SR co Be el e € earati on
filter” use%éf&ﬂéyaﬂyéﬁg¥gne, cyclohexane, cyclohexene, 2-methyl-
pentane, 2,3-dimethylbutane, n-heptane, 2-methylhexane,
3-methylhexane, 2,4-dimethylpentane and isooctane.
25 From a viewpoint of improving compatibility,
it is recommendable that the difference between the

specific gravity of the component (a2) or the component

(b) and that of the component (al) to be used in




inventi on may be any of woven fabric, knitted fabric,or, 15 non- n
fabric. The fabric constituting the "separa tion fi I?@lNo‘feé“ﬁﬁ'qu‘ﬁi t ed,

and includes, for exanple, polyester copolyner fiber such as pol yet hyl ene
terepht hal ate and pol ybutyl ene tetrephthal ate, polyam de fiber such as
pol yhexanet hyl ene adi pam de and 20 pogﬁcapranide, pol yam de i m de fi ber,
aromati c pol yam de fiber, polyester ettfer fiber such as

pol ypar aoxyb . hal - ai pi y LkRekrsueh ras spakyvi nyl
chl ori de, pdﬁ§§?§§%?ﬁ£ﬁeegﬁ?%§?gé %%dwggpgbegfg?ﬁggr%etEy?ene? pgiyolefin

fiber such as 25 ppl ypropyheneeand Rel yenbylepee cugsboyssachylic fiber,

pol yvi nyl alcohol nat ur a I ber such as regénerated cell ul ose,

acetate, cot{QByeHenp, psit kAN W0l o Bﬁ%@bihQﬁxsogaﬂh@?cﬁiééiﬁbng|y or in
conbina 30 Novenber 2004 79 tion thereof. Further, it is permtted to use

products obtﬁfé\@dmeisyﬂ%egéhegiﬁbﬁ§6camp@ﬁﬁdt Qanat ep EBpebkest finishing
wi th di net hyl polysiloxane or a perfluoroal kyl group-carrying fluorine
resin. 5 Fhecshpghent i heghdyagependsf upba tehperaonstit ahidnghele-
"separation filter" used in the present invention is not particularly
limted as | boge abtthe Sabbrseparadi dmpnoper tiei difiberenpai bedwe€ne mai n
constituent is that having a dianeter of prefer 10 ably from0.1 to 10 ~. m
and nore pretfles abpychdicnpravihantRexreah. affiethati nfcohst pthemt " neans t hat
the total weight of fibers having the above-defined single fiber dianeter
is not |ess ¢ompondrt bagede onsadt bratomeigation th@rﬁnghs gensbatuting the
separation filter. Wen 15 the single fiber dianeter is not nore than 10
~'m a nore @PERRFHD blEenavadi LoVyteRPerAEIyedFapeP8eli2dBIP1RRE t r eat ment
rate can_be obtai ned. Those having the dianeter of  not IE S Ehan.o.l ~,un
are easity avail abl e. TReUthi CkREESIBE PhedsBpataRiBH fi ?BF Hatigh 20

particularly J[imted as |lpong as the soil separability is naqt.inpaired, and
i s preferabl f{%ﬁn%Pﬁp?%l%go%nvh?%ehntﬁéeth? kﬁ§s§e¥gmﬂ8P8F8;§ than 0.1

o % hon7BLELE A Sy PR AL an, ELhgch £00 BS: OPLE, pedcvBanchL o not
pressure | ossoloddie: |12 Waed Lhe: | LautfaPasagsaLthLoygh) | to 2Be separation

filter used Tn e pre inventi on may ny opti onal rmsuch as

plain 30 Noyesber 2004; 30 Mabe A0Pchi ke 1 6Vhi BAEACA! rashlr g and

pleat-like forns. Froma viewpoint of treatnment efficiency, it is preferred

to use the sepmatdonid |dGipdiedhe Dl patnbikepforaradhe sepacation filter
may be used in one 5 sheet or nore than one sheet, placed one over the

ot her. How tithernabfe the liquid to pass through it is not limted, and the
liquid may pass through it under gravity, under pressure or in any optional
manner. For the separatéontiié | temposedti pathe ptesenpréBerneénthen, it is
permtted to use reinforcing nmaterials such as wire nets, plastics and
fibrous strutiaresnfarente(plr posese ofise@i if ocenngnahdonheherReitRurt her,
it is permtted to provide a pre-filter for catching dust or dirt, for
exanpl e, nents are azegvrepic Inketduston5ar a2 et hyopat &k kal B1XpeF6re

transferring the returning liquid through the separation filter used in the
20 aving a composition similar to that of the azetropic

mixture. In the cleaning agent and the rinsing agent
in accordance with the present invention, for the
purposes of improving cleaning power and improving
rinsing property to each soil such as work oil, grease,
25 wax and flux, it is necessary to use (b) at least one
compound selected from components having a vapor
pressure of less than 1.33 x 10° Pa at 20°C in combina-

tion therewith. Examples thereof are those exhibiting




present invention. As the separation filter used in resent,dnvention,
particularly preferred is a separation 20 filter cha#@g¥£h#§kﬁf%®&¥a) or
(b), which is available from Asahi Chem cal Industry Co., Ltd. under the
trade nane of "EU-TEC'. The separation filter (a), whose main constituent
conprises fibers having a single fibe5325 dianeter of fromO0.1 to 10 ~. m
is a filter having voids of 30 to 9007 a thickness of from0.1 to 70 nmm and

a fiber surface critical surfac [ o ; Sofhahi 8- Snx 10-2 N'm
and i s used G So5eE i aFirnop?eepaé géblso\g&lg%%%%/%%b%r 5004 81 The

separation filter (b) L SQnstidaienty comprises fihews akaving a
single fi berhad%lglr?e'gagrvaﬁg]??%né%é. ét:o 10 Vim is a water repellent filter
havi ng voi ds, pf- 3 =, i weed for seppsadivens heasebhols, 5 the
returning |?ﬁﬁ¥ﬁ_gv&%h%%%é"§%$? %s to be separated with the separation

filter (a) ardandd hesepayati oncdidd@idd Maving hen pseisentbomndention, the
liquid tenperature is kept” at preferably 20C or | ower, nore preferably 10C

10 or |ower a5 dhatstddie aid. fimady thspessed preddersovt -separati ng tank
can be prevented fromre dissolving in the returning liquid. According to

the cl eani ngowidrads agoorih ngi toid hehSlsinge @df nedpsoevef the present
invention, 15 pre-rinsing is carried out with a pre-rinsing agent
cont ai ni ng tdieaompnerdnt Hndeflor er ieing nsgen; bmdaescrdarsel vitbven when
the concentration of the soil in the cleaning agent increases, poor rinsing
in the rinsitig tardseran bevavioi ded. whil ethorgh 3keepier rinst by PO2&gent is
not particularly limted as long as there is used a sol vent which does not

i mpai r the Hingh graad s rARbrobRatng BT RPETEY a EPEReCtEYESY 1 cCFRat ure of
the rinsing agent, it is possible to add a constitu%%n%%fonﬁogentrof t he

cl eani ng tagéet didricred he ThasTaRP 2P LRI § nt ARDT tahde Yi PRt 2" br esent

cont ai ned, BecsE the pia. PEnSFnGOproparty "e5R BESrABFBIdd SFn B er to
obtain a brﬁi%%ﬂigggfﬁgﬁptﬁﬁ %g 5@{§P?e&Pé?%ém§§Pgﬁ¥iQg?ngsflash point, it
i S necessar conpofien 0 € orine-free

fl i ne- t ai_ni,ng. . d. h i int of dimnishi

F1 ot uat 1 one B HHE COo0 H1%h 5 The" S S e Se8ht "5 and the rinsi ng

agent, it is preferreddhats{he, compositipncpl hirerpeLrbbRsi ageagent is the
same as that of the cﬁ%%%?%%igd%nt and the rinsi%ﬁ agent. The concentration

of the component,d b)yddeddie Présdddsidld edeascase Notepradécahar |y |imted
as long as the high 10 pre-rinsing property, which is a characteristic

feature of thefdgsddlis| Nerdgeite, iSiARE1oMPayt pdeytlodsdpcafierard that the
concentration is |lower than the conponent (b) concentration in the cleaning

agent, becayse the rd s hdsopestlyyovemgnéo the rinsing agent 15 in the
rinsing tank can be inproved and a high drying property can be attai ned.
Further, it is preferr&skcific examples of the alcohols are n-

butanol, isobutanol, sec-butanol, isoamyl alcohol, n-

20 heptanol, n-octanol, n-nonanol, n-decanol, n-undecanol,
benzyl alcohol, furfuryl alcohol, ethylene glycol and
propylene glycol.

Specific examples of the ketones are methyl
n-amyl ketone, diisobutyl ketone, diacetone alcohol,

25 phorone, isophorone, cyclohexanone and acetophenone.

The ether bond-carrying organic compound used

for the cleaning agent and the rinsing agent in accord-

ance with the present invention is a compound contain-




that the concentration is higher than the conponent é@hﬁﬁéﬁﬁﬁg&ééﬁi(jn in

the rinsing agent, because substitu tion of the soil eani ng
agent conponent 20 can be increased and a high pre-rinsing property can be
attained. Further, it is nore preferred that the conponent (b)
concentration in the pre-rinsing agent,s |ower than the conponent (b)
concentration in the cleaning agent to be used and hi gher than the
component. 2511(55)a€0f&§§%r@ﬁéOé'th@rtbsnéi' qeLg-£or mmdi by sendensisrg vapor of
the cleaning agent or that 1n the rinsing agent. Furthernore, the conponent
(b) concentratiobtire! hen@rensi 8stag B@ﬁaich;ﬁr?&ﬁ&eb@@bmiﬁr edmpcumdb00 by
30 Novenber 2004 83 nass, and nore preferably from 10 to 30~ by mass. In
addi tion, itids; prefesned tbatathenti gui Ucbseabad aseerdbpgdto the

soi | -separating nethod according to the 27th to 29th aspects of the present
invention is(&cosed as 1H€ mEe=tuDst Ngtagenttirebecause when the cleaning is
carried out continuously, it is possible to nake the soil concentration in
the pre-r$nsing agent Losmabescofisthatetksertbhatdnoaexghaggeouvpoting
prerinsing agent is required and the running cost can be 10 decreased, and
further becase thoss possibledtbykeep fhtleshponeanerp) EonBEASration in
the pre-rinsing agent to a desired concentration, nanely to a | evel nedium
bet ween t he t®nponent (b) concentration in the cleaning agent and the
conponent (b) concentration in 15 the rinsing agent, and it is also
possible to keep it constant;; sggthat a nore superior rinsing property in
the rinsing tank can be atfaindd. In the pre-rinsing step, for the purpose
of inproving the pre-rinsing prloperty, a physical nmeans such as

di p- sprayi ng and 20 appiiaticomw-a®ul trasound can besgonbi ned, thereby
attaining an effective pre-ringing. When the prerinsing is carried out by
means of spraying, the dischargeopressure is preferably from1l x 103 to 2 x
106 Pa, nore preferably fr 1% 104 to 1 x 106 Pa. The 25 cl eani ng met hod
with the cleaning agent in accordance with the present invention is
superior in cleaning property-and drying perd a as. little effect on
the material to be cl eane ,eaﬁ%r?%e?éf%regﬁg gan%gg %%§%'%5Venber 2004 84

said to t he nost. suj | ean] h he kpg met hod and
cleanindﬂgpﬁ£§§§8%€%€ %5@%%@%%te§€}?ﬂcgﬁ% %?%géﬁ?&fnegéﬁgg%? wherein the
pre-rinsing ul® é@%té@a{c%épféséoﬁgguﬁgp%@wﬁeShgy:;t@ael gtof cl eaning

the material t e cleaned nay be used. For exanple, it is permtted to use
those preparggh by dAPrHvi Sigr 8d COPMENL 1 RPal g£beps) g1 RehRodgapdpappar at us so
far used using a chlorine cleaning agent. Although the cleaning nmethod and
cl eani ng 10 appesatkis]l afeomes, |acdt¢d, gtdupar e¥EbgnoUt gpoepyinsing with the
pre-rinsing agent containing the conponent (b) before rinsing, it is
preferred tghrditye physhcabsteansosdshans dipprngondd, sprndyRhg.ta her eby

i mproving the pre-rinsing property. As specific exanples of the 15 cl eaning
met hod pref R*abdye ceach edydudgant brt e elegh onguRgent and pre-rinsing
agent in accordance with the present invention, there are pointed out the
cl eani ng appar atus acc@xaiimbes oo f hehd4estespeehdofat HEIpgesenPOrAdent i on
wherein the pre-rinsing is carried out by 20 nmeans of spraying, and the

cl eani ng app@ﬁ%ﬂiﬁp$ﬁxﬁﬁQni@P¢@)b%etQ%tﬁOh%%@éFgogeFﬁéagrE@éﬁ?lﬁnvention,
wherei n the Fre-rinsing is carried out by nmeans of dipping. The cl eaning
met hod and ci®ani ng apparatus in accordance with the present invention are
explained 25 with reference to the attached Figures as follows. The

cl eani ng apparatus shown indgig. 7, which is an exanple of the cleaning
appar atus according to the ﬁth aspect of the present invention, conprises
as a main struc 30 Novenber 2004 85 ture, a cleani g tank (E) 106 and a
heating tank (F) 121, i RwhicRthe cl eani ng agent (é? i s introduced, a
vapor zone (G 108, whichis filled with vapor of the cleaning agent, a

cool ing pipe 122, wi th which (he ). g5 sng B are each an

20 aliphatic compound, alicyclic compound, aromatic

compound or heterocyclic compound residue having at




5 evaporated cl eaning agent is condensed, a water sep ion tan 109,
in which the condensed liquid is separated fron1materféshﬁﬁﬁﬁEPE£p4{%
cooling pipe, a soil-separating tank (M 112, in which the condensate
allowed to stay in the water separation tank (H) 109 10 and the cl eaning
agent contamnated with soil in the cleaning tank are contacted with each
other, thereby separating and renovi ng3he soil dissolved in the cleaning
agent, mechani sns_ ( 115, 117 apd 118 %o separating, the. soils in the
[Tqui d (reat ePd T (HEE st 1°GEe L ohhr i FhbY4 aAKOWPEh £ RECEEhaPEPPBA il ter,
mechani snms ( 1 ,.J017, 124 to 127 29 and 131 to 133 for_sprayrinsing
The condensat® St Lerdlihte Aa7erL caparhe | chrbRET(BFOtBo and t ho

liquid treat ith the ' separation filter chanj s (J) 120 and 134 for
20 circul ati ﬁ%’%"e ]lqurncl’urpg{ aegse% rg%?r\}\%senalf‘%ee %EE}P%ISE?ank (E) 106 and the
heating tank (F) 107, : hani r S ing the cleaning
agent in the cleaning t r.é%{ggﬁéggﬁﬁgé%2?@%??5§e%%%Z?;%gEQEnk in a

cont i nuouss MNAratd N & Ut '&@é%é’&@,a“if'@thgﬁhé‘xyﬁt§&é€£té9 REtglganed,

which is placed in a jig or cage for exclusive use, Is transferred through

the cleani ng AppayAldSdd) WdeF1 0fcdha & €t Nand a1 (R 286 andchpe vapor
zone (G 108, thereby conpleting the 30 Novenber 2004 86 cleaning. In the
cl eani ng tank fdBatk)6 prdisy1saidcedtachad ¢ 1her a8s ery-dutwdiaciganed is
cl eaned and renmoved with the aid of the ultrasonic wave 57 while 5

control i ng tdiendtenleraidgigatte a dieth gegspetaté higiméteyl any physi cal
power such as vibration and subnerged jet of the cleaning agent, previously
used for a caMgattieonal-me tdanl - ettt AdoutEly deetoppd | edietinyldmee vapor zone
(G 108, the pre-rinsing 10 liquid passing through the separation filter
(X) 118 il® t waduysfodr medhotonl thhe adfferk acdtatd,Y)d i3 rnendegbypes (Y) 126 and
127 with the aid of the punp (X) 117, and sprayed over the material to be
cl eaned t hr oligRCMeENyPr SENRIz AL gty arpd diraPblenheF e¥5C ¥ enovi ng the 15
soi | dissolved and/or. dispersed in the cleaning agent, which had been
attached to FRECRH &thed Beedaddied. Thereafter, the vapor of the

conponent (a) having a_hi gh vapor pressure mainly contained in .the cleaning

agent in accordance mﬁ@ﬁo%ﬁbtgﬁé V%?ﬁ%ﬁﬁégh?éuﬂquﬂp cotpotent (b)

slightly contained therein are condensed wi th the cqolin ipe 122 and
PRAPRAEET <Bhdr ST & St 169V L ST Gnet T 1 T1ui d

gat hered i n the Water s

t enper at yre : i f:hy t ] i sate
freed frg$1tﬁ&dgggp%%g%ggiﬁé%é%$%gif%ﬁf%%fﬁgngﬁgkgﬁba J%l%gﬁm%%gqgﬂd t he

pi pes (Y) 12 nd .| i ahd I AT (. d sprayed
to the mat eri@glé ggrééc\g:ltgra}% d%t rhoueg feHw{g Ozﬂ;rcg%/h nozz len;@ (f\lg)]ajnfnz%nand 125,
thereby renowingtiherseil disseloed, b0 Navenher. 2004 87 and/ or di sper sed
in the cleaning agent, which soil had been attached to the material to be
cl eaned. In thers@iknhseparating tank (M 112, the condensate of the water
separation tank (H) 109, which 5 is introduced through the pipe 130, and
the cl eani ng agent of Rietbkegniviglt ankes), | (@A)t rAnsfodr reathed th the aid of
the cl eaning agent-transferring punp (N) 114 are contacted with each other,
and at tBe smoeotilhgl theelkisqand t(@Zperdiyurcd iesHeowetried kil kettherscool i ng
pi pe 10 |13, thereby separating and renoving the soil dissolved in the

cl eani ng ageatre mhatéahedr tRéecl(®dni gg yagente thregedoirogmhtyhe egdidr and t he
condensate are returned to the cleaning tank (E) 106, and as a result, the
soi | conveyedSt 8nt heipheiairngragdicycan cheommavesl oin aa ST UCEEWIS/nuous
manner. The liquid treated in the soilseparating tank (M 112 is once

gat hered in VRBTEARKTYX) RYASOKYL OKOUSS PrsepRrdtachda e Gee®%ent | i qui d

before returning tq. the cleaning tan E) 106, after lowering the liquid
t enper at ur e ﬂf?ﬁstaéfESSFPﬁg PP eﬁﬁﬁl%é,eénd OREr ﬁg%? Ped t hr ough

the separation.filter (X) 118 with th I. f the punp . 17, thereby
separati%% tﬁ%lgo#VSFP%X%ygBPEBeF§e5u§ﬁ%9%8%ﬁpqﬁF&% én&géﬁgﬁgf Car ned to

t he cl eani ng E)_106 as.it is_through.the pipe 132..The condensate is
25 gat hered f%ggﬁggméfe?nssgg?ﬁtl8ﬁdt§RE%€ﬁfl 9Py§ﬁ CFﬁgﬁnreturned to the
cl eaning tan 06 Si t h i , oi.l.- separating
tank (N) |12§%%§%%%é p?%% igg? Eggggér%Q?ﬁg ?gﬁéggéaFE%FE %gtégned to the
30 Novenber 2004, 88, cl gani ( r h I UMYk i1l

passi ng throug%ﬁtﬁgl%iggsg?%§§?gécaﬁémﬁggngng%}%e%ggggéﬁﬁgézle% %) 124 and
12S. Fromthe cleaning tank (E) 106, the condensate is overflowed to enter
the heating 5 tank (F) 107 as indicated by the arrow 135, and heated with
the heater 12I. A part or the whole thereof is vaporized and condensed wi th
the cooling pipe 122 as indicated by the arrow 123, and then the condensate
is returned to the water separation tank (H 109 through 10 the pipe 128.

A NS o



30 Novenber 2004 89 al ways equal, and the conpositig | uct yat i f the
cl eaning agent in the cleaning tank (E) 106 can be c:&h PUPW&&'@@‘*Ohat a
stabl e cl eaning property can be attained. According to the cl eaning
apparatus in 5 accordance with the present invention, the spray rinsing is
carried out with the pre-rinsing agent containing the conponent (b) before
rinsing, thereby dimnishing the soil3@enaining on the surface of the

material to be cl eaned,. which soil had been, dissolved, 10 in the cleanin
agent, and nofRAETIOXRE IHRPYPROATE ﬂngﬁgt he ﬁ‘l”%aﬁi”ﬁ}@ogg@ﬁ?méan be )

d . d ] [ h f ' [ h
C1 eani ng ettt 1TTEL THOR| SR ro. Akhar AL <e LRbMn T ARV EE BE GACh 15 1s an
I ft i t ' t h f th
o csent | nvah TR D ohiTene i SuREFRE St PRCrErh AR Pk (2) 136

naving a heatd dgsppcdipnl s {0l Nealangoat a1 S2aL ADE:GONPRBANT constitut i ng

t he cl eani ng agent or/and genéerating vapor a vapor zone (AA)

139, in whi AR - Cl i j ar py UM thefbe MepsL1gonerated in the
cl eani ngvﬁt]aﬁ%é/a wat erﬁzﬁep%rg%%?%% tgﬂﬁlﬁﬂ(gB%C%O?ti% whi ch water is renoved

from the condensad esabt of Nedl by €ROJEHS] HgikHegyaPps1 gepenat ad,(18)rinsing
tank (AC) 138, in which 25 dip-rinsing is carried out with the condensate,
from which veter(dms PepivT estved dhalkel Wetiesrseppeal fosdt BpkthaB), a
soil -separating tank (AD) 143, in which the soil-containing cleaning agent
and t he cond&risadveing 3eMNovenbesr2004 901 arere anémci ededi t h each ot her

t hereby separating the soil dissolved in the cleaning agent, a nechani sm
(AE) 145 for continuously traqﬁferrigg the cl eaning agent in the cleaning
tank (2Z2) to the soil-separating 5 Rank, a nmechani sm (AF) 142 for
continuously transferring the condgnsate freed fromwater in the water
separation tank (AB) tohe il -\S raLp®y tank, anisms (AG 146, |48
and 149 for separating tcg g%ﬁ#h?ﬁ%?ﬁémquuid treapggﬂin t he

soi |l -separating tank with th@GSeparation 10 filter, and a pre-rinsing tank
(AH) 137, in which dip rinsithg is carried out with the |iquid passing

t hrough the separation filter. In a practical cleaning, a material to be

cl eaned, which is placed in a jig or cage for exc|lusive use, is transferred
t hrough t%he 15 cl eani Ng dpBarE U dr dF detS ot AEX¥} ea®t REPYANRT(Z) 136

the pre-rinsing tank (AH) 137, the rinsing tank (AQ) 138 and Lhe vapor zone
(AA) 1309, ti?é’r%ﬁ%lqsgqq% RHE R eanthg® Créhrn? TH o ta#lk ¢2f | 36,
the soil 20 _attached to.the material _to be ¢l eaned i eane enmoved
whi | e heat i Ay t%ﬁ?(ﬁ%ﬁﬂﬂQ¥§%ﬁﬁﬁﬁ th %d%%g%%ﬁc%r%f?h %hggpggsgﬁ?g ﬁ%ention
with the he%tferO IOSLZ.l AtarHﬂrf J_té e, AWe fysi£al power such as vibration and
subnerged j et” of the ‘cl'eani ng agent’, previ ously used 25 for a conventi onal
cl eani ng machi ne, nmay be applied. In the pre-rinsing tank (AH) 137, the
liquid, which is treated in the?soilg¥eparating tank (AD) 143 and
transferred through the soil - eparat{ng filter (AQ 30 Novenber 2004 91
149, is used as the pre-nhnsi ? agent, and,ghe cl eani ng agent and soi
attached to the materialRt 8-1€ (EHebnfdtPlar® cl eaned (dhd renoved. At this
time, any physical power suchlas vibration, application of supersonic wave
5 and subrerged jet of the cledhing agent, previously used for a
conventional cleaning nmachine, nmay be applied. In the rinsing tank (T) 83,
the pre-rinsing agent and soil attached to the material to be cleaned 10
are cleased and renovesh wiHd Adenclenp@iénts (&) ,alkel, alkenyl or

cycloalkyl group having 1 to 6 carbon atoms, R* is an
alkyl or alkenyl group having 1 to 4 carbon atoms, R%,
R and R are each hydrogen or a methyl group, n is an
integer of 0 or 1, and m is an integer of 1 to 4.

20 The hydrophilic glycol ether monoalkyl ethers

and the hydrophilic glycol ether dialkyl ethers, which



rinsing agent in accordance with the present inventi and t.heij

condensates. At this tine, any physical power such aidII)IPUPmt?ed' 2004
application of supersonic wave and subnerged jet of the cleaning agent,
previously 15 used for a conventional cleaning machine, may be applied. The
vapor-cleaning carried out in the vapcér7 zone (AA) 139 filled with the vapor
generated in the cleaning tank (2Z2) 136'is effective as a finish cleaning 20

i ed ' f_th | ' b I I
Cor 1 15 contHett T e TRGar i By Ouhceachh TR EOF( ACEONOt AdORE er 141 Lo
be cl d t; | . Ll oz [ k
(D) 1as. tre A araiea s of TR At Echuyalr iR, B2 EAER 00 hicn i <

e roduced widduifie o4 duoled 6 £ONAENSALE, L PPRLEET EDGBUNE, 143, and the

cl eani ng agent” of the cleaning t 6 trans r the aid of the
30 Novenber 004 B2 Glieadd 10, A0EAL - £ TROSIEER | Fle PYTP6 AR tA4R /ivaAk@yegh the

pi pe 162 are contacted wth each other, and at thé sane tine, the liquid
t enperat g e dr%e InoWRI £t 34 ¢ her COOhAHY PEPSotddont HErebysseparaki ng and
removing the soil 5 dissolved in the cleaning agent, thereafter the

cl eani ng agentddomerh fd o ydel sotheantbidel kpndersete ane teeurned to the
cleaning tank (Z) 136, and as a result, the soil conveyed to the cleaning
agent can bezycrraprebid @l weol | dttosrs dbalieyl dtigets qurel thesged in 10 the
soil -separating tank (AD) 143 is collected in the tank (AG 146 for the
soi | - separ ataapgitlanio ff rieatmiend depprake afltased oaverting tirwe | wgendthe
tenperature with the cooling pipe 147, further transferred through the
separation falvcerl (EAQer/4tktgn rrhaniaiet oft t3e’ puap A5NENG) PLABOTther eby
separating the soil finely dispersed in the Iiquid, and introduced into the
pre-ri ndi%hg tl&mk QfA90/187 to be used as the conponent of the pre-rinsing
agent, and then overflowed as indicated by the arrow 153 to return to the
cieaning tank (2) 136 FPIRfemreddnibinRitiel 16 FarFet RELer (Rt BY L

ti t k (AB 0 |.ower t | i i t t ith th | i
L A M G dv e E rer e hed L S e TS 58 e pr oL’
th i 15 wh i ft 0l | the |i i t t 25 with th
ool PP o EnpS i S SRS A B TR A [T oY Ther oat t er

h d o h I i 6 i ngdi db h
(he condensie is.cel sl o dhe slewina s AN A I B pdicaled by he
transf entsed ReOUglyicha 1901 lorendy it fAUe AN | 4 cdhee pie 160 and the

tank (AG for the soil-séparating tank treatnment Tiquid from

condensat e- Whanghar kith@ UM L 4ho ANt dheny sepaii ety e witdheatiquid is
5 transferred through the punp (AG 148 for the soil "separating tank
treatment | BQuicde ft hetsepatatdinem fddd &y es . 149 and the pipe 161 to enter
the pre-rinsing tank (AH) 137, in which the liquid is used as the conponent
of the pre-rinsing agentth ardgdwy eaf ttere onalr)f |wetb lasetier mbreat ed by the
arrow 153 to return to the cleaning tank (Z) |36. The condensate returned
to the cl eanilhglt atthefd) IsPedis iheatmthplidsh dfhetHwedtyetrad?iliand a part or

t he whol e thereof is vaporized and condensed with the cooling pipe 157 as

i ndi cat @8 bylvhelaetbwrls®noaridkyls ethenr st fperec ahiddrindtend syletaik ned to the
wat er separation tank (AB) 140 through the pipe 158. According to the

cl eani ng apparangshiya atberdanide thinieneha lntaedemonantdinli @thelip rinsing is
carried out with the pre-rinsing agent containing the 20 conponent (b)

bef ore ri nsPh§ERYAEREDL Y LHIRIlNFORIONG PHOPYFi 18t MRt aife surface of

the material ,to be cl eaned, whi.ch soil had been dissolved in the cleanin
agent, and ADYEBVelCRPRe "SGPPYdo &d O3 %ﬁn(,?arﬁ Oigé‘IﬂnQ:"afh' be °

separated and,_renpyed i n_a continuoys 25 manner, tgler far inproving the
cl eani ng aggHI:yﬁi Fé.ﬁefhepﬁ%’é’gﬁpei I;Ié(r?tol oF R TEER Vi r?g 9" detail with
referen tq. follow anpl es. . Variq hysi cal_praperties of the
Cleaninggaggﬁ%p§8 gen a E%ggﬁ monodmethyl é%%é%, %rlpr Qié%e
glycol monomethyl ether, 3-methoxybutanol and 3-methyl-
3-methoxybutanol. Specific examples of the hydrophobic

glycol ether monoalkyl ethers are ethylene glycol mono-



30 Novenber 2004 94 and eval uated as follows. [Exanpl 1 to,22
Conpar ative Exanples 1 to 12) (1) Measurement of flagﬁﬁ$@WﬁPb?ﬁ@882

nmeasur enent of flash point was carried 5 out by the O evel and open-cup

met hod, according to JIS K2265. The eval uation was carried out based on the
following criteria. O No flash point_nethod X2 A flash point nethod 10
Exanples 1 to 8 Each conponent in the-proportion described in Table 1 was

agont, 1 ts. P 0Tt vt e B a9 e Feder FOBREVL SHRBE Led i n”
TaPLe i 1 MBS ROl | LI Wiad el aal POLAL, dhsaPReBEEdytaRg (al) the

chlorine-free i he- ai‘ning co u aving a vapor sure of not

| ess than 1. I 1 11%9% ) t havi 1¥aRor
pressure of %3‘58?]1 %gjr{%ilrgfx gé]%éég't 2 cﬁ@%@%%%, i %y%gﬁg?na 20 tion.
Exanples 9 t E [ PRI L+ deser kbedol nmdable 1 was
m xed to obtggi% Z&J}esi red ri nlsié]ntgﬂé;}geﬁ@ %I% hgggspectbtg gac%l rinsing

agent, its fl-asft pOidihdRSa@d SBssed and-1oenigguptopeete sumsatized in
Table 1. It was confirned that the flash point disappeared when (al) the

chl ori ne-fregr fdniord NeyCaidEl ot 1@ € Cipd Uhitlgan 30 Aovéspewh2604c8Bskavi ng a
vapor pressure of not less than 1.33 x 103 Pa at 20C and (b) the conponent
havi ng a vapor ipresswes iodud eiss 4 hahud . SBean i, Pandt s@OT @€re used in
conbination. It was further confirned that the flash point 5 entirely

di sappear ed piHemerlgosire ad ordsin fmeka | sl t pe- ¢ohechi aragetenpeadd, (a2)
at | east one conpound sel ected fromthe group consisting of alcohols,

ket ones, estigr & s@ed deuiror afttRsananeYdy 2 Hehteapbaehlfavi ng a vapor
pressure of less than 1.33 x 10 103 Pa at 20C were used in_conbi nati on,

provi ded@ hat the conpliteaf sabpealiheee etanbs f PBAEPBLAf “coul d not be
Combi nat | on MAKORIS GO U o7 Siphel ohce ¥roL HELRFEchoBF MY coul d be 15
Compar at i ve AR GP oo W LS cSpert™ o0 #E RoApoRRAL MBS A bed i n
Table 2, the flash p{)oinn&s q:fﬁa ig{ﬁ,?&éd V@fegﬁﬂ%egﬂgﬂi{éﬁ%g égrf_bgusarre manner

. e C .
as in Exanplaer, and St hé S%es e sunmarize a t was confirned

Compar at i ve BYaTpe o 1018 {D) t%ﬁjia?%?ﬁ”ﬁ% R 0 e
<9

stai nl ess; steple Widve QI {10 MR 220, is inpregnated with the follow ng
nmetal processing oil, and heated at 100C for 30 mnutes to
2 3
l I
R'-0-C (CH,) ,CH-OH (1)
I
R4

In the formula, R!' is an alkyl, alkenyl or
cycloalkyl group having 1 to 6 carbon atoms, R’, R’ and
R* are each hydrogen or a methyl group, and n is an
20 integer of 0 or 1.
With respect to the (b2) glycol ether dialkyl
ethers, examples of the hydrophilic glycol ether
dialkyl ethers are diethylene glycol dimethyl ether and

diethylene glycol diethyl ether, and examples of hydro-



30 Novenber 2004 96 obtain a sanple. The sanple is s 'Necte t 00
vi brationcl eaning (200 tines/nin) with 10 Ml of a cl Pﬂﬁ"ﬂﬁa % soc

rinsed with a mxture of methyl perfluorobutyl ether and nethyl

per fl uoroi sobutyl ether (conmmercial 5 nane: HFE7100, nmanufactured by
Sumtono 3MLimted), and then dried._Thereafter, the dissolution property
is visually evaluated. The eval uati on3?s based on the followng criteria.

O No residu f. th rqcessing pil,.i s ohserved 10 O [ resi due of the
processi ng 8%0%15 c?ﬁé&‘ﬁec?sc;‘.e efgjiadld%y%bfe% eersprao%eesé{lentg%%lg%ﬁ?s observed
Metal processing.oil. used in t test: rei agEn

UNI CUTTERAME, Yﬁ%éséjlh PR §r2i%)er15artd3@\4£§rg‘?ér?ﬁodél5s[gsoﬂ}?¢%g et TR lx i s
heated to dryness, \V t.€, SQl.v. G [ Lepanol , and
t hereafter ae)%léelsfl'et tsl;%cgﬁ‘aaegb@atﬁd. fllge i sylpe?{e%m(ﬁrﬁ%?%te ]été?lg subj ect ed

Lo yvibratl onre capg 1e0 gdfﬂpr‘?;%]{?y@mé”é 1 R0 M Of s gheapi g agent of

60C, rinsed wt ture pert1 uor obutyl ether and nethyl

per 1 uor o SehULYl; ! eiodebqryrertial cinariey HRETON reswi antes ethby Sur t o
BMLimted), and tHereafter "dried by airblow ng. Before and after the test,
the pellet i$2F1W8d ghethoraiid t he dissolution property is found by the
follow ng equation. Rosin dissolution (o) - {(weight before test - weight

after test)/wei ght befraiaHeast Jde 3 ens3Qy INaxelmhkr- 12004t 977 dtleereval uati on
1s based on the following criteria. 0: Not |ess than 40~ O From 30~

(i ncl usive) ahal 4@helrexdlysigig)cdd Fram |dia (kyiclatdiar) spe30DHi¢axklusive) 5
X. Less than 100 Comercial nanme of the flux used in the test: CFR- 225,
manuf act ur edthiey FEANORA nSEIg8AKISHO. f qet)ulkest2 Jofarfd o @ardshghaybpérty The
flux cleaning property of the rinsing 10 agent agai nst polynmer rosin, rosin
netal salot goddoternsaid Promesing paH tiewles ldudso Wt Fes Uk EAf nof he
following manner. One side surface of a glass epoxy-nmade printed plate (35
nm x 48 ) sicd ldi pped ek ifibinaia %%ﬁ%,cleﬁﬁl%%r%%#%&- subj ected to
sol dering at 250C, thereby obtaining a specinen. The specinen is subjected
to vibration-cleaning (200 tkmes/mg) with 50 mM of a cleaning agent of

60C, rinsed with a m xture &f neth@l perfl uorobutyl ether and nethyl
perfluoro 20 isobutyl ether |(cometci al nane: HFE7100, nmanufactured by

Suni tono 3M Limited), aﬁd—ucha?fgemosybiected to va@r-cleaning with HEF
7100 and then dried. The flyx cleaning property is determ ned by visually
eval uati ng appearance of thﬁgplate surface. The evaluation is 25 based on
the following criteria. ~: white residue is observed O Slight white
residue is observed X: Wiite residue is observed

In the formula, R’ is an alkyl, alkenyl or
cycloalkyl group having 4 to 6 carbon atoms, R’, R’ and
15 R’ are each hydrogen or a methyl group, R® is an alkyl,
alkenyl or cycloalkyl group having 3 to 6 carbon atoms,
and n is an integer of 0 or 1.
In the present invention, depending upon the
cleaning purpose, it 1s permitted to select a more
20 preferred combination of the glycol ether monoalkyl
ethers and the glycol ether dialkyl ethers more
suitable to various kinds of soil. For example, a
combination wherein any one of (bl) and (b2) is

hydrophilic and the other is hydrophobic is suitable




30 Novenber 2004 98 Commercial nanme of the flux used, ip the test: R- 225,
manuf act ured by TAMURA SEI SAKUSHO. Exanpl es 23 to 3&@&8?(%29&[0#% in the
proportion described in 5 Table 3 was m xed to obtain the desired cleaning
agent. Wth respect to each cleaning agent, the cleaning test was carried
out and the results were summarized in Table 3. When (al) the chlorine-free
fluorine containing conpound havi ng a “vapor pressure of not |less 10 than

Uhan 1.33 x W03 Ha L D0C Gbr 6L LEDA Bn RoNBr AU P OR L ERGEE LOUa be obi ai ned
n . 20C er & ! _ : optal

i Tt vt O her ot ot FRdtERELY P BT EE P EITIRS" sk A0ou o he

obtained 1n & cobl nadi 80 1i3g pLsile £aRROOERS 1 Eh! )coag;isgggggtgggonem (b2)

and in a conbination use o east two cohponents ( fromthe

group consi sdiga&d, 9&&&%1@51@%%, o8l yeghigt heysagekat gngand
hydr oxycar boxylic acid esters. 20 It was still further confirmed that the

anount of5 t heoraimonedt il r&0nl o be despeasadsWatBoH d88bhti BBt iK0 t he
superior cleaning property when the conponent (a2), at |east one conpound
sel ect ed forsuitedh gy @Hrconsl stingreof aleahohsg, okevanesusegtiads amd 25
hydr ocar bons, was added thereto. Conparative Exanples 13 to 15 Wth respect
to the sol vehitusx destrdlbexhimg Tabl 2 Bix¢hepevalioat knd tesbzwas carried out
in the 30 Novenber 2004 99 sane nmanner as in Exanple nunber, and the
resul ts wer @AY iZded iml Taby ed Bspet &H, 56k Penf epokycyygbepent ane,

2H, 3H per fl uoropentane, and a m xture of nethyl perfluorobutyl ether and
met hyl per f IJ&@iaswsbutsRe difercauprivenbeepsinundedolde pabasipai eht in

di ssol ution property against oil, rosin and flux. [Exanples 40 to 54 and
Conpar atli%e BEARAER HEMRE 8T {93s Pl ¢ o hbfcer cohEFERaRiBnPREES - of
rinsing age%x Rinsin%_prggfft to the gl ass epoxy-nade 10 printed plate
havi ng been *f5i'&ted 1 SFUNTRRE SR PAR | e3P PReRGENE fas neasur ed

in the foll Qw .. One_si f I - mad i nted
Plat o (35, SR AB TG & phRd A I AL 1A8 Or Fah, CERiRRr ekl ter -
bj ected t I i t 0G,. t by. obt ai ni i Usi
Cl'cani ng. agQAE U AT CR Ty R Bes or oS o BERELERE " eani ng
ping agen b con " : : . t
Ubrati on- cFesnisa F208 30 Y R ] S 2 DA W P 160 1 "™ each
cl eani ng sagen! heatied Q160G JdNsed yith chhﬁyfriu;‘ﬂlsc%f‘lg, agent + aoge {hgn dried.

The flux cleaning property is determned by visually eval uating appearance

of the plateisyrfrace plherMmaliiptdon drd baged encihe §01) o agnchgteria. 25
~: No white residue is observed O Slight white residue i s observed X
Wiite reside€ igseabzeaned wax30 dxev efliein i30P4 f oDi gl paANtNgsegest used in the

test: a mxture of nethyl perfluorobutyl ether and methyl perfl uoroisobutyl
et her (comercial namas HERE7 Y1GcataratfrectuneskedyiBSuriid gnme S&ht
Li m t ed)/ 3- met hyl - 3- met hoxybut anol / di propyl ene glycol 5 dinethyl ether =
50/ 30/ 20 (oibyemidon, Fimmpreugpen fiar rate fmst :a CGERWRSI ntemlif baw ur ed by TAMURA
SEI SAKUSHO. Exanples 40 to 54
20 toxicity are dipropylene glycol monomethyl ether,
dipropylene glycol mono-n-propyl ether, dipropylene
glycol mono-n-butyl ether, dipropylene glycol dimethyl
ether, 3-methoxybutanol and 3-methyl-3-methoxybutanol,
which produce no alkoxyacetic acid during metabolism in
25 a human body.
The glycol ether acetates are those obtained

by acetylation of hydroxyl group-carrying glycol

ethers, and preferably those specified by the following




Each conponent in the proportion described in 10 Tablg. 4 was mxed o
obtain the desired rinsing agent. Wth respect to eacﬁ) Nquf'hlberdzgu é t he
rinsing property confirmation test was carried out and the results were
sumari zed in Table 4. Wen (al) the chlorine-free fluorine-containing
conpound and (b) the 15 conponent having a vapor pressure of |less than 1.33
x 103 Pa at 20C were used in conbinatiofn;, there could be obtained a rinsing
agent superi or inrrhn%ing ﬁro grty. It was further confirmed that a high
rinsing effect torEhetQFrEY an dgent containing 30 by mass of the soil 20
coul d be obtai ned when the conponent (a2), at |east one conpound sel ected
formthe group consisting of aénnhol ;3ket8nes, esters and hydrocarbons,
was added thereto. Conparative Exanples 16 ;and 17 25 Wth respect to the
sol vents described in Tablge 4, the edaluatﬂon test was carried out in the
sanme manner as in Exanpl B, GntC tT )n,€800) t,sCweHe sunmmari zed) i n Table 4.

2H, 3H Per fl uor opentane and a | 30 Novenber 2004 101 m xture of nethyl

per fluorobutyl ether and nethyjlperfl uoroisobutyl ether have been found to
be insufficient in rinsing property against the cleaning agent containing
30 by mass of the soil. 5 [Exanples 55 to 67 and Conparative Exanples 18 to
20] (6) Oxidation stabikhtg besbru?ali Rer iQf & Gl18301 NG 1agens: sl e is
put into a 0.5 1-volune arg gl ass-made Erlenneyer flask equi'pped with a
reflux condengge1aadxan gx¥agnNnhbothg 10t8uei Barbebe atAmpi, eee,0fR M dwly st eel
(JIS-G 3141SPCC-B, 2 mmXx 6 mMm x 20 mm), well polished, thoroughly cleaned
and thereaft er’daredeats Hiyppedennotrhe mawphe lgrgwipd, nand amotiifregdd d
steel (JIS-G3141SPCC-B, 2 mnmx 6 mnmx 2 mm) is bound to the oxygen

i ntroduci ng tebeo soras, t endSmbeshanginbegevapdr 1phase.above the sanpl e
liquid surface. The tip of the oxygen introducing tube is adjusted to be

| ocated at 6 mm or | essSpeonfibechenpbasoththeof| ask bektwtelse ofanpl e
liquid surface. The whole of the flask is heated with a 150Wfrosted 20

el ectric bul bnewddbkyht ebdeti agch aat echyaeneagédcokygdiehblBleacof ambi ent
tenperature at_a rate of 10 to 12 bubbles per m nute. The flow rate of
cool i ng wat er9}¥cadbj ust tethplanet 6l ¥endenBEoRHpBReoPlYRElsanpl e |iquid at a
hei ght of_a half of the reflux_condenser. 25 The test is continued for 10
days. Thet@afEERTORVECRANBLECPT gel'd FE1REEPY¥YCRE ShBFeht fénperature, two

pi eces of the il g steel, are taken oyt s_and,ph gt Lbe . 30 hovenber 2004

acetate.
As the glycol ether acetates used in the
present invention, more preferred from a viewpoint of
15 low toxicity are dipropylene glycol monomethyl ether
acetate, dipropylene glycol mono-n-propyl ether
acetate, dipropylene glycol mono-n-butyl ether acetate,
3-methoxybutyl acetate and 3-methyl-3-methoxybutyl
acetate, which produce no alkoxyacetic acid during
20 metabolism in a human body.
The hydroxycarboxylic acid esters are
hydroxyl group-carrying ester compounds, and preferably

those specified by the following general formula (4).



sanple liquid is nmeasured in the follow ng manner. pH. Jo 5 he
sanple liquid, 50 m of distilled water is added, th@orﬂ‘k\’?mgergbgagorousl y
shaken for 3 mnutes, and thereafter, pH of the aqueous 5 |ayer is
nmeasured. The evaluation is based on the following criteria. O pH5
(inclusive) to 8 (inclusive) XX pH 1 (inclusive) to 5 (exclusive) Exanples
55 to 67 10 Each conponent in the proﬁ@rtion described in Table 5 was m xed
to obtain the desired cleanugg agent and rinsing agent. Wth respect to
each cl eani ng agent, the oxi®¥atPon stability test was carried out and the
results were sunmarized in Teblle 5. Wien (al) the 15 chlorine-free

fl uori ne-contai ni ng conpg thaviggt®a vapor pressynre of not |ess than 1.33x
103 Pa at 20C, (b) the conmponent having a vapor pressure of less than |.33
x 103 Pa at 20C, (c) an antioxidant and (d) a ultraviol et absorber were
used i n conbination, ther@hQOfggmbgapeRbbggiagdaakgneaaumgn@ge@& and
rinsing agent having no flash point dimnished in Its oxidation

deconposi ti atycldamasl fardlerhgonhyr retdot batatbenagoont.of the anti oxi dant
(c) could be decreased by a conbination use of the phenol antioxidant and

t he 25 phosphorus ant iExamgahés anldepecdnbreal aohiosecdll ebheepheno
anti oxi dant and the ultraviol et absorber. Conparative Exanples 18 to 20
Each conpgonerlic adied proporsi onadesci¢badidinest@ds Nogetibér 2004 103 Tabl e
5 was m xed to obtain the cleaning agent and rinsing agent. Wth respect to
each cl eani i tegent BiEal MeonReagens, ghecexeHarPbpestabflity test was
carried out in the sane manner as in Exanple and the results 5 were

summari zed iHYERIE SisG et i ohl GERORPOsEEOnC R r 28d0RRFEBY use of the
chlorine-free fluqrine caontaining c

] ound | dth | | eth b).
[ Exanpl es 68l 79NaRE CotpaakRY ém%& ﬁ%&%g(gg?a%ng%Tg?gfygﬁéﬁﬁFﬁgrtés% in
t ual 1 10, Th | i t i nt d.,in_both of.th | i
Cank (A) 1 A R SR A R o T O £ Bk X'C5 T SET RO hEngl BBRT AG: Gppar at us
h i i g, d.th | i j | j A 1
hoat boi 1165 e B s AN S B0RPE 1 Jcs 0P 0 ERNLTOLBEEEE ) o Tor 1

hour 1o decreassl NG AONGENI ALy oM Sl 1o £AMODERY)L NaYLPgLa. | ow vapor

pressure coftarned in e cleanl ng agent the water separation tank (C)

3. Thereafter, pleaMrgbrgcggggi@§l§girggengy@@rcéﬁgéﬂenfo§§n,ngtm
salts, other soils causing the white resi due, and processing oil were

neasured i nddipdueld aWvichPrer atdons suslesut P dol 1 subigyT! gaoipgas
conditions. QOperations Evaluation of flux cleaning 25 One side surface of a

gl ass epoxy-amde tpidMtiats plaltecyBor et xudBure)ans ai peegoundf | ux, air
dried, and thereafter subjected to soldering at 250C, 30 Novenber 2004
104 t herléby cobttaiimiimg a syredinrgnydddes dpeci stemnidcisuce eaaretdng 4 to 6
carbon atoms and an oxygen atom in its molecule are
mentioned. Specific examples thereof are 3-methoxy-
butyl acetate, 3-methyl-3-methoxybutyl acetate, butyl
lactate, diethylene glycol mono-n-butyl ether,
20 diethylene glycol mono-i-butyl ether, dipropylene
glycol mono-n-butyl ether, dipropylene glycol mono-i-
butyl ether, 3-methoxybutanol, 3-methyl-3-methoxy-
butanol and diethylene glycol di-n-butyl ether. These
compounds can exhibit superior rosin dissolution

25 property, as well as superior cleaning property to

ionic substances and white residue-causing substances




usi ng the above-described cl eani ng apparatus, sprayrinsed with (= a
condensate of the cleaning agent having no flash poi ﬁp,ﬁqmbsréeba

subj ected to vapor s cleaning, and then dried. Wth respect to the cl eaning
property, the ionic residue (unit: ~g NaCl/sqin) is neasured with an.onmega
nmeter (600R-SC, ALPHAMETALS), and a neasurenent value is taken as "(3".

Eval uation is based on the following cé3teria. 10 ~0: (3 <7 QO 7 < (3 ~ 14
i > 14 Commercial nanme of the flux used for the test: JS-64ND (manufactured
by KOKI) 15 ERalkbat cérasfingdeodr £33 -cl daeingg trasiseaqppe i estP st ai nl ess
steel wire net (10 nmx 20 mm is inpregnated with the fotéomﬁ nmet al
processi ng oRVArararhercedrst PIGFEHSA 30 Initf €843 1A% 41 Wikanpl e. The
sanple is cleaned using the above 20 descri bed cleani appar at us,
spray-rinsedoﬁﬁtthF?séchﬁéeﬁ§§té%ﬂuHQu§§M%%%%§u;%@£ﬁ?mﬁ i¥fno flash
point, thereaffer subjected to vapor-cleaning, and then dri.ed. .The cleaning
property is 9?@85??y?g§a95 £EF. 2BValthE %4%?%%?%%%&&?%9?%%ﬁ9¥()q%mﬁng
criteria. .25 O cessing _oil renai . Processi il jaldy
remai ns X:5 P?(%%ggi %88?‘?%8 i ﬁgelggtrgle%;rfgogestshiené: &a{hfi&gdec?fgr:é% aHeé test: A
l'iquid 30 gggﬁnggrfﬁﬁ$4 105 containing Olg by weight of a dye (Sudan)
and 25~ by weil ght ~of CUT GH35 (commerci al nane, manuf act ured by N ppon
Gl Corpany, Ltd.) in pgrchharegllxliene Jpas prepafied ba iyl mddi met al

processing oil for test 5 use. Ceaning conditions Cl eaning tank (A 1:

boi | cl eani ngnf gkc4rAhABEEHi VAPOheZ @R sEBY: 3nvelftdlr,i A% g (5 1/mn) for 2
m nutes, thereafter standing for 2 10 m nutes. Exanples 68 to 73 Each

conponent i npthgipteRotbi @Bedesqr khednitA ckaldlag to feas tex@thiripd sabtc n t he
desired cl eaning agent. Using the cleaning agent, the above-descri bed
eval ua 150t i pRetrestingsogatbitednovt ahd ttheandsiy tayener.e Swammliesed in
Table 6. Ceaning was carried out using (e) and (f), (e) being the cl eaning
agent havi ngtherébashrpoant fodhvasni nFheal) melieicy poiime-sf rge fShemm ne
contai ni ng conpound and (b) the glycol ether and (f) 20 being the vapor
gener at ed bylbothenpareetbeeani ngEagent efavifngheocll ash igsisand®d its
condensate. As a result, superior cleaning properties against flux and oi
coul d be condfrentdoXFupthetnyitinasopsardlbrarenie (tdgof)gererat ed by
boiling the c¢leaning agent and its 25 condensate cqntaige% %g st no
conponent ( bJiM@RAY A~ 8aETREE¥LBRENPLNS L AGURFopEr &Y Edul & 56 %3htai ned by

Spray- st g, g L Lhe, coadensat g, BT LSLIR 8 s g 9a° cegids was
2,6-di-t-butyl-p-cresol (69 to 71°C), 2,6-di-t-butyl-4-
ethylphenol (44 to 45°C), 2,6,-di-t-butyl-4-hydroxy-
methylphenol (141°C), triethylene glycol-bis[3-(3-t-
butyl-5-methyl-4-hydroxyphenyl)propionate]l (76 to

20 79°C), 1,6-hexanediol-bis[3-(3,5-di-t-butyl-4-hydroxy-
phenyl)propionate] (104 to 108°C) and octadecyl-3-(3,5-
di-t-butyl-4-hydroxyphenyl)propionate (50 to 52°C).

Examples of amine antioxidants are diphenyl-
p-phenylene~diamine (130°C), 4-amino-p-diphenylamine

25 (74°C) and p,p’-dioctyldiphenylamine (80 to 100°C).

Examples of phosphorus antioxidants are
phenylisodecyl phosphite (liquid at 20°C), diphenyl-

diisooctyl phosphite (liquid at 20°C), diphenyl-




106 a conbi nation use of the conponent (a2) of the a ol s. Co ative
Exanpl e 21 Wth respect to the cleani ng agent descriﬁggé’em\bqraﬁ@ 6, the

eval uation test was carried out in the same manner as in Exanples 68 to 73
and the results were sunmarized in Table 6. Wien only a m xture of the
conponent (al), nethyl perfluorobutyl ether and nethyl perfl uoroisobutyl

et her was used, respective cleaning l1l@4properties against flux and oil were
found to be insufficient. [Exanples 74 to 79 and Conparative Exanple 22]
(8) d eani ndliextdeqy harthsriuses 2(1haehed 2t edfi GYy. t BAKPLERY14, the heating
tank 15 (F) 15 and the water separagion tapk (H)_17 in_ the cleaning

appar at us sRRAFRIN 8 gl 1 pauigeate| anthg BEeFRONEEPRARY bobReaPPaRE t he

cl eaning agent, in the heating tank (F) 15 was heated to boiling point with
use of the h@dtcﬁjrlé(ﬁt@%l%)nkarf%sl?l%\b%' Lo T hURYEY BPRANRBUT to 20 decrease
t he concentration of .the cor’%).o ent havi ng}]a lo‘El vap&%&)r essure contained in

the cl eani ng Egefts Wt HeP haf Bt &t i bhi Tah% 2H) ) Thereafter,

cl eani ng properties against, pol r sin,_rosin.netal_salts,_Qther soils
causing the ahi te reo b i OF cosblih s et fagirs afdedibaliitt ne

fol |l ow ng operat.l ! 1 I i ni ng. i Lions. 4, _30 Novenber
2004 107 Op%‘ra’aBtai otgg%lé\}gﬂﬁ(%ﬁ%ﬁa% walljmx&glgaﬁ?)n’g %}éﬂs](?édéeyguif'?éce of a gl ass
epoxy- made p#i- it : i ip j Lux; qir 5 dried,
and t her eaf ?grl su jrggle%%%ssgg rjidtﬁgﬂ;zz%gco% c?ﬁg‘\#e yé%jEJ)t:;é‘l %i ng a

speci men. The, i$RAYHBYL drintid eaned: disd grc f h&l@@i’@t&'@&!'i’?ﬂ’ﬂeam ng
apparatus, sprayrinséd with (c) a condensate of the cl eaning agent having
no flash poithtiodikaigaldeitsulgecteddcyvapor 10 cleaning, and then dri ed.
Wth respect to the cleaning property, the ionic residue (unit: ~.g

NaCl / sqil@) is nmeasur echmtridh taie g ureiere {HHR Sed ALPRAMHMS) , and a
measurenment value is taken as "(3". Evaluation is based on the foll ow ng
criteria. lhntiokddent:are qhidghar lihh Xhd Jddilii Qomnfefexdtal arade of the
flux used for the test: JS-64ND (manufactured by KOKI) 20 Eval uation of
de- grease cRed&nmidig tproarlt-yo-A3Gaiesis staitilasashearaferradt (IO nm x 20
mm) is inpregnated with the follow ng netal process ing oil, and heated at
100C for 30tg*ienﬁtaé§ oF oeraInT G syl ot hshp e finugusnese st hg t he
above 25 described cleaning apparatus, spray-rinsed with (f)_ a condensate
of the cl eahffgCa§eRiWa@Isg hodedsResdiime, tieridafieGomtRli R t o
VDO O A g AN e s B o G oAt AR ey LR e

group consisting of phenol antioxidants and amine
antioxidants and at least one selected from the group
consisting of sulfur antioxidants, because decomposi-
tion of the cleaning agent due to its oxidation can be
20 prevented for a long period of time. Further, in order
to prevent a stain from appearing on the surface of a
material to be cleaned after completion of the clean-
ing, the melting point of the antioxidant is preferably
not higher than 120°C, and more preferably not higher
25 than the cleaning temperature in the vapor-cleaning.
It is permitted to add (d) ultraviolet
absorbers to the cleaning agent and the rinsing agent

in accordance with the present invention, thereby



Eval uation is based on the followng criteria. O No cessin il, remains
O Processing oil partially remains X Processing oi I&F &%@%M%
processing oil used for the test: Aliquid containing O lo by weight of a
dye (Sudan) and 250 by wei ght of UNI CUT GH35 (commerci al nane, manufactured
by N ppon 0i 1 Conpany, Ltd.) in perchloroethylene was prepared to obtain
the nmetal processing oil for test 10 us#h C eaning conditions C eaning tank
(E) 14: boil cleaning for 2 minutes Vapor zone (G 16: spray rinsing (5
1/mn) for 2 athaieingt Refuather smpmovegendr of PXidatices s 74 to
79 Each component in the proportion described in Table 6 was m xed to
obtain the deSVied EPeanrAgPagamtonUsisegWikd dheamintd cxgémnt t e
above-descri bed evalua20 tion test was carried out and the results were
summari zed | n"E¥aBP&es. tEPEGRENG T Ra b CEEPPPEFOSHS §§Fﬁga€ef7§¥ﬁ%q5¥“(e)

ent no flash i nt _containin

ohl ori nof  eo PR aGPREEORBNT ARG CEaT oS A HERY PR G0l 2 et e and (1)
ol nt and P s CORUBHEAT - MR akY BRUFPPISIER of Boa g JPRRei i Ee. agal net
Noverber 2004 1067 HOEGL At GA DG RBET| RG hE Ve eay e tagsne A e %0
condensate coplghned, abHR%&B{;Q%/QQHHQB@EEX&B)enz%?ﬁxeio%%t,i sfactory rinsing

property coul al ne hower -rinsing w t he condensate. 5

Furthernore, &heieokgbERSHAHENYAE, " %dHﬁ_@QrBMah@@%&g%&u%wfe%dﬁe the
conponent (a2) o¥ t he™ al cohol s. Conparative Exanple 22 Wth respect to the

cl eani ng agent, ﬂeS&iwgﬁloiQ—hD4Taahﬁeﬁhokg@eﬁ\t@b%@hio@@ test 4qwas carried out
in the sane manner as in Exanples 74 to 79 and the results were summari zed

in Table 60 Vede o9l y2 ahptixbuyBedtobheneaapopirhylalshl imgtlkyles such

perfl uorobutyl ether and nethyl perfluoroisobutyl ether was used,
respective claamnpmenitb pabpeylaes, agatnbtuti/lpkeayd skl iwgletourdd to be
insufficient. [Exanples 80 to 82 and Conparative Exanple 23] (9) d eaning
test in actuabctugkolBengl ngalheythtaneng hpprhangs &hewnsiedikiygat™, 20 the
cl eani ng agent was introduced in the cleaning tank %qg 71 and the rinsing
agent was i nta®diueenz bot 4z heshsuehnabng~t AnRetRy 172 -aydrr YERenWat et
separation tank (Q  74._ The_cleaning agent .in the cLeanin% tﬁgk (0) 71 was
heated to boi?§Mgtidarrlse of [EnBYABAKEF 378 PiRd%28 FALEERY 0 be cl eaned

t f di d f the cl i k 1, .the rinsi tank (R
72 and e Vot BoRE TRy L Tt HanaR E RBASEP AN AG (fr GBE T EEUAGA ATt 30
Novenber 2004 110 pol ' ' I I t [ i th
whi to st dud SRR CTRkh REhBr P Ber Lo neaeureh PR ¥R T BB a4 oper ati ong
der the fol ] ' it : L Lyati f fl
ol cani ng e 4SSt SRl Fe S a8 L S o R Bt e B Ta ate (35 mm x 48
mm is d|ppeqn%gm%ﬁﬁg?%?%IpgéﬁgtrgggolgergaQ@eLh§HQb§9qu_go sol dering at

250C, 10 there g a specinen. The specinen i5 cleaned using the

above-descri hed: ¢l aaih ) RPRAE AL 4801 81 PHLnsednyhtBxihe’ riashpg -agent,
t hereafter subjé@%ed t% Lapor-clea%ing, and thgg dr?ed. VVthQ?espect to the

cl eani ng 1y opdnyyl ihent OPi £26E81 g fUnNpt ~hydgoko-Backlegipl-i s neasured
wi th an onega neter (600R-SC, ALPHAMETALS), and a neasurenment value is
taken as " (3"phdnnal usdnotiriszbased on the following criteria. O a <-_
The cleaning agent in accordance with the
present invention can be obtained by mixing and
blending the above-mentioned respective components, the
25 component (al), the component (b), the component (c)
and the component (d) with one another in a conven-

tional manner.

The mass proportion of respective components



0:~<a<__14 20 X (3 > 14 Commerci al nane of the fl ux ﬁiﬁg fOB t2§ %est:
CFR-225 (manufactured by TAMURA SEI SAKUSHO) Eval uat i 8f NvembgF ¢4Q

cl eaning property A 30 nesh stainless steel wire net (10 mMmmx 25 20 mm) is
i npregnated with the follow ng netal process ing oil, and heated at 100C
for 30 mnutes to obtain a sanple. The sanple is cl eaned using the
abovedescri bed cl eani ng apparatus, dip9insed with the 30 Novenber 2004
111 rinsing agent, thereafter _subjected to vapor-cleaning, and then dried.
The cl eani ng*prBperPFTEECLaHAY! } iB4PGat 8§ CCRFaSURD Ghats PE&%ed on the
following criteria. 5 O No processing oil remains. D. Processing oi
partially reﬁL?ﬂ@l&g P¥888§§§ng38WIOF Hﬁ?ﬁ?nﬁggéﬁrﬁp58§§§Pngi& used for

the t t: AM 30, i al : N TERAM f 1 d by .NI PPON 10
M SUB SH O B e O Ok O SARmAE A OTar ¢ PSP R E AN CAe ARt e A58, boi |
| i f i { i tank (R) 72: di | i M th i

Cova (98 igéeDhbesoss ka8 Bacbaltal Shelt. §iR BoERILEA L] Hubldoon, ©

m nut es %“Sgﬁgyﬁﬁgﬁiné‘—ﬂééu%?u8 iHEt—EXhﬁEEE)%g?E%gﬁ&}ﬁhdehﬁ%gn%;% et hyl

perfl uorol so er (conmercral “nane: acture Sum t ono

M Limted)/3s 2 h a di | epe T j ether =
20 99/ 0. 6/%.ﬁal%@%g%kﬁggg?é&g%g%sm%étEﬂégp%{igg ég%ogean?d ??ﬁde

proportion descyibed tRe TaBhSodeWBShALVXRE LOvabbai Brehgudesibred eglseani ng
agent. Using the cleaning agent, the above-described evalua 25 tion test

was carried gwdnand3ghe r@spht s owene csypyakirzedsied TablcembinGltaam,ng was
carried out using (e) the cleaning agent having no flash point containing
(al') the chidtihe-fsee pradernedcontai thagnessppuodoandon 3@ kheenber 2004
112 (b) the glycol ether, and the rinsing or/and vaporcl eaning was (were)
carri ed DUt asnpognéme (ahsi bige agemponelf) (bheivapbdthgener aaadebypfboil i ng
the cl eaning agent having no flash point and its condensate. As a 5 result,
superior cl egremg® pf bpete i 28/ Agai Mdterf |tive aved idr oo ok dse corifie med.
Further, it was found that the vapor generated by boiling the cleaning
agent and i t&RRARRINSafle) cbht Y ned @9ﬁ©stan@0€©nﬁéﬁ§ﬁFr€8)}mﬁﬁavﬁ‘
satisfactory rinsing property could be obtained by dip 10 rinsing wth the
condensat e. %R HeY %,OfH%l$%%}El¥%sVﬂﬁé°Hésk%%ﬁﬁc%g B9Lia E@ﬁbgﬁation use

f th
of the obtained, and when it is 80 or less, a more preferred

15 effect to prevent the cleaning agent components from
remaining on the surface of a material to be cleaned
can be obtained. From a viewpcint of balance between
the cleaning property of the cleaning agent and the
property of the cleaning agent components remaining on

20 the surface of a material to be cleaned, a more
preferable mass proportion of the components (al) and
(b) is within a range of from 80/10 to 40/60, and much
more preferable is from 70/30 to 50/50.

When the component (al) and the component

25 (a2) are used in combination, the mass proportion is
more preferably within a range of from 99/1 to 70/30.
When the mass proportion of the component (a2) is 1 or

more, a more preferred improvement effect of dissolving




conponent (a2) of the al cohols. Conparative Exanple ith res to the
cl eani ng agent described 15 in Table 7, the eval uatiéa Q/V%m&ﬁggﬁé‘iri ed out

in the sane manner as in Exanples 31 to 35 and the results were sunmmari zed
in Table 7. Wen only a m xture of the conponent (al), methyl
perfl uorobutyl ether and nethyl perfluoroisobutyl ether was used,
respective cleaning 20 properties agaidvst flux and oil were found to be
~insufficient. [Exanples 83 to 88 and Conparative Exanple 24~ (10) C eaning
test in actuerimes kirdngof heotl eannngeappbeaned, sapdnwhanFig. i, 25 the
cl eani ng agent was_introduced in the cleaning tank (S) 82 and the rinsing
agent was i nt® IUCERETn 3 Heo¥e n_Taferank tay Slamppbidisyi FRAt P6n tank (V)
84 and 30 Novenber 2004 |13 the water separation tank (W 86. The
cl eani ng agé&iRt3ie%e cleaning tank (S) 82 was heated to 60C with use of
the heater 87, the rinsing agent in the distillation tank éFD 84 was heated
to boiling with use of Vit B1%e2BPORBNE afl t neREaF L8 CEPBARPRG properti es

agai nst pé)ly rosin, rosin netal salts, other_ soil caus'glaﬁt he white

resi due, “and )ocae”s%iL?Fge ijrr_lv\%‘?%b]r%% 72 Ffﬁ?t%smr%%?ﬁ ef§ti ons under
the fol | ow ng, ¢l ﬂéuf%a&w;&i%‘sn A0, éaéfofl?oz%yé‘{)}'%' ?8 gB&é‘fX

cl eaning Oné sid a glhass epoxy-nade printed plat nm X 48

) oS, 2 PPehdd) fldiha A gp%;&&&i@ﬁdofT e@g%%rg,]soﬁ&t?{e%fsﬂ {0 gl dering at

250C, 15 thereby taining a‘specinen. men s cleaned using the

above- descr iRt Cheanl ng MDA USes th PEL Sisetu M &R EAe HENSHPE1AEN!,
thereafter subjected to vapor-cleaning, and then dried. Wth respect to the

cl eani ng prepRY therd hie: 1i1Ni gD resi Xes (Ubfe prafePrdaGisghimgi s nmeasured
with an onega neter (600R-SC, ALPHAMETALS), and a neasurenent value is

taken ag 0~~propdava} uad igyl ynse basesi wraidendtdl oy ngs coftessem g3n~ 7 O 7
< (3 ~14 25 X (3 > 14 Comrercial nane of the flux used for the test:

CFR- 225 (nmahgf atttaiecddy TAMIRA SHSAKUISHO) of 1301 Noverbetw@e4tié4

Eval uati on of de-grease cleaning property A 30 nesh stainless steel wre
net (10 nm xiZGotliog it regiat exha ¢ edriend gbtawe migy nee aso pk ocess i ng
oil, and heated at 100C for 30 minutes to obtain a 5 sanple. The sanple is
cl eaned usi FGUsHE dalsona idess ard Pedb & | B vy HppRteer digsitnsad in the
rinsing tank, thereafter subjected to vapor-cleaning, and then dried. The
cl eani ng pr 8Fért phes afadif MA S AURRTE 1Y A dthdrrI™PHRREE on the

par 1 al 1o 1 QR {5 OREORAEe S ATg T I GT 1 WIS G oRbi S5 20 | ERised f or
the test: A%b%%o, and much more preferable is from 70/30 to 30/70.
When the component (c), the antioxidant, and
the component (d), the ultravioclet absorber, are added,
{(c) + (d)} is preferably from 1 to 1000 ppm, and more
20 preferably from 10 to 1000 ppm, to {(a) + (b)}.
Further, it is preferred that the mass proportion of
(c)/(d) is within a range of from 90/10 to 10/90, and
more preferably from 80/20 to 20/80.
The rinsing agent in accordance with the
25 present invention can be obtained according to a
process comprising mixing and blending the above-
mentioned respective components, the component (al),

the component (a2), the component (b), the component




(commercial name: UNI CUTTER. AM, manufactured by N PPON 15 M TSUBI SH O L
CORPORATI ON) d eani ng condi tions C eaning tank (S) 823%\|Up¥ﬁmhﬂj%°in
ultrasonic waves (28 kHz, 200W for 2 mnutes Rinsing tank (T) 83: dip
rinsing for 2 mnutes 20 Vapor zone (V) 85: standing for 2 mnutes Rinsing
agent: a mxture of methyl perfluorobutyl ether and nethyl

per fl uoroi sobutyl ether (commercial n . HFE7100, manufactured by Sum tono
BMLimted) Exanples 83 to 88 25 Each cqonponent in the proportion described
in Table 7 waS' nPREdTPE GBMRPREMfe (Fésiidd OPCarmvd &dent® AUSHY e

cl eani ng agegépagye§above-described evalua tiagn . test was carried out and

the results BREVenBEr 22B02CEES SomREiSIEd fRaFdh% U d eani ng was
(a1} the chi SEPRELBFLaSPRior fnBChUR AT AN G SOt e S Hoy TR rcol |
Fesul 1. oupersof cRRERRENS Ut S5RPEr et ReRdint (b andtst Roara e T
The composent toasenbaEre "ok iR, C4Re ke B VSR hsRa AV Los pec

to the cl eanng,2geAt - dgseh! PEgahgleggﬁggiﬁveh §oavalkuaklan itegt was carried

out in_the same nmanner as in . to 40 and the results were
summari zed iBodabhgods MBBRON! Yra;gi ¥bubfn@hdbRe cCoBPAR@NEHEal ), net hyl

perfl uorobutyl ether and nethyl 15 perfl uoroisobutyl ether was used,
respective cteadéngapeoppthifsdagnrpabhf hexeandiohl oweraef egupdrt.o be
insufficient. [Exanple 89 and Conparative Exanple 25] (11) Soil-separating
and cleaning tests in astyabliedseoloBOallsi Bgatrhetelreaniing fapparatsusshown in
Fig. 3, the cleaning agent is introduced in the cleaning tank (A) 32 and

t he wat el 0 sepas atimsihankgél}, 3duchndst héghl eanshggagenpert yt, heigheani ng
tank (A) 32 is heated to boiling with use of the heater 38. A bl ank

oper ati on 25¥girarprepeoty, f bowlokbdatsonadeterdecréasn,alovncentrati on of
t he conponent having a | ow vapor pressure contained in the cleaning agent
in the wat ertoxBoli Npvandetowobhannabsbphyat POANEARE ATPUBESaAd t he

soi |l -separating tank (K) 35, and then the cleaning agent .in the_cl eaning
tank (A) 32 T2 RYAE VRI0CRTHORPRRST RFRUCEBSERELISYi REepalaPPAg tAnk (K) 35

ith th i f th I i t t f i 37, th b
uih e ol gl he clesnpo b eent iosrster 0g PURE (Bl ATuabnerehy
it t i il ted is li,ght th h f the liquid
oravily o {he patesslag oLl sepeLst st S SNLE NETbIL Bl Lie 1

process 10 1Mk oo 15 contipupusly discharged trom bheogoblsggacatbng i ank.

As descri bed, eani ng pro rocessi ng oi he change

in the of | cpnoentsatiols | ndde,6Leant D8 AGEN, BESTEaSHECHy! RaLle

fol |l ow ng operati ons under t ng con ifons. 15 QOperations 250

Bearings as @ cdgain SRIPL & &% e APLRgDAt 8gn¥b & D 8oRet alimPROERESI NG Ol
descri bed bel ow, and thereafter put in a cage Tor barrel cleaning use.

After addi ng2hdhdesso@it the Poosess) Ngads | ot omdPe} heupbeankng agent in
the cleaning tank (A) 32 of the above-described cl eani ng apparatus, the

sanpl e 20 claanety SREEYrty nees vbth $herconeensavgpotationt hetel eaning
agent having no flash point, subjected to vapor-cleaning and then dried.
The cl eani ng:drs be obtained. When it is 99.9% by mass or less,
superior rinsing property to the cleaning agent
containing much soil can be obtained. The blending
amount of the component (b), the component having a
25 vapor pressure of less than 1.33 x 10° Pa at 20°C, is

from 0.1% by mass to 20.0% by mass, preferably from

0.1

oe

by mass to 10% by mass, and more preferably from

0.5

oo

by mass to 5% by mass. When the blending amount



25 continued for 40 hours at a tact tinme of 15 m nut nanel cl eani ng
is carried out 160 tines, and after the 1st tine clegimlﬂavﬁmﬁ/e&%bgﬁ 40

hour - operati on, cleaning property of the bearing and an oil concentra 30
Novenber 2004 117 tion in the cleaning agent are neasured. In order to know
the cleaning property, the processing oil remaining on the surface of the
part cleaned is neasured with an oil n#3surenent apparatus (O L-20,

manuf actured by 5 CENTRAL KAGAKU CORP.). Evaluation is based on the

fol | owi ng crii€efi-a% BY FéfE MGG, 1BRE T4 RGP DEEIRTF Y T¥hai ni ng

oil 70 ~,g/bearing (inclusive) to |00 ~ %%8 aring (exclusive) 10X
renai ni ng oi PenQP%Iaé%dt-hath@D it gt % H@rgsferori 0 Kitow THeL bi |
concentration in the ¢l eaning agent, 20 m _.of .the cleaning agent is dried
with a vacuuﬁllﬁiﬂitefjré’lli‘@c?r@z’@&) Y &g K gﬁ‘?clé)rﬁdr'ati on of a non-volatile

matter is measured. Evaluation is . has 15 fqQl 1,aw jteria. O

i ncreased oi |l concentrati ow é‘ferlnblsts etd‘ricaj:rgJ ffpcgyga:@ssaqi(:l%gnéyeog{séed oi |
concentr at.i on t, | ngﬁg 0 nd itions Ceaning
tank (A 32: ¢ %%Pﬂgﬁeggﬁﬁeé:ﬁ@ f%o?ﬁ %)t e é%}orcg{gsﬂle@%&?y spray rinsing
for 2 mnut e%l%@gég@mn ,r%ttr? reafdare &f apd ng,dYc A ¥9AWIEs e Condensate of

cl eani ng agent: eéd of cleaning agent to soil-separating tank:

110 m/mn Lig isqnge_%%%t W tfi rSQld tSRPH MM HtaNKia 3 tahbQp) 30
Novenber 2004 |18 Soil™-separating tank: operated in Exanple, not operated

in ConparativgcExagphe Gerld RGAURH WSt dnor0 testty anasstuy € mof03ret hyl
perfl uorobutyl ether and nethyl perfluoroisobutyl ether 5 (conmercial nane:

HFE7100, nanukaekysedphye fAHEHIGNERM 0.1% by mass to 10% by mass,
Li m t ed)/ 3- net hyl - 3- net hoxybut anol / di propyl ene gl ycol di net hyl et her

=50/ 30/ 2Q0( ~ahy nese) pMetfalrapylocessimd .dY useth fsorta et L FNEEE { conmer ci al
name, YUSH RON FORMER, manufactured by YUSH RO CHEM CAL 10 | NDUSTRY CO.,
LTD.) Exanpl #h88 Rbsuktrowr € ssihmidr iredass 3] IR, @ éfithg property 1st
time: O after 40 hours (160 tines): O 15 Change in oil conceptration after
40 hours (| 6prefrespd OaPes HleeesSinPronedchvdfeds mida e %l eani ng agent
was continuously separated and renoved in the soil-separating tank, and as
a result, th¥hen iEoacer 020 % AFSHn ITn 1S5S 1B MGy p&%ﬁrr(%glrdlrbse' kept

constant, and the cleani.n roperty ,after 40 hours .against the processing
oi | coul d belRf] ﬁﬂﬁpﬁe&'lttgl ﬁ%ﬁ@?%%&%’fg}’ |°e€eﬁﬂaesc$hgﬁar% g’et hat in the |st
tinme cl e?%: ng R:est. Conpar ati ve Exanple 25 25 Results were summari zed as
fol | ows. 1@ eRRFAG SFoperty Ist time: O after 40 hours (160 times): X

When the component (c), the antioxidant, and
the component (d), the ultraviolet absorber, are added,
{(c) + (d)} is preferably from 1 to 1000 ppm, and more
preferably from 10 to 500 ppm, to {(al) + (b)}. The

20 mass proportion of (c)/(d) is within a range of
preferably from 90/10 to 10/90, and more preferably
from 80/20 to 20/80.

It is preferred that the composition of the

rinsing agent is the same as that of the cleaning agent
25 to be rinsed, because it is easy to keep the composi-
tion of the rinsing agent constant.

Melting points of the cleaning agent and the

rinsing agent in accordance with the present invention



30 Novenber 2004 119 Change in oil concentration aftg{l| 40 hours 6&80
times): X Owing to the processing oil conveyed into #h&leyem| erd00%ent, the
oil concentration in the cleaning 5 agent was increased and the cl eaning
property against the processing oil after 40 hours was deteriorated.

[ Exanpl es 90 and 91 and Conparative Exanple 26] (12) Soil-separating and
cleaning tests in actual use 2 Using tHe cl eani ng apparatus shown in Fig.

4, 10 the cleaning agent is introduced in the cleaning tank (E) 49, the
heati ng tank2f¥)PEefandblHen@it B 9Bepaithenon ot &nk FEHPESE1VAIY  hel®| eani ng
agent in the heating tank_(F£ 50 is boiled with use of the heater 58. Wile
mai nt ai ni ng %18¥nef ahEeEohPBoslEi YANE§Lei ReHraPERE RO LIES a1 dfithg agent in
t he cl eani ngelql'ta}gk (E\)\ 49 apd the heating tank (F) 50 with the aid of the

cl eani ng agehtIRE¥ cPaki by punPREIFUSE, MQTH| RARIGFEPAE 658 &9%arried ' out
for 1 hour srcé)r';\,{sg to decrsage t he concentration of the conponent having a

| ow vapor pr $40re EBATaPnEd in 20 the cl eani ng agent in the water

ti tank (H) 52 th il: ting, tank 53 d then th
Cl eani ng Bgent 11 1 ho. b eARPRGRanks () BOTSCEER LRUBHS J/F RN or red Lo
th il- I t ; 3. t [ f I [ t
LransterringrrokD 05 PR -bbtt haYEby° s Bsat Fng L AECHPOLRE T
transferri 25 1] ratPng"th o
eparat od | o 11 GhTer T RO ERAL BT [ Re 30 hes ShBer 2004 F30 T qut d i nt he

sol | - separ ati g & Bkn i 2pda s O efQEechber sepangt 8deandihl gatedapregessing
oil is continuously discharged fromthe soil-Separating tank. Further, in

order to fingiwuttidesepatiatireetiest iRyaansaRarakiion dnbicl ter, a
separation apparatus housing a storage tank of a returning liquid, a

t ransf er¥0 nge pisg: ofod tled ubneésignt | hwenancnaasepasat iapatirkder i s nount ed
to the returning |iquid pipe 70 connecting the soil-separating tank (M 53
with the cleaning tankEXd&)pidds ¢hetlebyaddisepasat whijchheapr beessideg oi |
finely dispersed in the returning Iiquid. C eaning property against the
processi ng did el aledrainge dgenheini dccondanteavibh thet heeskadni ng agent
are neasured in the follow ng operations under the follow ng conditions. 15
per ati ons 280 Bdaidhgs2 28 exrlabred@sahpl bowse i npregnated with a met al
processing oil described helow, and thereafter put in a cage for barrel

cl eaning use. After adti nf*@-SHRLamsatbf 3MeOPtecessfagtantsto 20 the

cleanin gent_.in the cleaning tank (E) 49 and_the heating tank (F) 52 of
the above: d&SriBEF & ‘gﬁ)'ar%ﬁ N} GeSELHPF R ES c#B3ned, spray-rinsed

ith th te .of (f)-t I i havi flash i nt,
\émubj ect gdc?%%%gj‘;s)o%re-ercﬁoceas(ﬁi#gacae C?%gﬁéggq%g‘?e éﬁ‘%a\é:\iﬂg? 2%%%%§$Fspglozti nued
for 40 hour s Ate . 0AGl UM fe 1, M WLes. . Darel Vo the, 5l eaging Ls carried

out 160 ti nes, i me Ccl'eani hg an ter ouroperati on,

cl eani ng proparty fi d l'bef %elairgﬂr{hgciaé‘da@irhs‘)iﬂavir? é\'?é’c?”?é’rcgpk% 121

concentration in the cleaning agent are neasure n order to ﬁnow t he

cl eani ng_ pr QR@JsY oxt 1 JUQLeRH Aith Ol du T €I i 195 ON thee Susf aggief the part

cl eaned is measured wth an oil neasurenent apparatus (O L-20, 5

nﬁhgfaPwae@qua@EMBB@Li%ﬁ@@@é(%qgiérnéiﬁﬂéﬁﬁéﬁﬁhﬁSs@@ﬁ@ﬁ othéhe fol |l ow ng
critenta nonionic surfactants include ethylene oxide additives
of alkylphenols or straight chain or branched aliphatic
alcohols having 8 to 18 carbon atoms, and polyethylene
oxide polypropylene oxide block polymers. The
25 amphoteric surfactants include betaine type and amino
acid type ones.

As the stabilizers for controlling corrosion,

rust generation and discoloration of metals, nitro-




~. remaining oil less than 70 ~g/bearing O renaining ol 70 ~, earin

(i ncl usi ve) gt o 100 ~, g/ bearing ?excl usi 8e) 10 X: ren&fmhﬁdemberqrﬁ‘ﬁbofessg
than 100 ~,g/bearing In order to know the oil concentration in the cleaning
agent, 20mL of the cleaning agent is dried with a vacuumdrier (110C, O
Pa), and the concentration of a non-volatile matter i s neasured. Eval uation
is based 15 on the following criteria.5& increased oil concentration |ess

than 2~ by mass X increased ojl concentratign not | ess than ZS.gé mass 20
d eani ng conditids G¥Ehidy TECTEhaRe 3o | PEFERRFRYRE or SRR fAGfes Vapor

zone (G b51: spray rinsi for 2 mnutes (5 1/mn t hereafter standing for
2 m nl(.lt 235 25 é]%a?t'ez'g?%@f]e%fh? My 'nté:t%%ﬁs rﬁg‘ﬁna?—'egd Bgl%i‘%%ﬁfngg

t to soil-s ting tank:. 110 m{min Liqui t
o1~ separ at ARG e 4P 25 0 L SR OVBHIRT 2008 175 S TLAERRPATHRT ( ank

operated in I NQt operated in Conparative Exanple Separation filter:
EUSO4AV (congéﬁgﬁgﬁﬁﬁéﬁg¥REU-TEC, manuf actured by Asahi Chem cal 5 Industry

Co., Ltd.)g O eaning agen ﬂ?eeqj%f;cfa eﬁ%:ra%&g(t ug &y _femglyfi%gzrfl uor obut yl

et her and net hyl perfl uoroi sobu commercial name: HFE/100,

manuf act ured v 1 Sumdionn- 3M Li M ed) {3 a8t iyl gider alcohols,
met hoxybut anol /dli prnop'yl elne g yc'olf(;ai n@?hy?l et her g:5017 3%/C2% ?0/5 by mass) Met al

processi ng oido 14gaGFQlerte 1 yddR2 dwp&@é B 1 YA RO FORVER,
manuf act ur edﬂ15 by \I(:TSHI ROS}CI—YEM CA(LbI STRY CO., LTD.) Exanple 90 Results

wer e sunmari zed fas tfeldowse @Rdidigedroperty 1st tinme: O after 40 hours
20 (160 tines): O Change in oil concentration after 40 hours (160 tines): O

The processing oil convByedidatt e fifeectcl wan Tepragentcaasoe ot f anloed | y
separated and renmoved in the 25 soil-separating tank, and as a result, the
oi | concél t mdtthorthien dlleardlreprdgantagend ol dibeikemgevhstrant, and t he
cleaning property after 40 hours against the processing oil could be
mai nt ai ned t @cgoidginas edrfimghe 3o R bETv DD 1R IR8ANS Qfuath®o that in
the 1st tinme cleaning test. Exanple 91 . .
following cleaning method, soil-separating method and
cleaning apparatus.
The cleaning methods according to the 21st to
15 25th aspects of the present invention are to carry out
cleaning with the cleaning agent (e) containing the
component having a vapor pressure of not less than 1.33
x 10° Pa at 20°C (al), and the component having a vapor
pressure of less than 1.33 x 10* Pa at 20°C (b). If
20 desired, the antioxidant (c) may be added thereto,
thereby obtaining superior metal stability. Further,
the processes are characterized in that after
completion of the cleaning, rinsing and/or vapor-
cleaning are (is) carried out with (f) vapor of the
25 cleaning agent and its condensate, the vapor being
generated by heating the cleaning agent. It is noted

that the component (al), the chlorine-free fluorine-

containing compound is inevitably used to obtain the



Results were sunmari zed as follows. Cl eaning property 1st tipe 8 after 40
hours 5 (160 tines): O Change in oil concentration a é*oﬁﬂmPSﬁ? O6'160
times): ~ The processing oil conveyed into the cleaning agent was
continuously separated and renoved in the 10 soil-separating tank, and at
the same time, the processing oil finely dispersed in the returning liquid
was separated by neans of the separati®n filter. Thereby, the oi
concentration in the cleaning agent could be controlled to a | ower |evel,
and the cl eanilagniBgprgpart pnaf réns4fohages tagawisty tive Prasdex ¥ oi |
could be maintained to a high cleaning level equal to that in the 1st tine
cl eani ng tesin CbApalaeniagEsarpl e PRI SRES e ansr &Usiimadr iBd as f ol | ows.
20 Cleaning property Ist tinme: ~, after 40 hourqﬁg 60 tines): X Change in
oi | concent r HEPéRJIaf E6PPADIhEGES SEPBE TENTgeSre X %ﬁ$4(fQQK¥&ﬁoceSS|ng oi |
conveyed into the 25 cleaning agent, the oil concentration in the cleaning
agent was i nEHERSES aﬁdl@HEOHPéanFﬁ&aﬁﬂéﬁéPﬁﬁﬁﬁﬁ%ﬂnnsqlﬁ% &t fdessing oi

after 40. bour det eri or at ed enber. 2004 124 . anpl.es 92 and
93] *(13) Soi PLEERLIHEI RY°aRARGI Gafi G PRLPS AR -actiaPoiue STy ¢ he

I h i I d d h
ol oani ng & ankne %Eygiﬁé“shapm%hp@éé PhoTEane A 85 el S Roent
is introducegpkﬁggggné@% ﬁﬁ@grgﬁkg %ﬁgk é o%%gbftQQFQQk%Jl parating

tank (M 112 trea I'n the sorl-separating tank
(X) 115 and wﬁﬁﬂ?g;ﬂ‘b%?g?t& | 5e" (A c6) 2 aThe Chearingage 10 0N

the heating tan 0|Ie wth use heater "121. Wil e

mai nt ai ning a,ceRstank caERAS t FQR *execbﬁ%lo%fe' B h@rehaani rheagent in the
cleaning tank (E) 106 and the heating tank™(F) 107 with the aid of the

cl eani ng1agepin§ihgubabpBatPYMRt(d)l #dRe Brbifarkeld topersat i:ordisregal i ed
out for 1 hour, and then the cleaning agent in the cleaning tank (E) 106 is
cont|nuouslycéﬁaﬂsﬁEﬁgedubethhe130&& aepavatlli ag taek riksiht? agerdt.t he aid
of the cleaning agent transferring punp (N) 114, thereby separating and

cl eani ng t heWpencasspngy20inklindi $sotuedied phé doeamhegpageatse Cfeani ng
property against the processing oil and the change in the oil concentration
in the cl eanthgaagegtoar eineasgr ed ﬁhschergéhgowtﬁgsﬁpéréﬁi@ﬁ@fﬁﬁder t he
following conditions. Operatjons 25 ? Bearings as a cleaning sanple are

i npregnated #hin &remt Al xptocdssihg 607 Tescar e@ob%IB@Pf%ﬁﬂbgMe?éQWter put
in a cage_ for barrel cleaning use. After_ adding 20 by nass é | e 92) or
40 by  B® NbveEndir t2064 %128 mR&s (%&%ﬂ%}%a@gﬁgd@eF%%dp+%c% SPhEBFF to t he
cl eaning agent _in_the cleanln t ank é | 06, and tge t|n tank (F) 107 of
t he above- dé%%??b%ﬁecPE%ﬁ?ﬂﬁ PPSPAtHE, CERePSafpl Fe§ EdIO80r ay-ri nsed

th the | d_t 5 f d th t filt 118 and
Further i { PEEhE-CDRdBRSL E- %ﬁﬂ%??"%‘*%ghe{iegﬁ.lﬁ%r doEnt=have ﬁég%§tfl ash

poi nt 1 ast | ye sublect ed; Lo yape cleqnl pguand LD, LedpThg clheani ng is

conducted at”a m nu 0 neasure O property
of the beari e i pent y, LQCeSSI ng ol
remsi ning or thE @ﬁ#gﬁéﬁ? %ﬂ@“%é?tl% EzﬁeEQFEEﬁe%u?‘eﬁgfﬁagn%%.

measur enggt @@p@q@éy@d(C]L 20, manufactured by CENTRAL SCI ENCE). Eval uation
is based on the followng criteria. 15 ~: renaining oil |ess than 70

~g/ bearing remaining oAl c¥8amiggbRathog thpekudgi var wothOChe, glleari ng
(exclusive) X: remaining oil not |ess than 100 ~, g/ bearing C eaning .
conditions 2hd&l eeamngith ankcb6E}ad06: whoh! thkeppesgnt ot nZentivheandapor zone
(G 108: pre-spray rinsing for 2 mnutes (5 1/mn), thereafter spray
rinsing for 2 eiewtesg(dppénetys andréhenhhshapdbagahgr p2ooesat esd25
Condensate of cleaning agent: 500 m/mn Feed of cleaning agent to

soi | - separ atapeptamnks ¢tdPabléndh tigqandngeapveiteuieloftosbel csepaerdti ng
tank: 3 to 6C

25 For example, it is possible to improve and then use a
conventional cleaning method and apparatus so far used

with a chlorine cleaning agent. There is no limitation

for the cleaning method and apparatus. A preferred




30 Novenber 2004 126 Liquid tenperature of tank for | jquid trea in soi
separating tank: 3 to 6C Separation filter: EUSO4AV épgﬁﬂﬁ?%ﬂﬁyaﬁgﬂe:

EU- TEC, manufactured by Asahi Chemical 5 Industry Co., Ltd.) C eaning agent
used for test: a mxture of nmethyl perfluorobutyl ether and nethyl

per fl uoroi sobutyl ether (commercial nane: HFE7100, manufactured by 10
Sumtonmo 3MLimted)/ 3- nethyl 3 netho%?butanol/dlpropylene gl ycol di net hyl
et her =50/30/20 (% by mass) Rinsing agent used for test: a m xture of

met hyl perf| GoP8BERYI a@pﬁélatalﬁdWﬁé%hwsewfp &hE GIreenSSBLIAACTH R

(commerci al nane: HFE7100, manufactured % 3 m tonmo 3M Limted)/3-nethyl-3
nethoxybutanBPﬁaﬁﬁgoﬁﬁﬁéﬁea&F?é@P@FﬁeWH§ Presedto BVEUE (% byS 20 mass)

Met al proce53|n? 0|Idused f&r test: FM220 (conmercial nane, YUSH RON
FORVER, manuf3PRtarB8ndSYGSHRYSEHEM CAL | NDUSTRY CO., LTD.) 25 Exanple 92

The result was sunnarléed as lfollows Cl_eani ng ppr erbﬁ: g%ﬁfter cl eani ng
with the cleaning agen 36 ﬁgﬁéﬁgerfﬁﬁftPf7 55%% i 6@ MIs of the
b ocessi NG 0Ly 2RI Y oALELLISHAGWES (AN dYGhedn AddaY a Rl dr g superi or

cl eani ng prope cou &9canfi Fied resu

summari zed agy EQ'Q?%ﬁy %%gg?bg%nErQR%%h¥1oﬁfE%Br%&%ﬂ%ﬂg &4§5ﬁ¥h@'ea”i“9

agent contal ni ng the processin nsi ng was

conducted, aRdvaggas’ ekl Lapsif 'r%'s%ﬂ’i:elon(élmee@@' weprc%a@rotrﬁérﬁpum
obt ai ned. [ Exanpl és 94 and 85 14) “Soi [ -separating and cl eani ng tests in

actual use 4nh&sing éheapbﬁaﬁkagsﬁﬁéabatm%s%hQ%@nlQ Bisgx 80°thg gkeaning
agent is introduced in the cleaning tank 15 (Z) 136, and the rinsing agent

is introduceploPo ibeupee;rbAdi Ag trankitlHurgkd?, ikhaskidpsithg rteankd AC) | 38,
the water separation tank (AB) 140, the soil-separating tank (AD) 143, the
tank forl@heménguodetir eateédahhintthmethod and an apparatus, wherein a
cleaning tank is heated, thereby enabling a heat-
cleaning of the soil attached to a material to be
cleaned in the cleaning tank, and a condensate of the
component (a) having a high vapor pressure mainly
15 contained in the cleaning agent and the component (b)
slightly contained thérein is subjected to spray-
rinsing in a vapor zone, thereby rinsing a small amount
of soil possibly attached to the surface of a material
to be cleaned, and moreover a temperature of the
20 material to be cleaned is lowered, thereby increasing
the vapor-cleaning effect. According to the cleaning
method and cleaning apparatus in accordance with the
present invention, it is notﬁnecessary to use any
rinsing agent and a one liquid cleaning can be carried
25 out, and as a result, a cleaning system easy in a
liquid control can be attained.

As a specific example of the cleaning method,

the cleaning apparatus according to the 35th aspect of




soi |l -separating tank (AG 146 and the separation filter 20 upit ) 149,
The cleaning agent in the cleaning tank (Z) 136 is béﬁlhé‘a"‘?/mp’ﬁraé@?of t he
heater 152, and a bl ank operation is carried out for 1 hour. The cl eaning
agent in the cleaning tank (Z) 136 is continuously transferred to the
soil -separating tank (AD) 143 with 25 the aid of the cleaning agent
transferring punp (AF) 145, and at thed%ane tine the punp for transferring
the liquid treated in the soil-separating tank (AG 148 is 30 Novenber
2004 |28 opektheecHresRBEebpverparat BRG AhE Gleanming MREhodssanyne |

di ssolved in the cleaning agent. C eaning property agai nst the ocessi ng
oi| and the ERahB® 5ﬁthhésEPFtc85c§ﬁ@rQﬁﬁéﬁnﬁanWénégégh@ﬁﬁzﬁﬁéﬁeﬁﬁea5
measured in the foll ow ng ogerations under thert %4Iomﬁn%:conditions.

Oper ati ons 28Bl1BeBPiRGSTas - cl £8Ri g C8arp%e 1S AP WS h a netal

b oress, 10 LLadeRRiCed 10seL etd ahreelic AU 0 Sage Jar barrel
95) of th i il .t ' t ' tank (Z
220 51 118 PRAESSELDN, ShlokPal o ELesnat AReN, 7 e et Lk (D
0.5y noe Bt B Bt ammCemiedieoughate. ot o [ Lo

agent havi ngrpg fiashnpeinis LAsthkosyhiast 8¢ 8eVanREnGheaRiRGand then
dried. The cleaning Is conducted at a tact tine 20 of 15 m nufes to neasure

the cl eani ngrpsopeEbyY4dohgt B BRAr REN hBpetdenft @hknewelse tcl eani ng
property, the processing oil remaining on the surface of the part cleaned
is measured whténedon| | compsuseseat appaiat 4sr(iOthr20, amenekadtiy ed by
CENTRAL KAGAKU CORP.). 25 Evaluation is based on the following criteria. ~:
remai ni ngooi tahkessal hap A whiitheahengl@aniemailnigugdoi(k)7@s~g/ beari ng
(inclusive) to 100 ~g/ bearing (exclusive) 30 Novenber 2004 129 X
remai ni ng oi innovdhess, t hanapdd zogkbdB)i Bg Ghéshi ng ¢éAdied vashC eani ng
tank (Z) 136: boil cleaning for 2 mnutes Pre-rinsing tank (AH) 137:
ul trasoni c waReer (28 ke, cEeaodny abeahing fopPlingi RaPe Rin¥ikg tank (AQ
| 38: ultrasonic waves (28 kHz, 200W cleaning for 1 m nute Vapor zone (AA)
| 39: vapor - cFeh@l nER e 0B VaPreF ALeE, CARANEREN29ERRdILAgCPBFAeRSRPNUBes 10
Condensate of cleaning agent: 500 m /mn Feed. of  cleaning agent taq
soi | - separ atYaget aPRPI1a DI AR/ RERXLI(GYI d7 t &Rp¥PACHr & SfCQgQF-EQ &r at’i ng
tank: 3 6C Liqujd.t erature of . tapk for lLiquid treated in_soil 15
separati%g t%%Qaf§$$d1§g8m3W?Be€c?%EBQB§9igﬁ thtSppaéﬁgogﬁee(gdnnercia
nanme: EU TEC nuf.act ure ahi ~Chemi c ustr d.) d eaning
agent used f%?dte%?ba%}%$§tE¥EA§f %8fh$ﬁ1235pégalEgrﬁgg?ﬁPré&her and net hyl
per fl uoroi so t [ al : E710 c hy Sum t ono
3M Li mi t ed) /’gﬁn%Jf%‘& ‘Eblgé n%‘?ﬁ%%%?%n%??gfﬁ SFggy?énghs{r@?Enggﬁ?’ﬁgﬁ hyl et her
=50/ 30/ 20 (% pbyn messy Renssng agepk-ugedqf ghrt ssf:'raatabét.weqeahimt,hyl
perfl uorobutyl ether and nethyl perfl uordi sobutyl ether (commerci al 30
Novenber 2004 H{30- PESE: + &F6L 180 aNBAYS REL URedsby1Suatt 9ADa3Mig or
Limted)/3-nethyl-3

20 cage for exclusive use, is transferred through the

cleaning apparatus in order of the cleaning tank (A) 1
and the vapor zone (B) 2, thereby completing the
cleaning.
In the cleaning tank (A) 1, the cleaning
25 agent in accordance with the present invention is
heated with a heater 4, and the soil attached to the
material to be cleaned is cleaned and removed under

heating. At this time, any physical power such as




met hoxybut anol / di propyl ene gl ycol di net hyl ether = 99/0.6/0.4 5 nmass)
Met al processing oil used for test: FM220 (conmerci a0 %em#%gﬁ%m

FORMER, manufactured by YUSH RO CHEM CAL | NDUSTRY CO., LTD.) 10 Exanple 94
The result was summarized as follows. C eaning property: ~ After cleaning
wi th the cl eaning agent containing 20 gg mass of the processing oil,

di p-prel5 rinsing was conducted, and as~”a result, superior cleaning

property couldhe ool iried. Examle 99 The fesuliodas, summe] zedoas

follows. O eaning pr eani ng hg agent

cont ai ni ng 4%15%36 RSS aOfcothreerRri%%ea%.si&%a%:ﬂngcg%af)é -rr%,i rh?%%pgbgvas conduct ed,

and as a result, superior cleaning property e obt al ned. 30
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TIPSt bt o sh b, bpuce mady
contained in the cleaning agent in accordance with the
present invention and the component (b) slightly
contained therein is condensed in the cooling pipe 6
and gathered in the water separation tank (C) 3. The

10 liguid temperature of the condensate is lowered with a
cooling pipe 297, and thereafter the condensate 1is
transferred in the pipes (D) 10 and 11 with the aid of
the spray pump (D) 5, and sprayed to a material to be
cleaned through the spray nozzles (D) 12 and 13,

15 thereby removing the soil dissolved and/or dispersed in
the cleaning agent, which soil had been attached to the
material to be cleaned. The condensate is gathered in
the water separation tank (C) 3, thereafter introduced
into the cleaning tank (A) 1 through the pipe 9 and the

20 shower pump (D) 5 and heated with the heater 4. A part
or the whole of the composition is vaporized and
condensed with the cooling pipe 6 as indicated by the
arrow 7, and then the condensate is returned to the
water separation tank (C) 3 through the pipe 8.

25 The vapor-cleaning carried out in the vapor
zone (B) 2 filled with the vapor generated in the
cleaning tank (A) 1 is effective as a finish cleaning

carried out in the last stage of the cleaning step,
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11 X0 the cleaning agent and the component (b) slightly
contained therein are circulated while being subjected
to state transition to a liquid or a gas in the clean-
10 ing apparatus, and as a result, possibly slightly
remaining soil attached to the material to be cleaned
can be rinsed or vapor-cleaned without use of any
rinsing agent.
Next, a cleaning apparatus shown in Fig. 2,
15 which is an example of the cleaning apparatus according
to the 36th aspect of the present invention, comprises
as a main structure, a cleaning tank (E) 14 and a
heating tank (F) 15, in which the cleaning agent (e) is
introduced, a vapor zone (G) 16 filled with vapor of
20 the cleaning agent, a cooling pipe 22, with which the
evaporated cleaning agent is condensed, a water separa-
tion tank (H) 17, in which the condensed liquid is
separated from water attached to the cooling pipe,
mechanisms (I) 21, 26, 27, 28 and 29 for spray-rinsing
25 the condensate separated in the water separation tank
(H) 17, and mechanisms (J) 19 and 31 for circulating

the cleaning agent between the cleaning tank (E) 14 and

the heating tank (F) 15. 1In a practical cleaning, a
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5 cleaning.

In the cleaning tank (E) 14, the soil
attached to the material to be cleaned is cleaned and
removed with the aid of an ultrasonic wave 18 while
controlling the temperature to a pre-determined degree.

10 At this time, any physical power such as vibration and
submerged jet of the cleaning agent, as used for a
conventional cleaning machine, may be applied.

In the vapor zone (G) 16, a vapor of the
component (a) having a high vapor pressure mainly

15 contained in the cleaning agent in accordance with the
present invention and the component (b) slightly
contained therein is condensed with the cooling pipe 22
and gathered in the water separation tank (H) 17. The
liquid temperature of the condensate is lowered with a

20 cooling pipe 98, and thereafter the condensate is
transferred in the pipes (I) 26 and 27 with the aid of
the spray pump (I) 21, and sprayed to a material to be
cleaned through the spray nozzles (I) 28 and 29,
thereby removing the soil dissolved and/or dispersed in

25 the cleaning agent, which soil had been attached to the
material to be cleaned. The condensate is gathered in
the water separation tank (H) 17, thereafter introduced

into the cleaning tank (E) 14 through the pipe 25 and
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the spray pump (I) 21, overflowed as indicated by the
arrow 30, and then introduced into the heating tank (F)
15 to be heated with the heater 20. A part or the
whole of the composition is vaporized and condensed

5 with the cooling pipe 22 as indicated by the arrow 7,
and then the condensate is returned to the water
separation tank (H) 17 through the pipe 24.

The vapor-cleaning carried out in the vapor

zone (G) 16 filled with the vapor generated in the

10 heating tank (F) 15 is effective as a finish cleaning
carried out in the last stage of the cleaning step,
because no soil at all is contained in the liquid
produced on the surface of the material to be cleaned
through condensation of the vapor.

15 According to the mechanisms (J) 19 and 31
provided for circulating the cleaning agent between the
cleaning tank (E) 14 and the heating tank (F) 15, the
cleaning agent is transferred in the cleaning tank (E)
14 through the pipe (J) 31 with the aid of the

20 circulating pump (J) 19, and overflowed as indicated by
the arrow 30 to return to the heating tank (F) 15 from
the cleaning tank (E) 14, so that the cleaning agent
compositionsrin both the cleaning tank (E) 14 and the
heating tank (F) 15 can be always made equal and the

25  fluctuation of the composition of the cleaning agent in
the cleaning tank (E) 14 can be prevented, thereby
obtaining a stabilized cleaning property.

According to the cleaning apparatus in
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accordance with the present invention, the component
(a) having a high vapor pressure mainly contained in
the cleaning agent and the component (b) slightly
contained therein are circulated while being subjected

5 to state transition to a liquid or a gas in the clean-
ing apparatus, and as a result, possibly slightly
remaining soil attached to the material to be cleaned
can be rinsed or vapor-cleaned without use of any
rinsing agent.

10 In the cleaning apparatus shown in the fore-
going Fig. 1 or Fig. 2, it is permitted to increase the
cleaning tank and/or the heating tank to two or more
tanks, respectively, depending upon the purposes and
uses.

15 As a cleaning apparatus suitably used in the
case where precision cleaning of a high cleaning level
is carried out using the cleaning agent in accordance
with the present invention, which cleaning agent
contains the component (b) having a low vapor pressure,

20 namely a vapor pressure of less than 1.33 x 10° Pa at
20°C, there is noted an apparatus, wherein the cleaning
tank is heated, thereby heat-cleaning the soil attached
to the material to be cleaned in the cleaning tank, the
condensate of the component (a) having a high vapor

25 pressure mainly contained in the cleaning agent and the
component (b) slightly contained therein is allowed to
stay in a dip-rinsing tank in which the material to be

cleaned is dipped to be rinsed, thereby rinsing

.1
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surface of the material to be cleaned as well as lower-

ing the temperature of the material to be cleaned, and
as a result, a vapor-cleaning effect is increased. The
cleaning apparatus in accordance with the present
invention, wherein the condensate is allowed to stay in
the rinsing tank to carry out dip-rinsing ensures a
cleaning system, according to which a more superior
rinsing effect can be attained and re-adhesion of soil
to the surface of the material to be cleaned can be
prevented. It is permitted to use either the
condensate obtained through heating the cleaning agent
or the rinsing agent in accordance with the present
invention as the rinsing agent usable in the dip-
rinsing tank.

As a specific example of the cleaning method,
preferably, the cleaning apparatus according to the
37th aspect of the present invention is pointed out.
The cleaning method and cleaning apparatus in accord-
ance with the present invention are explained in detail
with reference to the drawings attached as follows.

The cleaning apparatus shown in Fig. 5, which is an
example of the cleaning apparatus according to the 37th
aspect of the present invention, comprises as a main
structure, a cleaning tank (0) 71 having a heating
mechanism for heating at least one component constitut-
ing the cleaning agent (e) and/or generating vapor

thereof, a vapor zone (P) 73, in which vapor-cleaning
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' water separation tank (Q) 74. In carrying out a
practical cleaning, a material to be cleaned, which is
placed in a jig or cage for exclusive use, is trans-
ferred through the cleaning apparatus in order of the
cleaning tank (0) 71, the rinsing tank (R) 72 and the
vapor zone (P) 73, thereby completing the cleaning.

In the cleaning tank (0) 71, the cleaning
agent in accordance with the present invention is
heated with a heater 76, and the soil attached to the
material to be cleaned is cleaned and removed under
heating. At this time, any physical power such as
vibration and submerged jet of the cleaning agent, as
used for a conventional cleaning machine, may be
applied.

In the rinsing tank (R) 72, the cleaning
agent in accordance with the present invention is
heated with the heater 76, the evaporated cleaning
agent is condensed with the cooling pipe 77, a temper-
ature of the condensate is lowered with the cooling
pipe 103 and at the same time, water is removed in the

water separation tank (Q) 74, and the cleaning agent

~~~4 1~
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and soil attached to the material to be cleaned are
cleaned and removed with the water-free condensate
returned to the rinsing tank (72) with the aid of a
supersonic wave generator 75. At this time, any
physical power such as vibration and submerged jet of
the cleaning agent, as used for a conventional cleaning
machine, may be applied. It is possible to prevent the
composition fluctuation of the cleaning agent by using
the rinsing agent in accordance with the present
invention, which 1s put in advance in the rinsing tank.
Further, for preventing the fluctuation of the composi-
tion of the cleaning agent, it is more preferred that
the composition of the rinsing agent in accordance with
the present invention is made equal to that of the
condensate obtained through heating of the cleaning
agent.

In the vapor zone (P) 73, the vapor of the
component (a) having a high vapor pressure mainly
contained in the cleaning agent in accordance with the
present invention and the component (b) Slightly
contained therein is condensed with the cooling pipe 77
and gathered in the water separation tank (Q) 74.
Thereafter, the condensate is transferred to the rins-
ing tank (R) 72, in which the material to be cleaned 1is
dipped in the condensate, thereby removing the soil

dissolved and/or dispersed in the cleaning agent, which

soilil had been attached to the material to be cleaned.

The condensate is gathered in the water separation tank

1~
.10

111
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(0) 74, thereafter introduced into the rinsing tank (R)
72 through the pipe 80, overflowed as indicated by the
arrow 81, and returned to the cleaning tank (O) 71.
The condensate therein is heat-boiled with the heater

5 76, and a part or the whole of the composition is

vaporized and condensed with the cooling pipe 78 as
indicated by the arrow 78, and then the condensate is
returned to the water separation tank (Q) 74 through
the pipe 79.

10 The vapor-cleaning carried out in the vapor
zone (P) 73 filled with the vapor generated in the
cleaning tank (0) 71 is effective as a finish cleaning
carried out in the last stage of the cleaning step,
because no soil at all is contained in the liquid

15 produced on the surface of the material to be cleaned
through condensation of the vapor.

According to the cleaning apparatus in
accordance with the present invention, the component
(a) having a high vapor pressure mainly contained in

20 the cleaning agent and the component (b) slightly
contained therein are circulated while being subjected
to state transition to a ligquid or a gas in the clean-
ing apparatus, and as a result, possibly slightly
remaining soils attached to the material to be cleaned

25 can be cleaned in the rinsing tank (R) 72 and the vapor
zone (P) 73. Therefore, the cleaning apparatus 1s
suitable for precision cleaning, for which a higher

cleaning level is required.
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APPLI CABI LI TY The cl eani ng agent and rinsing agent in accordance with the
present invention conprise a conbinatiegn of conponents differing in their
vapor 5 pressure, and therefore exhibit superior dissolution property to
oil and flux as well && dilme nébkéaming heppasaibs | shgwof inghhei §areFurt her,
according to the cleaning nethod, soil-separating nethod and cl eani ng
appar at us i rgicebridanced mitth ihecpresetedi wehnepmasaotbapeteaninfe

cl eani ng agent generated by boiling the cleaning agent in accordance wth
the present GaieridbiPrardd s t5irvhensate &9 etvRedr BABEebIESNYI eti ng
drying as well as cleaning, That is, (b) a conponent having a vapor 15
pressure of 1SSREQHaE Y 3Fspamdipma Won e P ERCFES s%’ﬁ%r‘gﬁ?sr n cl eani ng

%da chIorine-Eree

property to various soil, is copbined with égl A shiorine-Sres

fluori necontaining The cleaning method acco

aspect of the present invention is suitable for a
cleaning method, wherein the cleaning is carried out
using two liquids, namely, the cleaning agent in
accordance with the present invention, which contains

10 the component (b) having a low vapor pressure of less
than 1.33 x 10°® Pa at 20°C, and the component (a) or/and
the rinsing agent in accordance with the present
invention, without liquid circulation between the
cleaning tank and the rinsing tank or/and the heating

15 tank with independent use of the cleaning agent and the
component (a) or/and the rinsing agent.

Specifically, according to the cleaning
method, the soil attached to the material to be cleaned
is cleaned while heating the cleaning agent in the

20 cleaning tank and controlling the cleaning agent
temperature to a fixed degree, and a condensate of the
component (a) or/and the rinsing agent in accordance
with the present invention is allowed to stay in the
rinsing tank, in which the material to be cleaned is

25 dipped and rinsed, thereby rinsing a small amount of
soil possibly attached to the surface of the material
to be cleaned, and lowering the temperature of the

material to be cleaned, and as a result, the vapor-




conpound having a vapor pressure of not less than 1.33 x, 103 Pa 0C,
which is superior in drying property, 20 low in possigglNQ‘SPrﬁgeTg{W i on and
remar kably inferior in cleaning property. Thereby, boil-cleaning with the
cl eani ng agent contai ning the conponent (b), and rinsing with a condensate
of said cleaning agent, which condensate contains a small anmount of the
conponent 25 (b), can be carried out sugsstantially in a one-liquid manner,
and a cl eaning nmethod and apparatus effectively maki ng use of the
characteristicléeaingeedbfethewdcohpthentrapb)y stipeheorompoalkeadni(ag property
to various 30 Novenber 2004 139 soil can be provided. Further, the

cl eani ng agentréendathengithéngoapgenéntin( acfoofianke whltbr iche- present

fl uori ne-contai ni ng conpound is enabled to have no flash point owing to the
5 charact eri sitpéenehonreasueh ihareemedechl dni aéehnéngf Buskbs&redst ai ni ng
conpound has no flash point. Thereby, the possibility of ignition can be

di m ni shed, af@udBPedresthtPagtFodlEbsBSchBaAlHE1iBYEt EAPEEROBYSASt abl i shed,
because the plant including the cleaning 10 nmachi ne requires no

expl osi on-pr ot eREFRICEL PYckerRSt 8 pfbi&cELlraRiRFontBAICERBREEFON, and

nor eover an exist in | eani n | ant can be used as it is. Furthernore, the
cl eani ng ageﬂ?eFmo?h%nglﬁ%ﬁiﬁgegﬁﬁkgaﬁHpFﬁ@tPFqudaSSPéﬁﬁESebVlG ndensi ng
15 vapcr of stid cleaning.agen .are téansterEQd %o t he §oil-s§p Bating
tank, wherei n""tWoPT YUt ustAF e contact BB fPhtBEchBPRER TUE fief bg Separati ng
and renovi ng ol | dissolved_in | eaning, agen n hereafter, the
MU reed TrenThe S4RRE LRTERE GRS RL RN "B ke RO RS B
result, the sgil.,J in t f ! . Sep ted in a
Conti nuous manert & st RS "drE0En" <2BRp0E, B AR HENKIARP T 20 N Gher
soi | - sepay@t | D PEOPSK t¥h £ a0 PES 0Pt ah Hgd4 25 The cl eani ng agent, rinsing

agent, cleaning nethod, soil-separating nethod and cl eani ng apparatus in

accordance with the pregent dpventi@nexihpdeshtetheCaledfit§etetAod,
conbi nati on thereof to obtain a | ong 30 Novenber 2004 140 |life of the

cl eani ng agenthe diYé4n Sty oxpsiat 4 0fs de€OvPOSHE | B0 Bine BHen passebt! bEy of
ignition, and easily dissolution-clean all types of soil fromthe surface
of a materi altie dyesdreanatvent 3éh Noy epbef e 2010y ddiln €A &Mt A cTkani ng
agent having no flash point, which conprises (al ) a chlorine-free

fl uori ne- contaligamigna ompchodl dradi nbean vaporrpz eabws eimf agoerdasset han 1. 33
x 103 Pa at 20C, and a conbination of (bl ) at |east one conpound having a
vapor pressure gt thesorerantl. Bevenlodn Rrate 2@ e @ hin sdeed bt WHthr om

gl ycol ether nonoal kyl ethers and (b2) at |east one conmpound having a vapor
pressure of |%&eiar £tRFhe WRwenGtatorshemiah fels@fect el¢rom gl ycol

et her dial kyl ethers, glycol ether acetates and hydroxycarboxylic acid

esters. 2. THSQHEDE PRSI CRW N tL D &8 mWRIGhi th FRrEF@FP LNt ai ns

(a2) at | east, png, corpound, haying & xanor &Y £330, ofnSodaleossibap 198

of the present invention, comprises as a main struc-

20 ture, a cleaning tank (S) 82 having a heating mechanism
for heating the cleaning agent, a rinsing tank (T) 83,
in which the material to be cleaned is rinsed with the
rinsing agent, a heating tank (U) 84 having a heating
mechanism for boiling the rinsing agent, a vapor zone

25 (V) 85, in which vapor-cleaning is carried out with the
vapor generated in the heating tank (U) 84, a cooling
pipe 92, with which the evaporated cleaning agent is

condensed, and a water separation tank (W) 86, in which



20C, which is selected fromthe group consisting of hol s., k S,
esters and hydrocarbons. 3. A rinsing agent having ngi(fﬁgyﬁ"mr%%i ch
contains 80.0% by nmass to 99.9% by mass of (al) a chlorine-free

fl uori ne-contai ni ng conpound having a vapor pressure of not less than 1 .33
x 103 Pa at 20C, and 0.1 % by mass to ' 20.0% by nmass of a conbi nation of
(bl ) at |east one conpound having a vapor pressure of less than 1.33 x 103
Pa at 20C, which is selected fromglycol ether nonoal kyl ethers and (b2) at
| east one corgpeuserseviseg d vapst iy SeRAE D | B (1R Y. 38E%CA83 Pa at
20C, which is selected fromglycol ether dial kyl ethers, g|ycol ether

acet at es and ey Fex FORE®Ey IGiPe - 30 ThRASHEM D GOt 15421:’%%‘?‘81%§fers. 4. The
ri nsing agent _having no flash point according to (Jaim3 ich further
contains 0.1CEaP¢N By Mgy G (t&)b%tc%%é'oﬁg”c%%n%fﬁﬁwnbna vapor

pressure of not, .| ess than 33 x 103 Pa at_ 20C, v@i ch '%s sel egﬁggu& omthe
group consi st Ad Yo falCHol LT &k Ve dis Hhd R 0eat Bons T2 I he

cl eani ng agent havi ng .no flash point. or the rinsin ent . havij no flash
poi tnt_ acc rditﬁ?ﬁ £ j lnﬁn{é‘pfiré%éi%s”% Yo', fj/ﬁe?%?qnﬁ%ﬁlcﬁ %%g]ﬁt h(iall I
contains a c 0 ect.ed .fr ra%: y

per fl uor oi soggﬁyllér}ét gre %ﬁ%‘sé‘nrﬁogalﬁ% mefﬁ%f IH% e‘ycxf%%n?é]%eggﬁnt havi ng

no flash poigt Orthte%%b\%%%inﬁ’ﬁeacﬁgﬁio viﬂ%é}pir{égsh poi nt according to any

one of Clains™1 to erern t I nati on contains at | east one

conpound sel ected frommhydsQphild 6 iGloyyaQlniet ier gmnoglkydoet hers as the
conponent (bl ) and at |east one conpound sel ect ed from hydr ophobi ¢ gl ycol

ether dial kyl;tebhers as the erranent ddhde Jleahwd o eadi dghegeardhavi ng no
flash point or the rinsing agent having no flash point according to any one
of daimol tremdvedherieinn thhe ey mat i nipamdrainsvate | gasd r oner cddpound
sel ected from hydrophobi c gl ycol ether nonoal kyl ethers as the conponent
(b1l) and at Wkdde the cdrjaoiind sejeedt dch facmmidahophiltil thydotresener

di al kyl ethers as the conponent 1b2). 8. The cl eaning agent having no flash
poi nt or theinvesitignagentheadechgiid fd dstetpst M7 acdor dithes tBlB®y one of
Claims 1 to 4, wherein both the conponent (bl ) and the conponent (b2) are
hydr ophi | i ¢. any3@hNeierBe PoNE04 S4B RS THE I telait R Agei @ty fb fl ash
point or the rinsing agent having no flash point according to any one of
Cainms 1 to 2% wher 6leapstly @ onponéiited bEom ArftPRYR: CoMdhent (b2) are
hydr ophobi_c. 10. The cl eani ng agent havi n flelash. Qi nt or tt’igla rinsing
agent havPng CAE RS TEG T Sac dFYd 9Ty one B G H W t 97, wher ei n
t he conponent (bl ) contains at |east. one sel ected - but anol ,
3- net hyl - 3- m&P 8)998&%385, %@lvd'tn@pﬁ Z‘r%@%glvfcpoqr r%rneog%qrge[nogp%{@ge{}ﬁ%% %ﬁld

di propyl ene cal, mong-n-butyl .ether . i t i ng no

fl ash point gb%t ﬁéelainﬁ?ignélgﬁﬁge%ntl%g\%cﬁg%r%aﬁq%ec%ﬁtﬂ%ﬁ%?% n%ﬁ?lo any one
of Clainms 1 rej.n.the : c [ trd 8ast, ofge sel ected
from di et hyl %ﬁélé‘gefl\g%o %Idir%gt %yl&g){"ﬁ%&e%dipgﬁ%ﬂ 'e(r)f:[(g{cgla{/b(s:oalé1 l;jeil -n-butyl ether
and di propyl eagghyeq! AR Ltiherre thdnekha £laani die Ay favkng no
flash point or the ri'nsing agent having no flash point according to any one
of Caimppl tg)4g2whi e frlddier, ARIAINRS (D) AN Y | dstesl t1d3. cdibe

cl eani ng agent having no flash point or the rinsing agent having no flash
poi nt accordpBgdtiaigiah®sl2, wherein the conponent (c) contains at | east
one conpound selected fromthe group consisting of phenol antioxidants,

am ne antioxi dants, phasphoreus iavdtiinexitdarit s(Tand 3ulthe aigdmikigants. 14.
The cl eani ng agent having no flash point or the rinsirig agent having no

fl ash poi nt acgeatdiang tsoiQ aitrnak2edmier dihe et eoiplorfentbg cjleaned

conbi nation of at |east one conpound sel ected fromthe group consisting of
phenol anti oxirdantisaard amche emerviaskinddit SheaarkPrgonasHst (de Efpound

sel ected fromthe group consisting of phosphorus antioxidants and sul fur
ant i oxi daft srins3pINggeRiSel R EELOTAANTS Wil e iRE Hfet™ HR 1 no 1 ash

poi nt or the rinsing agent _ , .
and their condensates. At this time, any physical

power such as vibration and submerged jet of the clean-

ing agent, as used for a conventional cleaning machine,



havi ng no flash point according to Caim 12, wherein the conpon (c) has
a melting point of not higher than 120C. 16. The cleéﬂlﬁgvﬁggﬁF%ﬁ®éing no

flash point or the rinsing-agent having no flash point according to daim
12, which further contains (d) an ultraviolet absorber. 17. A cleaning

met hod characterized by using the cleaning agent and/or the rinsing agent
according to any one of Clains 1 to 167 18. A cleaning nmethod characterized
by carrying out rinsing and/or vapor-cleaning with use of vapor of the

cl eani ng agetY &rl/apPthedri nsing agent according to any one of Clains 1 to
16 and/or a condensate_of said vapor. 19. %eanin met hod_characteri zed
by carrying out cleanity Wit hvaPef eanifig (% eﬁ 'havygﬁoﬁoo | B8A"pdi nt, whi ch
cont ai ns (a_%ﬁ% a chloripe-free fluoring:containin having a_vapor pressure

of not |ess CHRENENY 082 pRay 1592 Bhe (BFPAT cBRPOREAT h8ving a vapor
fol th 1.33 10. Pa. 20C d | t

Pl hai g and/ SR CTEan Wt Wrentiie Bt Fovandr SaFhetRy thoanthg agent

or a Cond§ns‘€atteerofses{%lday§@8rt%]é?@q!:logg[rbeﬁfggpéfl&ﬁgr%q? gﬂ@ cl eani ng

met hod accorading toUaim Sai d cl eani ng agen urther contains

(a2) at | east; qne; compound: haYi 09 8YapOKaDEESEUT 71 PRI thesgobhangl. 33 x 103

Pa at 20C, ecte romthe group consisting of alcohols,

ket ones, estens. angk hydh OCashONSsaed - 1 dhersh 828E P4 MeS hede agenEdhgy to any
one of Clains 19 to 20, wherein the conponent (al ) contains a conpound

sel ected fromnet hy) @erfinonebeh ythetheter 0BL hyd per&laenedsobutyl et her
and a m xture thereof. 22. The cl eaning nethod according to any one of

A ains 19 t diddbedvhief etlie t fendonmponent wibge coampenstate | easlowaeedonpound
selected fromthe group consisting of organic conpounds having an et her
bond andi®r vaitlestres donin@3pifddel ¢4 earhagebet hemowntegr thagsedlany one of
Clains 19 to 20, wherein the conponent b) contains at |east one conpound
sel ected framgdrel whEndomsi dtsperoéd glycoheechearingl ygent et Mot Chcet at es
and hydroxycarboxylic acid esters. 30 Novenber 2004 146 24. The cl eaning
met hod accordfting had dgenret pickedi e Qe tea beriahet @i Pet RECRBAPonent (b)
contains at | east one conpound sel ected fromthe roug consj sti gf
4z )stp &

conpounds r SpresERARN IS heS PR TRAF Y F0or Fe adat aHatign (4), R2
R31 1 RI-OC ( CH CHOH( 1 | R4 in Rl i | kyl I
cycl oal kyl g?”Ht(JpafiTa\/g}f%%a?%e% Jc%%lb%‘?]u%?%hngég‘lﬁg?hﬁ 1':33%%{'1]}5 gg%kegjcr:ﬁe% o
hyd t hyl : d [ LNt f. -~ R50- (C
(G2 naD B Rl R i e T bR RS iaBiatedrot S tal kyl |
group havi nga4 to_966'cagrllo nr%&ﬁ)r ?(d%? B§ea}qg?gﬁng;faggcm)l%@ydr@lggnoor a

met hyl group,rrF?é“'ls anal Kyl ;ar kenyl or cyc group having 3 to 6
car bon atomcor%{%_ﬂat‘(essﬁgkﬁl@fﬁgfé 082 Pe®wileh Ride a2t 88)1afdOa ( C(

CH2 ) nCHO ~

part or the whole of the composition is vaporized and
condensed with the cooling pipe 92 as indicated by the

20 arrow 93, and then the condensate is returned to the
water separation tank (W) 86 through the pipe 94.
Incidentally, water in the air is condensed with the
cooling pipe 91, so that conveyance of water in the
cleaning machine can be prevented, and at the same time

25 loss of the cleaning agent and the rinsing agent owing
to diffusion of the vapor can be diminished.

The vapor-cleaning carried out in the vapor

zone (V) 85 filled with the vapor generated in the




,. ~ 30 Novenber 2004 147 R13 wherein Rl is an al kyl ken 0
cycl oal kyl group having 1 to 6 carbon atoms, Rl', R123%ﬁh“ﬁﬁgbﬁﬁéo%%ch

hydrogen or a nmethyl group, nis an integer of 0 or 1, and mis an integer
of | to 4, and 5 HO I Il H3GCHCOR 9 (4) wherein R1' is an al kyl,

al kenyl or. cycloal kyl group having 1 to 6 carbon atons. 25. The cl eani ng
met hod according to any one of Claims @9 to 20, which said cl eani ng agent
further contains (c¢) an antioxidant. 26. The cleanin nﬁ%POd according to
O ai m 25, wheft&th liRé 108msement (Yc)B L art & Cé'tl‘Teea?? et tbipound sel ect ed
fromthe grou& consi sti ng .of ph%ﬂol ntigfi anttsai am ant i oxi dant s,
phosphor us aft.FERI-EENCETaRE s AFtur ParitiSoxd it 237 O THd % | ea3d 'y fret hod

di t im25, wh in t. t i : i,natq t
east ona coRpBANERPBERlct PO e Groun oA o gt -da£8
t i oxi dant i i_0Xi t t , t ed
From the- 0r OB CEBRERSEPg 6T Shhador s Am M tants Hna Qal Taren o e

ant i oxi damnt s h I i ccardi.ng to claim25, wherein the
conponent@(cfhﬁgggﬁ ﬁgﬁﬁgﬁgaggfﬁfkﬁ?qﬁéﬁ(%%%yﬁgr t hat 120C. 30 Novenber

2004 148 29. The cIeanﬁ%%oqghggdt@pqﬁmgﬁdﬁégﬁln dgPAntudigh said cleaning
er

agent further contains ) an ultraviol et absor 30. A cl eaning net hod

characteri zed-bByrgaht¥ 04 tQUtthel @aRise tMitlverR)idr)e el ani Ag ageat
according to any one of Clainms 1, 2, 5to 16 and 19 to 29, and further
carrying out thengilB@nafgd/ QgendPind ¢heaniingiMd Rgese ofrd fysadhpor of the

cl eani ng agent or a condensate of said vapor. 31. The cl eani ng net hod
accordi ng totanysode fdkrehai Feoh’ cachl & thatrer eion thaer rdass gl yareaok 1
vapor-cleaning is carried out with use of vapor of the rinsing agent

accor di ng0t oamnynoreodf s6lidi mend,ind nagna tiaahels tor thecmad@asiale of said
vapor. 32. A cleaning nethod characterized by carrying out cleaning with
(e) the cl eabenglagert gevobei wdepedhyirotdeofr idsding tBnk (B t&3 16 and 19
to 29 and thereafter carrying out rinsing and/or vapor-cleaning with use of
a liquid sel aeleliher garehe zedgpdent 3 #hlle SHPIHSHMINSIYE agent according
to any one r of Clainms 3 to 4 and 5 to 16, or. vapor of said liquid, or a
condensat e ofOBRPELGARBr faRctNEtEPguicd. the CASSEIING 95 4t ity hod

characterized. b carrﬁin out_ cl eani ng t’th ge t.he cleaniqglaqut

accor di ng toCéﬁ§n6ﬁ8 ARG ai MECELT2IeR 016 470 1Y &P 2 Contacting (f) a
| i qui d obtai hed_hy,condensi ng vapQr. _of .t .cl eard t.a cl eani ng
agent cogﬁanﬂﬁa?gélﬁfah%QSiPgeFﬁséoglg&ﬁgﬁﬁ%ﬁén%q%?pﬁgggbﬁ'Qﬂé%ﬁﬁbvenber
2004 149 oth Lh:a soil-separatli nk, thereby separating soil dissolved
in said cIeaﬁ?%éﬂéggn??bgzdgge?ugﬁgﬁéﬁfhe liquid freed fromsoil to the
cleaning tank. 34. A sejl +5epanakbinngmebpedchar agler zed dhne tfansferring a
liquid through a separation filter, the l'iquid being obtained by contacting
a liquid obtghngd bygcondensi g yapalt@kdd tel earirea sagete anthddie «f eani ng
agent contamnatéd with soil in a cleaning tank, and thereafter returning
the transfertgd Liguhéntotthe eheavirngnkamrknsihg tagksaid tseparati ng net hod
according to Claim34, wherein the liquid treated in a soilseparating tank
is transperredrthaepghdihe separ ahieopufrblsers, aawd ushkar.eafter returned to
the cleaning tank. 36. A cleaning nethod characterized in that the cleaning
met hod accordi ng to anYheneodfl-Geametingt me32oids agsed dimac dwbitdet i on with
the soil separating nmethod according to any one of Clains 33 to 35. 37. A
cl eani ng net Adtdhchapracterifzétehpreaenyi Agvent ipreisi wfiagg akiert z&d
pre-rinsing agent containing the conponent (b) before rinsing. 38. A

cl eani ng net bodtRakr 481 epi 2eduby EREMEANEYoGONEIEESANTs ViRg Bef &6 G nsi ng
with use of a liquid treated by the soil-separatin%_nethod accoQPing to any
one of O ai nkS33cn8rabedsby peatiffsith§ &g&sring agent 1n accora-

25 ance with the present invention and allowed to stay in
the water separation tank, and the cleaning agent

contaminated with soil in the cleaning tank are

contacted with each other in the soil-separating tank,




39. A cleaning nethod characterized by carrying out c i ng W t ‘?e
cl eani ng agent 30 Novenber 2004 1s0 containing the é@%ﬁiﬂ?efg@ and

t he conponent (b), successively carrying out pre-rinsing with a pre-rinsing
agent containing the conponent (bl, and thereafter carrying out rinsing
or/and vapor-cl eaning with vapor of the pre-rinsing agent containing the
conponent (b) or a condensate of said ¢&por. 40. A cleaning nethod
characterized in that the cleaning nethod or the separating. nethod

accordi ng to wHRrane sfoadaling 1the 36l | d1gsetved h%n’b]i‘ﬁag%ﬂn&\flgh t he

cl eaning met hod according to any one of Clainms_37 to_39. 4&.@ A cl eani ng
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(K) 35, in which the condensate allowed to stay in the
water separation tank (C) 34 and the cleaning agent
contaminated with soil in the cleaning tank are
contacted with each other, thereby separating and

5 removing the soil dissolved in the cleaning agent,
mechanisms (D) 36, 43, 44, 45 and 46 for spray-rinsing
the condensate separated in the water separation tank
(C) 34, and mechanisms (L) 37 and 47 for transferring
the cleaning agent in the cleaning tank (A) 32 to the

10 soil-separating tank in a continuous manner. In
carrying out a practical cleaning, a material to be
cleaned, which is placed in a jig or cage for exclusive
use, 1is transferred through the cleaning apparatus in
order of the cleaning tank (A) 32 and the vapor zone

15 (B) 33, thereby completing the cleaning.

In the cleaning tank (A) 32, the soil
attached to the material to be cleaned is cleaned and
removed while the cleaning agent in accordance with the
present invention is heated with a heater 38. At this

20 time, any physical power such as vibration and
submerged jet of the cleaning agent, as used for a
conventional cleaning machine, may be applied.

In the vapor zone (B) 33, the vapor of the
component (a) having a high vapor pressure mainly

25 contained in the cleaning agent in accordance with the
present invention and the component (b) slightly
contained therein are condensed with the cooling pipe

39 and gathered in the water separation tank (C) 34.
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After lowering the liquid temperature of the condensate
with the cooling pipe 99, the condensate is transferred
to the pipes (D) 43 and 44 with the aid of the spray
pump (D) 36, and sprayed on the material to be cleaned
through the spray nozzles (D) 45 and 46, thereby
removing the soil dissolved and/or dispersed in the
cleaning agent, which soil had been attached to the
material to be cleaned.

In the soil-separating tank (K) 35, the
condensate of the water separation tank (C) 34, which
is introduced through the pipe 42, and the cleaning
agent of the cleaning tank (A) 32 transferred with the
aid of the cleaning agent-transferring pump (L) 37 are
contacted with each other, and at the same time, the
liquid temperature is lowered with the cooling pipe
100, thereby separating and removing the soil dissolved
in the cleaning agent. Thereafter the cleaning agent
freed from the soil and the condensate are returned to
the cleaning tank (A) 32, and as a result, the soil
conveyed by the cleaning agent can be removed in a
continuous manner. The condensate is gathered in the
water separation tank (C) 34, and after lowering the
liquid temperature with the cooling pipe 99, returned
to the cleaning tank (A) 32 passing through the pipe
42, the soil-separating tank (K) 35 and the pipe 48.
Further, the condensate is returned to the cleaning
tank (A) 32 from the spray pump (D) 36 passing through

the pipes 43 and 44 and the spray nozzles (D) 45 and
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vaporized and condensed with the cooling pipe 39 as
indicated by the arrow 40, and then the condensate is
5 returned to the water separation tank (C) 34 through
the pipe 41.

The vapor-cleaning carried out in the vapor
zone (B) 33 filled with the vapor generated in the
cleaning tank (A) 32 is effective as a finish cleaning

10 carried out in the last stage of the cleaning step,
because no soil at all is contained in the liquid
produced on the surface of the material to be cleaned
through condensation of the vapor.

According to the cleaning apparatus in

15 accordance with the present invention, the component
(a) having a high vapor pressure mainly contained in
the cleaning agent and the component (b) slightly
contained therein are circulated while being subjected
to state transition to a liquid or a gas in the

20 <cleaning apparatus, and as a result, possibly small
amounts of soil remaining attached to the material to
be cleaned can be rinsed or vapor-cleaned without use
of any rinsing agent, and moreover, the soil conveyed
by the cleaning agent can be separated and removed in a

25 continuous manner, thereby far improving the cleaning
agent life.

The soil-separating mechanism-carrying clean-

ing apparatus shown in Fig. 4, which is an example of
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the cleaning apparatus according to the 40th aspect of
the present invention, comprises as a main structure, a
cleaning tank (E) 49 and a heating tank (F) 50, in
which the cleaning agent (e) is introduced, a vapor
zone (G) 51, which is filled with vapor of the cleaning
agent, a cooling pipe 59, with which the evaporated
cleaning agent is condensed, a water separation tank
(H) 52, in which the condensed liquid is separated from
water attached to the cooling pipe, a soil-separating
tank (M) 53, in which the condensate allowed to stay in
the water separation tank (H) 52 and the cleaning agent
contaminated with soil in the cleaning tank are
contacted with each other, thereby separating and
removing the soil dissolved in the cleaning agent,
mechanisms (I) 54, 63, 64, 65 and 66 for spray-rinsing
the condensate separated in the water separation tank
(H} 52, mechanisms (J) 56 and 68 for circulating the
cleaning agent between the cleaning tank (E) 49 and the
heating tank (F) 50, and mechanisms (N) 55 and 69 for
transferring the cleaning agent in the cleaning tank

(E) 49 to the soil-separating tank in a continuous
manner. In carrying out a practical cleaning, a
material to be cleaned, which is placed in a jig or
cage for exclusive use, 1s transferred through the
cleaning apparatus in order of the cleaning tank (E) 49
and the vapor zone (G) 51, thereby completing the
cleaning.

In the cleaning tank (E) 49, the soil
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attached to the material to be cleaned is cleaned and
removed with the aid of the ultrasonic wave 57 while
controlling the temperature at a fixed degree. At this
time, any physical power such as vibration and
submerged jet of the cleaning agent, as used for a
conventional cleaning machine, may be applied.

In the vapor zone (G) 51, the vapor of the
component (a) having a high vapor pressure mainly
contained in the cleaning agent in accordance with the
present invention and the component (b) slightly
contained therein are condensed with the cooling pipe
59 and gathered in the water separation tank (H) 52.
After lowering the liquid temperature of the condensate
with the cooling pipe 101, the condensate is trans-
ferred to the pipes (I) 63 and 64 with the aid of the
spray pump (I) 54, and sprayed on the material to be
cleaned through the spray nozzles (I) 65 and 66,
thereby removing the soil dissolved and/or dispersed in
the cleaning agent, which soil had been attached to the
material to be cleaned.

In the soil-separating tank (M) 53, the
condensate of the water separation tank (H) 52, which
is introduced through the pipe 62, and the cleaning
agent of the cleaning tank (E) 49 transferred with the
aid of the cleaning agent-transferring pump (N) 55 are
contacted with each other, and at the same time, the
liquid temperature is lowered with the cooling pipe

102, thereby separating and removing the soil dissolved
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in the cleaning agent. Thereafter the cleaning agent
freed from the soil and the condensate are returned to
the cleaning tank (E) 49, and as a result, the soil
conveyed to the cleaning agent can be removed in a

S continuous manner. The condensate is gathered in the
water separation tank (H) 52, and then returned to the
cleaning tank (E) 49 passing through the pipe 62, the
soill-separating tank (M) 53 and the pipe 70. Further,
the condensate is returned to the cleaning tank (E) 49

10 from the spray pump (I) 54 passing through the pipes
(I) 63 and 64 and the spray nozzles (I) 65 and 66.
From the cleaning tank (E) 49, the condensate is
overflowed as indicated by the arrow 67 to enter the
heating tank (F) 50, wherein the condensate is heated

15 with the heater 58, and a part or the whole thereof is
vaporized and condensed with the cooling pipe 59 as
indicated by the arrow 60, and then the condensate is
returned to the water separation tank (H) 52 through
the pipe 61.

20 The vapor-cleaning carried out in the vapor
zone (G) 51 filled with the vapor generated in the
heating tank (F) 50 is effective as a finish cleaning
carried out in the last stage of the cleaning step,
because no soil at all is contained in the ligquid

25 produced on the surface of the material to be cleaned
through condensation of the vapor.

The mechanisms (J) 56 and 68 for circulating

the cleaning agent between the cleaning tank (E) 49 and
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the heating tank (F) 50 serve to transfer the cleaning
agent from the heating tank (F) 50 to the cleaning tank
(E) 49 through the pipe (J) 68 with the aid of the
circulation pump (J) 56, and overflow the cleaning
agent from the cleaning tank (E) 49 as indicated by the
arrow 67, thereby returning the cleaning agent to the
heating tank (F) 50. As a result, the cleaning agent
compositions in the cleaning tank (E) 49 and the
heating tank (F) 50 can be made always equal and the
fluctuation of the composition of the cleaning agent in
the cleaning tank (E) 49 can be controlled, so that a
stable cleaning property can be attained.

According to the cleaning apparatus in
accordance with the present invention, the component
(a) having a high vapor pressure mainly contained in
the cleaning agent and the component (b) slightly
contained therein are circulated while being subjected
to state transition to a liquid or a gas in the clean-
ing apparatus, and as a result, possibly small amounts
of soil remaining attached to the material to be
cleaned can be rinsed or vapor-cleaned without use of
any rinsing agent, and moreover, the soil conveyed to
the cleaning agent can be separated and removed in a
continuous manner, thereby far improving the cleaning
agent life. With respect to the cleaning apparatus
shown in the foregoing Fig. 3 or Fig. 4, it is
permitted to increase the number of the cleaning tank

and/or the heating tank to two or more depending upon
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the purposes and uses.

The soil-separating method according to the
28th or 29th aspect of the present invention may be
added to the cleaning apparatus used for carrying out
cleaning with the cleaning agent in accordance with the
present invention. For example, in the soil-separating
method according to the 27th aspect of the present
invention, a soil separation filter can be incorporated
into the piping, wherein the liquid‘treated in the
soil-separating tank is returned to the cleaning tank,
so that any soil finely dispersed in the liquid return-
ing to the cleaning tank can be separated.

The “separation filter” used in the present
invention may be any of woven fabric, knitted fabric or
non-woven fabric. The fabric constituting the “separa-
tion filter” is not limited, and includes, for example,
polyester copolymer fiber such as polyethylene
terephthalate and polybutylene tetrephthalate,
polyamide fiber such as polyhexamethylene adipamide and
polycapramide, polyamide imide fiber, aromatic
polyamide fiber, polyester ether fiber such as
polyparaoxybenzoate, halogen-containing polymer fiber
such as polyvinyl chloride, polyvinylidene chloride and
polytetrafluoroethylene, polyolefin fiber such as
polypropylene and polyethylene, various acrylic fiber,
polyvinyl alcohol fiber, and natural fiber such as
regenerated cellulose, acetate, cotton, hemp, silk and

wool. These fibers can be used singly or in combina-
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tion thereof. Further, it is permitted to use products
obtained by subjecting these fibers to water repellent
finishing with dimethyl polysiloxane or a perfluoro-
alkyl group-carrying fluorine resin.

The single fiber diameter of the fiber
constituting the “separation filter” used in the
present invention is not particularly limited as long
as the soil separation property is not impaired. The
main constituent is that having a diameter of prefer-
ably from 0.1 to 10 pm, and more preferably not more
than 2 um. The “main constituent” means that the total
weight of fibers having the above-defined single fiber
diameter is not less than 50% based on a total weight
of the fibers constituting the separation filter. When
the single fiber diameter is not more than 10 um, a
more preferable removability of finely dispersed soil
and treatment rate can be obtained. Those having the
diameter of not less than 0.1 um are easily available.

" The thickness of the separation filter is not
particularly limited as long as the soil separability
is not impaired, and is preferably from 0.1 to 70 mm.
When the thickness is not less than 0.1 mm, a more
preferable separation effect can be obtained. When it
is not more than 70 mm, it is possible to more prefer-
ably diminish the pressure loss at the time when the
liquid passes through it.

The separation filter used in the present

invention may have any optional form such as plain
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membrane-like, cylindrical, spiral and pleat-like
forms. From a viewpoint of treatment efficiency, it is
preferred to use the separation filter in the pleat-
like form. The separation filter may be used in one
sheet or more than one sheet, placed one over the
other. How to enable the liquid to pass through it 1is
not limited, and the liquid may pass through it under
gravity, under pressure or in any optional manner.

For the separation filter used in the present
invention, it is permitted to use reinforcing materials
such as wire nets, plastics and fibrous structures for
the purposes of reinforcing and the like. Further, it
is permitted to provide a pre-filter for catching dust
or dirt, for example, membrane or cotton-like dust-
catching materials, before transferring the returning
liquid through the separation filter used in the
present invention.

As the separation filter used in the present
invention, particularly preferred is a separation
filter characterized by (a) or (b), which is available
from Asahi Chemical Industry Co., Ltd. under the trade
name of “EU-TEC”.

The separation filter (a), whose main
constituent comprises fibers having a single fiber
diameter of from 0.1 to 10 um, is a filter having voids
of 30 to 90%, a thickness of from 0.1 to 70 mm and a
fiber surface critical surface tension of not less than

3.5 x 107 N/m, and is used for coarse grain separation.
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The separation filter (b), whose main constituent
comprises fibers having a single fiber diameter of from
0.1 to 10 um, is a water repellent filter having voids
of 30 to 90%, and is used for separating the soil in
5 the returning liquid.
When the soil is to be separated with the

separation filter (a) or/and the separation filter (b)
in the present invention, the liquid temperature is
kept at preferably 20°C or lower, more preferably 10°C

10 or lower, so that the soil finely dispersed in the
soil-separating tank can be prevented from re-
dissolving in the returning liquid.

According to the cleaning methods according

to the 31st to 34th aspect of the present invention,

15 pre-rinsing is carried out with a pre-rinsing agent
containing the component (b) before the rinsing, and as
a result, even when the concentration of the soil in
the cleaning agent increases, poor rinsing in the
rinsing tank can be avoided. Although the pre-rinsing

20 agent is not particularly limited as long as there is
used a solvent which does not impair the high pre-
rinsing property, which is a characteristic feature of
the rinsing agent, it is possible to add a constituting
component of the cleaning agent and/or the rinsing

25 agent in accordance with the present invention. It is
particularly preferred that the component (b) is
contained, because the pre-rinsing property can be

improved. In order to obtain a pre-rinsing agent
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9& ()- of tﬁe pre-rinsing agent, is not impaired. It is

preferred that the concentration is lower than the
component (b) concentration in the cleaning agent,
because the rinsing property owing to the rinsing agent

15 in the rinsing tank can be improved and a high drying
property can be attained. Further, it is preferred
that the concentration is higher than the component (b)
concentration in the rinsing agent, because substitu-
tion of the soil-containing cleaning agent component

20 can be increased and a high pre-rinsing property can be
attained. Further, it is more preferred that the
component (b) concentration in the pre-rinsing agent is
lower than the component (b) concentration in the
cleaning agent to be used and higher than the component

25 (b) concentration in the liquid formed by condensing
vapor of the cleaning agent or that in the rinsing
agent. Furthermore, the component (b) concentration in

the pre-rinsing agent is preferably from 5 to 50% by
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constant, so that a more superior rinsing property in
the rinsing tank can be attained. 1In the pre-rinsing
step, for the purpose of improving the pre-rinsing
! property, a physical means such as dip-spraying and

20 application of ultrasound can be combined, thereby
attaining an effective pre-rinsing. When the pre-
rinsing is carried out by means of spraying, the
discharge pressure is preferably from 1 x 10° to 2 x 10°
Pa, more preferably from 1 X 10" to 1 x 10° Pa. The

25 cleaning method with the cleaning agent in accordance
with the present invention is superior in cleaning
property and drying property, and has little effect on

the material to be cleaned, and therefore it can be
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apparatus according to the 44th aspect of the present

invention, wherein the pre-rinsing is carried out by

20 means of spraying, and the cleaning apparatus according
to the 45th aspect of the present invention, wherein
the pre-rinsing is carried out by means of dipping.
The cleaning method and cleaning apparatus in
accordance with the present invention are explained

25 with reference to the attached Figures as follows. The
cleaning apparatus shown in Fig. 7, which is an example
of the cleaning apparatus according to the 44th aspect

of the present invention, comprises as a main struc-
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10 and the cleaning agent contaminated with soil in the
cleaning tank are contacted with each other, thereby
separating and removing the soil dissolved in the
cleaning agent, mechanisms (X) 115, 117 and 118 for
Separating the soils in the liquid treated in the soil-
15 separating tank with the separation filter, mechanisms
(Y) 111, 117, 124 to 127, 129 and 131 to 133 for spray-
rinsing the condensate separated in the water Separa-
tion tank (H) 109 and the liquid treated with the
separation filter, mechanisms (J) 120 and 134 for
20 circulating the cleaning agent between the cleaning
tank (E) 106 and the heating tank (F) 107, and a
mechanism (N) 114 for transferring the cleaning agent
in the cleaning tank (E) 106 to the soil-separating
tank in a continuous manner. In a practical cleaning,
25 a material to be cleaned, which is placed in a jig or
cage for exclusive use, is transferred through the

cleaning apparatus in order of the cleaning tank (E)

106 and the vapor zone (G) 108, thereby completing the
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transferred to the check valve (Y) 133 and the pipes
(Y) 126 and 127 with the aid of the pump (X) 117, and
sprayed over the material to be cleaned through the
spray nozzles (Y) 124 and 125, thereby removing the

15 so0il dissolved and/or dispersed in the cleaning agent,
which had been attached to the material to be cleaned.
Thereafter, the vapor of the component (a) having a
high vapor pressure mainly contained in the cleaning
agent in accordance with the present invention and the

20 component (b) slightly contained therein are condensed
with the cooling pipe 122 and gathered in the water
separation tank (H)109. After lowering the liquid
temperature of the condensate with the cooling pipe
110, the condensate freed from the soil is transferred

25 to the check valve (Y) 129 and the pipes (Y) 126 and
127 with the aid of the spray pump (Y) 111, and sprayed
to the material to be cleaned through the spray nozzles

(Y) 124 and 125, thereby removing the soil dissclved
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aid of the cleaning agent-transferring pump (N) 114 are
contacted with each other, and at the same time, the
liquid temperature is lowered with the cooling pipe

10 113, thereby separating and removing the soil dissolved
in the cleaning agent, thereafter the cleaning agent
freed from the soil and the condensate are returned to
the cleaning tank (E) 106, and as a result, the soil
conveyed to the cleaning agent can be removed in a

15 continuous manner. The liquid treated in the soil-
separating tank (M) 112 is once gathered in the tank
(X) 115 for the soil-separating tank treatment liquid
before returning to the cleaning tank (E) 106, after
lowering the liquid temperature with the cooling pipe

20 116, and further transferred through the separation
filter (X) 118 with the aid of the pump (X, Y) 117,
thereby separating the soil finely dispersed in the
liquid, and then returned to the cleaning tank (E) 106
as it is through the pipe 132. The condensate is

25 gathered in the water separation tank (H) 109, and then
returned to the cleaning tank (E) 106 passing through
the pipe 130, the soil-separating tank (N) 112 and the

pipe 132. Further, the condensate is returned to the
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with the heater 121. A part or the whole thereof is
vaporized and condensed with the cooling pipe 122 as
indicated by the arrow 123, and then the condensate is

returned to the water separation tank (H) 109 through

10 the pipe 128.

\
The vapor-cleaning carried out in the wvapor
zone (G) 108 filled with the vapor generated in the ;
heating tank (F) 107 is effective as a finish cleaning

carried out in the last of the cleaning step, because |
15 completely no soil is contained in the liquid produced

on the surface of the material to be cleaned through

condensation of the vapor.

The mechanisms (J) 120 and 134 for circulat-

ing the cleaning agent between the cleaning tank (E)
20 106 and the heating tank (F) 107 serve to transfer the

cleaning agent from the heating tank (F) 107 to the

cleaning tank (E) 106 through the pipe (J) 134 with the

alid of the circulation pump (J) 120, and return the

cleaning agent from the cleaning tank (E) 106 to the
25 heating tank (F) 107, provided that the cleaning agent

overflows as indicated by the arrow 135. As a result,

the compositions of the cleaning agent in the cleaning

tank (E) 106 and the heating tank (F) 107 can be made
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(10% &' () - @0V (31 7200 GPReEl ¢anned, which soil had been dissolved
10 in the cleaning agent, and moreover, the soil conveyed
to the cleaning agent can be separated and removed in a
continuous manner, thereby far improving the cleaning
agent life.
The cleaning apparatus shown in Fig. 8, which
15 1is an example of the cleaning apparatus according to
the 45th aspect of the present invention, comprises as
a main structure, a cleaning tank (Z) 136 having a
heating mechanism for heating at least one component
constituting the cleaning agent or/and generating vapor
20 thereof, a vapor zone (AA) 139, in which vapor-cleaning
is carried out with the vapor generated in the cleaning
tank, a water separation tank (AB) 140, in which water
is removed from the condensate obtained by condensing
the vapor generated, a rinsing tank (AC) 138, in which
25 dip-rinsing is carried out with the condensate, from

which water has been removed in the water separation

tank (AB), a socil-separating tank (AD) 143, in which

the soil-containing cleaning agent and the condensate
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10 filter, and a pre-rinsing tank (AH) 137, in which dip-
rinsing is carried out with the liquid passing through
the separation filter. 1In a practical cleaning, a
material to be cleaned, which is placed in a jig or
cage for exclusive use, is transferred through the
15 cleaning apparatus in order of the cleaning tank (Z)
136, the pre-rinsing tank (AH) 137, the rinsing tank
(AC) 138 and the vapor zone (AA) 139, thereby complet-
ing the cleaning.
In the cleaning tank (Z) 136, the soil
20 attached to the material to be cleaned is cleaned and
removed while heating the cleaning agent in accordance
with the present invention with the heater 152. At
this time, any physical power such as vibration and
submerged jet of the cleaning agent, previously used
25 for a conventional cleaning machine, may be applied.
In the pre-rinsing tank (AH) 137, the liquid,
which is treated in the soil-separating tank (AD) 143

and transferred through the soil-separating filter (AG)
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In the rinsing tank (T) 83, the pre-rinsing

agent and soil attached to the material to be cleaned

10 are cleaned and removed with the component (a), the
rinsing agent in accordance with the present invention
and their condensates. At this time, any physical
power such as vibration, application of supersonic wave
and submerged jet of the cleaning agent, previously

15 used for a conventional cleaning machine, may be
applied.

The vapor-cleaning carried out in the vapor
zone (AA) 139 filled with the vapor generated in the
cleaning tank (Z) 136 is effective as a finish cleaning

20 carried out in the last stage of the cleaning step,
because completely no soil is contained in the liquid
produced on the surface of the material to be cleaned
through condensation of the vapor.

In the soil-separating tank (AD) 143, the

25 condensate of the water separation tank (AB) 140, which
is introduced with the aid of the condensate-
transferring pump 142, and the cleaning agent of the

cleaning tank (Z) 136 transferred with the aid of the
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10%& ()-L15 cooling pipe 147, further transferred through the

separation filter (AG) 149 with the aid of the pump

15 (AG) 148, thereby separating the soil finely dispersed
in the liquid, and introduced into the pre-rinsing tank
(AH) 137 to be used as the component of the pre-rinsing
agent, and then overflowed as indicated by the arrow
153 to return to the cleaning tank (Z) 136.

20 The condensate is gathered in the water
separation tank (AB) 140 to lower the liquid tempera-
ture with the cooling pipe 141, and thereafter
introduced to the rinsing tank (AC) 138 through the

pipe 159, wherein after cooling the liquid temperature

25 with the cooling pipe 155, the condensate is used as
the rinsing liquid. Thereafter, the condensate 1is
returned to the cleaning tank (Z) 136 as indicated by

the arrow 154. On the other hand, the condensate is
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According to the cleaning apparatus in
accordance with the present invention, dip rinsing is
carried out with the pre-rinsing agent containing the
component (b) before rinsing, thereby diminishing the
soil remaining on the surface of the material to be
cleaned, which soil had been dissolved in the cleaning
agent, and moreover, the scil conveyed to the cleaning
agent can be separated and removed in a continuous
manner, thereby far improving the cleaning agent life.

The present invention is explained in detail
with reference to the following Examples. Various

physical properties of the cleaning agent were measured
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Table 1 was mixed to obtain the desired rinsing agent.
With respect to each rinsing agent, its flash point was
measured and the results were summarized in Table 1.
15 It was confirmed that the flash point disappeared when
(al) the chlorine-free fluorine-containing compound
. having a vapor pressure of not less than 1.33 x 10° Pa
at 20°C and (b) the component having a vapor pressure
of less than 1.33 x 10° Pa at 20°C were used in combina-
20 tion.
Examples 9 to 22
Each component in the proportion described in
Table 1 was mixed to obtain the desired rinsing agent.
With respect to each rinsing agent, its flash point was
25 measured and the results were summarized in Table 1.

It was confirmed that the flash point disappeared when

(al) the chlorine-free fluorine-containing compound
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the complete disappearance of the flash point could not
be confirmed when only the component (al) and the
component (a2) were used in combination, but the
complete disappearance of the flash point could be
15 confirmed when the component (b) was additionally added
thereto.
Comparative Examples 1 to 12
With respect to the compounds described in
Table 2, the flash point measurement was carried out in
20 the same manner as in Example, and the results were

summarized in Table 2. It was confirmed that all

compounds measured exhibited flash points.

[Examples 23 to 39 and Comparative Examples 13 to 15]
(2) 0il dissolution test

25 A 30 mesh stainless steel wire net (10 mm x
20 mm) is impregnated with the following metal

processing o0il, and heated at 100°C for 30 minutes to
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a pellet(s) of about 0.2 g is prepared. The pellet is
subjected to vibration-cleaning (200 times/min) with 10
20 ml of a cleaning agent of 60°C, rinsed with a mixture
of methyl perfluorobutyl ether and methyl perfluoro-
isobutyl ether (commercial name: HFE7100, manufactured
by Sumitomo 3M Limited), and thereafter dried by air-
blowing. Before and after the test, the pellet is
25 weighed, and the dissolution property is found by the
following equation.
Rosin dissolution (%) = {(weight before test - weight

after test)/weight before test} x 100
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‘ The flux cleanlng property of the rinsing

10 agent against polymer rosin, rosin metal salt and other
soils causing white residues was measured in the
following manner.

One side surface of a glass epoxy-made
printed plate (35 mm x 48 mm) is dipped in flux, air-

15 dried, and thereafter subjected to soldering at 250°C,
thereby obtaining a specimen. The specimen is
subjected to vibration-cleaning (200 times/min) with 50
ml of a cleaning agent of 60°C, rinsed with a mixture
of methyl perfluorobutyl ether and methyl perfluoro-

20 isobutyl ether (commercial name: HFE7100, manufactured
by Sumitomo 3M Limited), and thereafter subjected to
vapor-cleaning with HEF 7100 and then dried. The flux
cleaning property is determined by visually evaluating
appearance of the plate surface. The evaluation is

25 based on the following criteria.

©: No white residue is observed

O: slight white residue is observed

X: White residue is observed
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from the group consisting of glycol ethers, glyccl
ether acetates and hydroxycarboxylic acid esters.

20 It was still further confirmed that the
amount of the component (b) could be decreased without
detriment to the superior cleaning property when the
component (a2), at least one compound selected form the
group consisting of alcohols, ketones, esters and

25 hydrocarbons, was added thereto.

Comparative Examples 13 to 15
With respect to the solvents described in

Table 3, the evaluation test was carried out in the
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agent heated to 60°C, rinsed with t

ﬁg_rinsing agent and
then dried. The flux cleaning property is determined
by visually evaluating appearance of the plate surface.
The evaluation is based on the following criteria.
25 ©: No white residue is observed
O: Slight white residue is observed

X : White residue is observed




10 10 10f; 10%& ()-910%&' ()-n"oToooopdEbC!!L
109%&' () -, 109 ()-yl09%& ()-yZ10%&' ()-y1l0% ()- F109&30)Neyrmber4A8snc 1y
1098 ()-!fL*" 109 ()-y&310%& ()-f$ 100&' ()- L#T
109%&' ()-fsZ10%&' ()-qqgrr&s\s]s?s_sdYNC!I! 10 10 10y;

109& ()-y9109%& ()-97109%& ()-fLOZL10%& ()-9l. ! 10%& ()-_spstssDt QUXvA<YNC! ! 6
ss!109& ()-Y !lcLl " $10%& ()-!aLl

“$10%&' () - 109& () - 10%& () - y10%&' () - XvEQQ wew. xyy yzXJ<Cl 10
10! @F. s! 109& ()--!;
sF. s! 10%&' ()CLQ%JSIMO'%@EP (9599, 53sThookesy: f3sPivbRIE) OF MGFHYL

Uy Pensic SBUCHE (). 111 10000k )6 OB} PISORE () PE ()
R &é&@“% it e 0
%833‘%<>st1%sz%4 Ao R i oo
K&Z100@b2%: ( ﬁ%@%%&")@ %}a%% o@g‘%%g?@llom () - " WX9NC

)@Bgl%f (- B{Folo}gg?? (%%oiyﬁyﬁéot@é@“ (&Fﬁ%%ﬁlﬂa{#uﬁcEMkeaO%@AMthp&Zlo‘V& (

10L910% () gg@gﬂgﬁ@yd) L5/ 10% & () -%°_/ dE~_@

109%& ()-109%&' ()-' 109&' ()-, 910%& ()-Y 109%&' ()-,yl0%& ()-/ _aB~_ @
L$10%&f()-ySZlO%&f()-ngbﬂ§mﬁé(4e pa09& ()-!9%$10%00& () - S109&' () - E{ $dE~_@
y&010%&' ()-L3. 109%& ()-S, 109%& ()-L*g#10%& ()- (' 109& ()-y&10%& () - 1dbC
10%& ()- S10%&' ()- 10 HAHOyordPSmef) - DAOURE (progbtOYRh( YewX®hBed in
SP109%&K' ()- " !'10%& ()-9!6 ! 109 ()-g! L$10%ZZ& () -! XYL$109%&' ()-! XL$109& ()-4| W
XYZkz| P10 @T2kaRe (4 wd@ middd-to obtaln the desired rinsing agent.
10--1199*$10% - & ()- !f99*$10% - & ()- !'06099*$10%& ()- &Z10%& () - ko@waB"P1
| @Ol 109%@& (Jith 108B€It 8010848 (FigFing agent, the rinsing
F109%@& () - &f &10%@& () - S10%@& () - w>unr?"P1! @A 0%&& ()-!'@ 10%& ()-|

109’ () - @va@ﬂt}y'w%hrmtwnme/@&we; g;jaéaeemo@twmm& () - (FLO%@&' (
) - &10%a& () - $10%@& () -"10%a& ()- &LO%@& ( BnaBAP1|@9310@@& g) 7109 () -
10%a8' () - 310981 §S I WereoREnRar { F64. 109 5% =qes th

chlorine-free fluorine-containing compound and (b) the
15 component having a vapor pressure of less than 1.33 x
10° Pa at 20°C were used in combination, there could be
obtained a rinsing agent superior in rinsing property.
It was further confirmed that a high rinsing effect to
the cleaning agent containing 3% by mass of the soil
20 could be obtained when the component (a2), at least one
compound selected form the group consisting of
alcohols, ketones, esters and hydrocarbons, was added
thereto.
Comparative Examples 16 and 17
25 With respect to the solvents described in
Table 4, the evaluation test was carried out in the
same manner as in Example, and the results were

summarized in Table 4. 2H,3H-Perfluoropentane and a
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and another mild steel (JIS-G—3l4lSPCC—B, 2 mm x 6 mm X
2 mm) is bound to the oxygen introducing tube so as to

15 be hung in a vapor phase above the sample liquid
surface. The tip of the oxygen introducing tube is
adjusted to be located at 6 mm or less from the bottom
of the flask below the sample liquid surface. The
whole of the flask is heated with a 150W frosted

20 electric bulb while introducing a water-saturated
oxygen bubble of ambient temperature at a rate of 10 to
12 bubbles per minute. The flow rate of cooling water
is adjusted so as to condense vapor of the sample
liquid at a height of a half of the reflux condenser.

25 The test is continued for 10 days. Thereafter, the
sample liquid is cooled to ambient temperature, two

pieces of the mild steel are taken out, and pH of the
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5 layer is measured. The evaluation is based on the
following criteria.
O: pH 5 (inclusive) to 8 (inclusive)
X: pH 1 (inclusive) to 5 (exclusive)
Examples 55 to 67
10 Each component in the proportion described in
Table 5 was mixed to obtain the desired cleaning agent
and rinsing agent. With respect to each cleaning
agent; the oxidation stability test was carried out and
the results were summarized in Table 5. When (al) the
15 chlorine-free fluorine-containing compound having a
vapor pressure of not less than 1.33 x 10® Pa at 20°C,
(b) the component having a vapor pressure of less than
1.33 x 10® Pa at 20°C, (c) an antioxidant and (d) a
ultraviolet absorber were used in combination, there
20 could be obtained a cleaning agent and rinsing agent
having no flash point diminished in its oxidation
decomposition. It was further confirmed that the
amount of the antioxidant (c) could be decreased by a
combination use of the phenol antioxidant and the
25 phosphorus antioxidant and a combination use of the
phencl antioxidant and the ultraviolet absorber.
Comparative Examples 18 to 20

Each component in the proportion described in




#V10%&' ()- 15 #VI0%& ()-15 #VI0%&' ()- 15 #VI0%& ()-15 # 3{ ér}n

#V109%& ()-15 #V10%& ()- 15 #VI0%& ()-15Z[\]" tZ@} #V1 99;&@984/&' ()-15
#V109%&' ()- 15 #V10%&' ()-15qnj hN-aKN bdf hj | eF #V109%& () - 15 #V10%& () - 150
#V10%& ()- 15 #VI0%& ()- 15 #VI0%& ()- 15 #VI0%& ()- 15 #V10% () - 15| nprt vxeF
FVIOVE ()15 #VA0%E ()-150 #VIONE! ()-15 #VIOWE ()-15 #V10% ()15
FVLOYE () - 15 #VI0%: () - 15x2(| ~oUBCF #VigHo HVLOWE () - 15 #V10%& ()- 15qn

AN aKN V100 ()- 15~y E #VI0% #V1 #VIOWRE ()- 15 #VIOW& ()- 15 #VI0U& (). 15

NS (712 ARG (PR NG el e algheoaag
rinsing agent. With respect to each cleaning agent and
rinsing agent, the oxidation stability test was carried
out in the same manner as in Example and the results

5 were summarized in Table 5. Oxidation decomposition

occurred only by use of the chlorine-free fluorine-

containing compound (al) and the glycol ether (b).

[Examples 68 to 79 and Comparative Examples 21 and 22]
(7) Cleaning test in actual use 1

10 The cleaning agent was introduced in both of
the cleaning tank (A) 1 and the water separation tank
{C) 3 in the cleaning apbaratus shown in Fig. 1, and
the cleaning agent in the cleaning tank (A) 1 was heat-
boiled with use of the heater 7. A blank test was

15 continued for 1 hour to decrease the concentration of
the component having a low vapor pressure contained in
the cleaning agent of the water separation tank (C) 3.
Thereafter, cleaning properties against polymer rosinh
rosin metal salts, other soils causing the white

20 residue, and processing oil were measured in the
following operations under the following cleaning
conditions.
Operations
Evaluation of flux cleaning

25 One side surface of a glass epoxy-made
printed plate (35 mm x 48 mm) is dipped in flux, air-

dried, and thereafter subjected to soldering at 250°C,
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using the above-described cleaning apparatus, spray-

rinsed with (f) a condensate of the cleaning agent
having no flash point, thereafter subjected to vapor-
cleaning, and then dried. With respect to the cleaning
property, the ionic residue (unit: pg NaCl/sqgin) is
measured with an omega meter (600R-SC, ALPHAMETALS),
and a measurement value is taken as “B”. Evaluation is

based on the following criteria.

©: B =7
O: 7<B = 14
X: B > 14

Commercial name of the flux used for the test: JS-64ND
(manufactured by KOKI)
Evaluation of de-grease cleaning property

A 30 mesh stainless steel wire net (10 mm x
20 mm) is impregnated with the following metal process-
ing o0il, and heated at 100°C for 30 minutes to obtain a
sample. The sample is cleaned using the above-
described cleaning apparatus, spray-rinsed with (f) a
condensate of the cleaning agent having no flash point,
thereafter subjected to vapor-cleaning, and then dried.
The cleaning property is visually evaluated. Evalua-
tion is based on the following criteria.

O: No processing oil remains

A: Processing oil partially remains

X : Processing oil remains

Metal processing oil used for the test: A liquid

hNFaKN #V109%& ()- 15 #V10%& ()- 15t Z@v1
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weight of UNICUT GH35 (commercial name, manufactured by
Nippon 0il Company, Ltd.) in perchloroethylene was
prepared to obtain the metal processing oil for test

5 use.
Cleaning conditions
Cleaning tank (A) 1: boil cleaning for 2 minutes
Vapor zone (B) 2: spray rinsing (5 l1/min) for 2
minutes, thereafter standing for 2
10 minutes.
Examples 68 to 73
Each component in the proportion described in
Table 6 was mixed to obtain the desired cleaning agent.
Using the cleaning agent, the above-described evalua-

15 tion test was carried out and the results were
summarized in Table 6. Cleaning was carried out using
(e) and (f), (e) being the cleaning agent having no
flash point containing (al) the chlorine-free fluorine-
containing compound and (b) the glycol ether and (f)

20 Dbeing the vapor generated by boiling the cleaning agent
having no flash point and its condensate. As a result,
superior cleaning properties against flux and oil could
be confirmed. Further, it was found that the vapor
generated by boiling the cleaning agent and its

25 condensate contained almost no component (b), and a
satisfactory rinsing property could be obtained by
spray-rinsing with the condensate.

Furthermore, the ionic residue was reduced by
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Comparative Example 21
With respect to the cleaning agent described
5 in Table 6, the evaluation test was carried out in the
same manner as in Examples 68 to 73 and the results
were summarized in Table 6. When only a mixture of the
component (al), methyl perfluorobutyl ether and methyl
perfluoroisobutyl ether was used, respective cleaning
10 properties against flux and oil were found to be

insufficient.

[Examples 74 to 79 and Comparative Example 22]
(8) Cleaning test in actual use 2
In the cleaning tank (E) 14, the heating tank
15 (F) 15 and the water separation tank (H) 17 in the
cleaning apparatus shown in Fig. 2, the cleaning agent
was introduced, and the cleaning agent in the heating
tank (F) 15 was heated to boiling point with use of the
heater 20. A blank test was continued for 1 hour to
20 decrease the concentration of the component having a
low vapor pressure contained in the cleaning agent of
the water separation tank (H) 17. Thereafter, cleaning
properties against polymer rosin, rosin metal salts,
other soils causing the white residue, and processing
25 o0il were measured in the following operations under the

following cleaning conditions.
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One side surface of a glass epoxy-made

()-15

printed plate (35 mm x 48 mm) is dipped in flux, air-

5 dried, and thereafter subjected to soldering at 250°C,
thereby obtaining a specimen. The specimen is cleaned
using the above-described cleaning apparatus, spray-
rinsed with (c) a condensate of the cleaning agent
having no flash point, thereafter subjected to vapor-

10 cleaning, and then dried. With respect to the cleaning
property, the ionic residue (unit: pg NaCl/sgin) is
measured with an omega meter (600R-SC, ALPHAMETALS),
and a measurement value is taken as “B”. Evaluation is
based on the following criteria.

15 ©: B =7

O: 7<p = 14
X: B > 14
Commercial name of the flux used for the test: JS-64ND
(manufactured by KOKI)
20 Evaluation of de-grease cleaning property

A 30 mesh stainless steel wire net (10 mm x

20 mm) is impregnated with the following metal process-
ing oil, and heated at 100°C for 30 minutes to obtain a
sample. The sample is cleaned using the above-

25 described cleaning apparatus, spray-rinsed with (£f) a
condensate of the cleaning agent having no flash point,
thereafter subjected to vapor-cleaning, and then dried.

The cleaning property is visually evaluated.
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X: Processing oil remains
5 Metal processing oil used for the test: A liquid
containing 0.1% by weight of a dye (Sudan) and 25% by
weight of UNICUT GH35 (commercial name, manufactured by
Nippon 0il Company, Ltd.) in perchloroethylene was
prepared to obtain the metal processing oil for test
10 use.
Cleaning conditions
Cleaning tank (E) 14: boil cleaning for 2 minutes
Vapor zone (G) 16: spray rinsing (5 1/min) for 2
minutes, thereafter standing for 2
15 minutes.
Examples 74 to 79
Each component in the proportion described in
Table 6 was mixed to obtain the desired cleaning agent.
Using the cleaning agent, the above-described evalua-
20 tion test was carried out and the results were
summarized in Table 6. Cleaning was carried out using
(e) and (f), (e) being the cleaning agent having no
flash point containing (al) the chlorine-free fluorine-
containing compound and (b) the glycol ether and (f)
25 being the vapor generated by boiling the cleaning agent
having no flash point and its condensate. As a result,
superior cleaning properties against flux and oil could

be confirmed. Further, it was found that the vapor
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condensate contained almost no component (b)), and a
satisfactory rinsing property could be obtained by
shower-rinsing with the condensate.
5 Furthermore, the ionic residue was reduced by
a combination use of the component (a2) of the
alcohols.
Comparative Example 22
With respect to the cleaning agent described
10 in Table 6, the evaluation test was carried out in the
same manner as in Examples 74 to 79 and the results
were summarized in Table 6. When only a mixture of the
component (al), methyl perfluorobutyl ether and methyl
perfluoroisobutyl ether was used, respective cleaning

15 properties against flux and oil were found to be

insufficient.

[Examples 80 to 82>and Comparative Example 23]
(9) Cleaning test in actual use 3
Using the cleaning apparatus shown in Fig. 5,
20 the cleaning agent was introduced in the cleaning tank
(0) 71 and the rinsing agent was introduced both in the
rinsing tank (R) 72 and in the water separation tank
(Q) 74. The cleaning agent in the cleaning tank (0) 71
was heated to boiling with use of the heater 76, the
25 material to be cleaned was transferred in order of the
cleaning tank (0) 71, the rinsing tank (R) 72 and the

vapor zone (P) 73, and thus cleaning properties against
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the following operations under the following cleaning

conditions.

Operations

Evaluation of flux cleaning
One side surface of

printed plate (35 mm x 48 mm)

a glass epoxy-made

is dipped in flux, air-

dried, and thereafter subjected to soldering at 250°C,

thereby obtaining a specimen.

The specimen is cleaned

using the above-described cleaning apparatus, dip-

rinsed with the rinsing agent,

thereafter subjected to

vapor-cleaning, and then dried. With respect to the

cleaning property, the ionic residue (unit: pg

NaCl/sqgin) is measured with an omega meter (600R-SC,

ALPHAMETALS), and a measurement value is taken as “B”.

Evaluation is based on the following criteria.

©: B =7
O: 7< B = 14
X: B > 14

Commercial name of the flux used for the test: CFR-225

(manufactured by TAMURA SEISAKUSHO)

Evaluation of de-grease cleaning property

A 30 mesh stainless

steel wire net (10 mm x

20 mm) is impregnated with the following metal process-

ing 0il, and heated at 100°C for 30 minutes to obtain a

sample. The sample is cleaned using the above-

described cleaning apparatus,

dip-rinsed with the
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dLA%& )ari®d. The cleaning property is visually
evaluated. Evaluation is based on the following
criteria.

O: No processing oil remains

A: Processing oil partially remains

X : Processing oil remains
Metal processing oil used for the test: AM 30 (commer-
cial name: UNICUTTERAMI, manufactured by NIPPON
MITSUBISHI OIL CORPORATION)
Cleaning conditions
Cleaning tank (0) 71: boil cleaning for 2 minutes
Rinsing tank (R) %2: dip cleaning with ultrasonic waves
(28 kHz, ZOOW)'for 2 minutes
Vapor zone {(P) 73: standing for 2 minutes
Rinsing agent: a mixture of methyl perfluorobutyl ether
and methyl perfluoroisobutyl ether (commercial name:
HFE7100, manufactured by Sumitomo 3M Limited)/3-methyl-
3-methoxybutanol/dipropylene glycol dimethyl ether =
99/0.6/0.4 (% by mass)

Examples 80 to 82

Each component in the proportion described in
Table 7 was mixed to obtain the desired cleaning agent.
Using the cleaning agent, the above-described evalua-
tion test was carried out and the results were
summarized in Table 7. Cleaning was carried out using
(e) the cleaning agent having no flash point containing

(al) the chlorine-free fluorine-containing compound and
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agent, (f) the vapor generated by boiling the cleaning
agent having no flash point and its condensate. As a
5 result, superior cleaning properties against flux and
0il could be confirmed. Further, it was found that the
vapor generated by boiling the cleaning agent and its
condensate contained almost no component (b), and a
satisfactory rinsing property could be obtained by dip-
10 rinsing with the condensate. Furthermore, the ionic
residue was reduced by a combination use of the
component (a2) of the alcohols.
Comparative Example 23
With respect to the cleaning agent described
15 in Table 7, the evaluation test was carried out in the
same manner as in Examples 31 to 35 and the results
were summarized in Table 7. When only a mixture of the
component (al), methyl perfluorobutyl ether and methyl
perfluoroisobutyl ether was used, respective cleaning
20 properties against flux and oil were found to be

insufficient.

[Examples 83 tc 88 and Comparative Example 24]
(10) Cleaning test in actual use 4
Using the cleaning apparatus shown in Fig. 6,
25 the cleaning agent was introduced in the cleaning tank
(S) 82 and the rinsing agent was introduced in the

rinsing tank (T) 83, the distillation tank (U) 84 and
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of the heater 87, the rinsing agent in the distillation
tank (U) 84 was heated to boiling with use of the
heater 88, and thereafter cleaning properties against
polymer rosin, rosin metal salts, other soil causing
the white residue, and processing o0il were measured in
the following operations under the following cleaning
conditions.
Operations
Evaluation of flux‘cleaning

One side surface of a glass epoxy-made
printed plate (35 mm x 48 mm) is dipped in flux, air-
dried, and thereafter subjected to soldering at 250°C,
thereby obtaining a specimen. The specimen is cleaned
using the above-described cleaning apparatus, dip-
rinsed with the rinsing agent, thereafter subjected to
vapor-cleaning, and then dried. With respect to the
cleaning property, the ionic residue (unit: pg
NaCl/sqgin) is measured with an omega meter (600R-SC,
ALPHAMETALS), and a measurement value is taken as “B”.
Evaluation is based on the following criteria.

©: B =7

O: 7< B = 14

X: B > 14
Commercial name of the flux used for the test: CFR-225

(manufactured by TAMURA SEISAKUSHO)

hN* #V109%&' ()-15 #V10%&' ()-15 #V10%
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A 30 mesh stainless steel wire net (10 mm x
20 mm) is impregnated with the following metal process-
ing o0il, and heated at 100°C for 30 minutes to obtain a
5 sample. The sample is cleaned using the above-
described cleaning apparatus, dip-rinsed in the rinsing
tank, thereafter subjected to vapor-cleaning, and then
dried. The cleaning property is visually evaluated.
Evaluation is based on the following criteria.
10 O: No processing oil remains
A: Processing oil partially remains
X: Processing oil remains
Metal processing oil used for the test: AM 30
(commercial name: UNICUTTERAMI, manufactured by NIPPON
15 MITSUBISHI OIL CORPORATION)
Cleaning conditions
Cleaning tank (S) 82: cleaning with ultrasonic waves
(28 kHz, 200W) for 2 minutes
Rinsing tank (T) 83: dip rinsing for 2 minutes
20 Vapor zone (V) 85: standing for 2 minutes
Rinsing agent: a mixture of methyl perfluorobutyl ether
and methyl perfluoroisobutyl ether (commercial name:
HFE7100, manufactured by Sumitomo 3M Limited)
Examples 83 to 88
25 Each component in the proportion described in
Table 7 was mixed to obtain the desired cleaning agent.
Using the cleaning agent, the’above—described evalua-

tion test was carried out and the results were
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(al) the chlorine-free fluorine-containing compound and
(b) the glycol ether, and the dip rinsing was carried

5 out using the component (al). As a result, superior
cleaning properties against flux and oil could be
confirmed. Further, the ionic residue was reduced by a
combination use of the component (a2) of the alcohols.

Comparative Example 24

10 With respect to the cleaning agent described
in Table 7, the evaluation test was carried out in the
same manner as in Examples 36 to 40 and the results
were summarized in Table 7. When only a mixture of the
component (al), methyl perfluorobutyl ether and methyl

15 perfluoroisobutyl ether was used, respective cleaning
properties against flux and oil were found to be

insufficient.

[Example 89 and Comparative Example 25]
(11) Soil-separating and cleaning tests in actual use 1
20 Using the cleaning apparatus shown in Fig. 3,
the cleaning agent is introduced in the cleaning tank
(A) 32 and the water separation tank (C) 34, and the
cleaning agent in the cleaning tank (A) 32 is heated to
boiling with use of the heater 38. A blank operation
25 1is carried out for 1 hour so as to decrease a
concentration of the component having a low vapor

pressure contained in the cleaning agent in the water
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(A) 32 is continuously transferred to the soil-
separating tank (K) 35 with the aid of the cleaning
agent transferring pump (L) 37, thereby separating the
processing o0il dissolved in the cleaning agent. A
specific gravity of the processing oil separated is
lighter than that of the liquid in the soil-separating
tank, and therefore the separated and floated process-
ing o0il is continuously discharged from the soil-
separating tank. As described, cleaning property
against the processing o0il and the change in the oil
concentration in the cleaning agent are measured in the
following operations under the following conditions.
Operations

250 Bearings as a cleaning sample are
impregnated with a metal processing oil described
below, and thereafter put in a cage for barrel cleaning
use. After adding 2% by mass of the processing oil to
the cleaning agent in the cleaning tank (A) 32 of the
above-described cleaning apparatus, the sample is
cleaned, spray-rinsed with the condensate of (f) the
cleaning agent having no flash point, subjected to
vapor-cleaning and then dried. The cleaning is
continued for 40 hours at a tact time of 15 minutes,
namely the cleaning is carried out 160 times, and after
the 1st time cleaning and after 40 hour-operation,

cleaning property of the bearing and an o0il concentra-
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ing on the surface of the part cleaned is measured with
an oil measurement apparatus (0OIL-20, manufactured by
5 CENTRAL KAGAKU CORP.). Evaluation is based on the
following criteria.
©: remaining oil less than 70 pg/bearing
O: remaining oil 70 pg/bearing (inclusive)
to 100 pg/bearing (exclusive)
10 X: remaining o0il not less than 100 pg/bearing
In order to know the o0il concentration in the cleaning
agent, 20 ml of the cleaning agent is dried with a
vacuum drier (110°C, 0 Pa), and the concentration of a
non-volatile matter is measured. Evaluation is based
15 on the following criteria.
O: increased oil concentration of less than
2% by mass
X: increased o0il concentration of not less than
2% by mass
20 Cleaning conditions
Cleaning tank (A) 32: boil cleaning for 2 minutes
Vapor zone (B) 33: spray rinsing for 2 minutes (5
1/min), thereafter standing for 2
minutes
25 Condensate of cleaning agent: 500 ml/min
Feed of cleaning agent to soil-separating tank: 110
ml/min

Liquid temperature of soil-separating tank: 3 to 6°C
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Cleaning agent used for test: a mixture of methyl
perfluorobutyl ether and methyl perfluoroisobutyl ether
5 (commercial name: HFE7100, manufactured by Sumitomo 3M
Limited)/3-methyl-3-methoxybutanol/dipropylene glycol-
dimethyl ether =50/30/20 (% by mass)
Metal processing o0il used for test: FM220 (commercial
name, YUSHIRON FORMER,manufactured by YUSHIRQO CHEMICAL
10 INDUSTRY CO., LTD.)
Example 89
Results were summarized as follows.
Cleaning property 1lst time: O, after 40 hours
(160 times): O
15 Change in oil concentration after 40 hours
(160 times): O
The processing o0il conveyed into the cleaning
agent was continuously separated and removed in the
soil-separating tank, and as a result, the oil concen-
20 tration in the cleaning agent could be kept constant,
and the cleaning property after 40 hours against the
processing oil could be maintained to a high cleaning
level equal to that in the 1st time cleaning test.
Comparative Example 25
25 Results were summarized as follows.
Cleaning property 1st time: O, after 40 hours
(160 times): X
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Owing to the processing oil conveyed into the
cleaning agent, the o0il concentration in the cleaning
agent was increased and the cleaning property against

the processing oil after 40 hours was deteriorated.

[Examples 90 and 91 and Comparative Example 26]
(12) Soil-separating and cleaning tests in actual use 2
Using the cleaning apparatus shown in Fig. 4,
the cleaning agent is introduced in the cleaning tank
(E) 49, the heating tank (F) 50 and the water separa-
tion tank (H) 52, and the cleaning agent in the heating
tank (F) 50 is boiled with use of the heater 58. While
maintaining a constant composition by circulating the
cleaning agent in the cleaning tank (E) 49 and the
heating tank (F) 50 with the aid of the cleaning agent
circulating pump (J) 56, a blank operation is carried
out for 1 hour so as to decrease the concentration of
the component having a low vapor pressure contained in
the cleaning agent in the water separation tank (H) 52
and the soil-separating tank (M) 53, and then the
cleaning agent in the cleaning tank (E) 49 is continu-
ously transferred to the soil-separating tank (M) 53
with the aid of the cleaning agent transferring pump
(N) 55, thereby separating the processing oil dissolved
in the cleaning agent.' The specific gravity of the

processing 0il separated is lighter than that of the
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discharged from the soil-separating tank. Further, in

order to find out the separation effect by a separation
5 filter, a separation apparatus housing a storage tank

of a returning liquid, a transferring pump of a return-
ing liquid and a separation filter is mounted to the
returning liquid pipe 70 connecting the soil-separating
tank (M) 53 with the cleaning tank (E) 49, thereby

10 separating the processing oil finely dispersed in the
returning liquid. Cleaning property against the
processing o0il and a change in the o0il concentration in
the cleaning agent are measured in the following
operations under the following conditions.

15 Operations

250 Bearings as a cleaning sample are

impregnated with a metal processing oil described
below, and thereafter put in a cage for barrel cleaning
use. After adding 2% by mass of the processing oil to

20 the cleaning agent in the cleaning tank (E) 49 and the
heating tank (F) 52 of the above-described cleaning
apparatus, the sample is cleaned, spray-rinsed with the
condensate of (f) the cleaning agent having no flash
point, subjected to vapor-cleaning and then dried. The

25 cleaning is continued for 40 hours at a tact time of 15
minutes, namely the cleaning is carried out 160 times,
and after the 1lst time cleaning and after 40 hour-

operation, cleaning property of the bearing and an oil
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remaining on the surface of the part cleaned is
measured with an o0il measurement apparatus (0IL-20,
5 manufactured by CENTRAL KAGAKU CORP.). Evaluation is
based on the following criteria.
©: remaining oil less than 70 ug/bearing
O: remaining oil 70 pg/bearing (inclusive)
to 100 pug/bearing (exclusive)
10 X: remaining o0il not less than 100 pg/bearing
In order to know the oil concentration in the cleaning
agent, 20 ml of the cleaning agent is dried with a
vacuum drier (110°C, 0 Pa), and the concentration of a
non-volatile matter is measured. Evaluation is based
15 on the following criteria.
O: increased oil concentration less than 2%
by mass
X: increased oil concentration not less than
2% by mass
20 Cleaning conditions
Cleaning tank (E) 49: boil cleaning for 2 minutes
Vapor zone (G) 51: spray rinsing for 2 minutes (5
1/min), thereafter standing for 2
minutes
25 Condensate of cleaning agent: 500 ml/min
Feed of cleaning agent to soil-separating tank: 110
ml/min

Liquid temperature of soil-separating tank: 3 to 6°C
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#V10%& ()-15 in Comparative Example

Separation filter: EUSO4AV (commercial name: EU-TEC,

manufactured by Asahi Chemical
5 Industry Co., Ltd.)

Cleaning agent used for test: a mixture of methyl
perfluorobutyl ether and methyl
perfluoroisobutyl ether (commercial
name: HFE7100, manufactured by

10 Sumitomo 3M Limited)/3-methyl-3-
methoxybutanol/dipropylene glycol-
dimethyl ether =50/30/20 (% by mass)

Metal processing oil used for test: FM220 (commercial
name, YUSHIRON FORMER, manufactured

15 by YUSHIRO CHEMICAL INDUSTRY CO.,
LTD.)
Example S0
Results were summarized as follows.
Cleaning property 1lst time: O, after 40 hours
20 (160 times): O
Change in o0il concentration after 40 hours
(160 times): O
The processing o0il conveyed into the cleaning
agent was continuously separated and removed in the
25 soil-separating tank, and as a result, the oil concen-
tration in the cleaning agent could be kept constant,
and the cleaning property after 40 hours against the

processing oil could be maintained to a high cleaning
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Results were summarized as follows.

Cleaning property 1lst time: O, after 40 hours
(160 times): O

Change in o0il concentration after 40 hours
(160 times): ©

The processing o0il conveyed into the cleaning
agent was continuously separated and removed in the
soil-separating tank, and at the same time, the
processing oil finely dispersed in the returning liquid
was separated by means of the separation filter.
Thereby, the 0il concentration in the cleaning agent
could be controlled to a lower level, and the cleaning
property after 40 hours against the processing oil
could be maintained to a high cleaning level equal to
that in the 1lst time cleaning test.

Comparative Example 26

Results were summarized as follows.

Cleaning property 1st time: O, after 40 hours
(160 times): X

Change in oil concentration after 40 hours
(160 times): X

Owing to the processing oil conveyed into the
cleaning agent, the oil concentration in the cleaning
agent was increased and the cleaning property against

the processing oil after 40 hours was deteriorated.
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Using the cleaning apparatus shown in Fig. 7,
the cleaning agent is introduced in the cleaning tank
5 (E) 106 and the heating tank (F) 107, and the rinsing
agent is introduced in the water separation tank (H)
109, the soil-separating tank (M) 112, the tank for the
liquid treated in the soil-separating tank (X) 115 and
the separation filter unit (X) 118. The cleaning agent
10 in the heating tank (F) 107 is boiled with use of the
heater 121. While maintaining a constant composition
by circulating the cleaning agent in the cleaning tank
(E) 106 and the heating tank (F) 107 with the aid of
the cleaning agent circulating pump (J) 120, a blank
15 operation is carried out for 1 hour, and then the
cleaning agent in the cleaning tank (E) 106 is continu-
ously transferred to the soil-separating tank (M) 112
with the aid of the cleaning agent transferring pump
(N) 114, thereby separating and cleaning the processing
20 o0il dissolved in the cleaning agent. Cleaning property
against the processing oil and the change in the oil
concentration in the cleaning agent are measured in the
following operations under the following conditions.
Operations
25 250 Bearings as a cleaning sample are
impregnated with a metal processing oil described
below, and thereafter put in a cage for barrel cleaning

use. After adding 2% by mass (Example 92) or 4% by
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(F) 107 of the above-described cleaning apparatus, the
sample is cleaned, spray-rinsed with the liquid trans-
5 ferred through the separation filter (X) 118 and
further with the condensate of (f) the cleaning agent
having no flash point, lastly subjected to vapor-
cleaning and then dried. The cleaning is conducted at
a tact time of 15 minutes to measure the cleaning
10 property of the bearing. In order to know the cleaning
property, the processing oil remaining on the surface
of the part cleaned is measured with an oil measurement
apparatus (0IL-20, manufactured by CENTRAL SCIENCE) .
Evaluation is based on the following criteria.
15 ©: remaining oil less than 70 pg/bearing
QO: remaining oil 70 pg/bearing (inclusive)
to 100 pg/bearing (exclusive)
X : remaining oil not less than 100 pg/bearing
Cleaning conditions
20 Cleaning tank (E) 106: boil cleaning for 2 minutes
Vapor zone (G) 108: pre-spray rinsing for 2 minutes (5
1/min), thereafter spray rinsing
for 2 minutes (5 1/min), and then
standing for 2 minutes
25 Condensate of cleaning agent: 500 ml/min
Feed of cleaning agent to soil-separating tank: 110
ml/min

Liquid temperature of soil-separating tank: 3 to 6°C
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Separation filter: EUS04AV (commercial name: EU-TEC,
manufactured by Asahi Chemical
Industry Co., Ltd.)

Cleaning agent used for test: a mixture of methyl
perfluorobutyl ether and methyl
perfluoroisobutyl ether (commercial
name: HFE7100, manufactured by
Sumitomo 3M Limited)/3-methyl-3-
methoxybutanol/dipropylene glycol-
dimethyl ether =50/30/20 (% by mass)

Rinsing agent used for test: a mixture of methyl
perfluorobutyl ether and methyl
perfluoroisobutyl ether (commercial
name: HFE7100, manufactured by
Sumitomo 3M Limited)/3-methyl-3-
methoxybutanol/dipropylene glycol-
dimethyl ether = 99/0.6/0.4 (% by
mass)

Metal processing oil used for test: FM220 (commercial
name, YUSHIRON FORMER, manufactured
by YUSHIRO CHEMICAL INDUSTRY CO.,
LTD.)

Example 92
The result was summarized as follows.
Cleaning property: O

After cleaning with the cleaning agent
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cleaning property could be confirmed.
Example 93
The result was summarized as follows.
Cleaning property: O
After cleaning with the cleaning agent
containing 4% by mass of the processing oil, spray-

prerinsing was conducted, and as a result, sufficient

cleaning property could be obtained.

[Examples 94 and 95]
(14) Soil-separating and cleaning tests in actual use 4
Using the cleaning apparatus shown in Fig. 8,
the cleaning agent is introduced in the cleaning tank
(Z) 136, and the rinsing agent is introduced in the
pre-rinsing tank (AH) 137, the rinsing tank (AC) 138,
the water separation tank (AB) 140, the soil-separating
tank (AD) 143, the tank for the liquid treated in the
soil-separating tank (AG) 146 and the separation filter
unit (AG) 149. The cleaning agent in the cleaning tank
(Z) 136 is boiled with use of the heater 152, and a
blank operation is carried out for 1 hour. The clean-
ing agent in the cleaning tank (Z) 136 is continuously
transferred to the soil-separating tank (AD) 143 with
the aid of the cleaning agent transferring pump (AF)
145, and at the same time the pump for transferring the

liquid treated in the soil-separating tank (AG) 148 is
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property against the processing oil and the change in
the o0il concentration in the cleaning agent are
measured in the following operations under the follow-
ing conditions.
Operations
250 Bearings as a cleaning sample are

impregnated with a metal processing oil described
below, and thereafter put in a cage for barrel cleaning
use. After adding 2% by mass (Example 94) or 4% by
mass (Example 95) of the processing oil to the cleaning
agent in the cleaning tank (Z) 136 of the above-
described cleaning apparatus, the sample is cleaned,
dip-pre-rinsed with the liquid transferred through the
separation filter (AG) 149 and further dip-rinsed with
the condensate of (f) the cleaning agent having no
flash point, lastly subjected to vapor-cleaning and
then dried. The cleaning is conducted at a tact time
of 15 minutes to measure the cleaning property of the
bearing. In order to know the cleaning property, the
processing oil remaining on the surface of the part
cleaned is measured with an oil measurement apparatus
(OIL-20, manufactured by CENTRAIL KAGAKU CORP.).
Evaluation is based on the following criteria.

©: remaining oil less than 70 pg/bearing

O: remaining oil 70 ug/bearing {(inclusive)

to 100 pg/bearing (exclusive)

tz;!}
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#V109%' () - 15 #V10%' ()-15
Cleaning tank (Z) 136: boil cleaning for 2 minutes
Pre-rinsing tank (AH) 137: ultrasonic waves (28 kHz,
5 200W) cleaning for 1 minute
Rinsing tank (AC) 138: ultrasonic waves (28 kHz, 200W)
cleaning for 1 minute
Vapor zone (AA) 139: vapor-cleaning for 1 minute, and
then standing for 2 minutes
10 Condensate of cleaning agent: 500 ml/min
Feed of cleaning agent to soil-separating tank: 110
ml/min
Ligquid temperature of soil-separating tank: 3 to 6°C
Liquid temperature of tank for liquid treated in soil-
15 separating tank (X) 115: 3 to 6°C
Separation filter: EUS04AV (commercial name: EU-TEC,
manufactured by Asahi Chemical
Industry Co., Ltd.)
Cleaning agent used for test: a mixture of methyl
20 perfluorobutyl ether and methyl
perfluoroisobutyl ether (commercial
name: HFE7100, manufactured by
Sumitomo 3M Limited)/3-methyl-3-
methoxybutanol/dipropylene glycol-
25 dimethyl ether =50/30/20 (% by mass)
Rinsing agent used for test: a mixture of methyl

perfluorobutyl ether and methyl

perfluoroisobutyl ether (commercial




#V10%&' ()-15 #V10%&' ()- 15abefooUs}}cl/ # #V10%& ()-1 109&. () -

#V109&! 8 15qnj hNfaKNouvwxy| ~yZ;/ # #V109%& () - 15 #vie%\(srfi‘ké?aé%&- ()-15
#VI109& ()- 15 #V109%& ()- 15 #V10%& ()- 15 #V10% ()- 15~0P6/ # #V109%& ()- 15
#V10%&' ()-15 #V10%' ()-15 #V10% ()-15 #V10% ()-15 #V10% ()- 15

#V10%&' () - 150U60P6/ # #V10%&' ()-15 #VI0%&' ()-15 #V10%&' ()-15qn] hNtaKNyZ; /
# #VI0%&' ()-15 #VI0U& ()-15 #V109%& ()1§? #V109& ()- 15 #V10%& ()- 15
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#V10%&' ()-15 #VI0%&' ()-15 #V10%atk~ 1BrEVI0UR mnlFdaeR¥d #yV10%& ()-15
#V109%&' () - 15 #V10%&' ()-15qnj hNraKNyZ;/
Sumitomo 3M Limited)/3-methyl-3-
methoxybutanol/dipropylene glycol-
dimethyl ether = 939/0.6/0.4 (% by
5 mass)

Metal processing oil used for test: FM220 (commercial
name, YUSHIRON FORMER, manufactured
by YUSHIRO CHEMICAL INDUSTRY CO.,
LTD.)

10 Example 94
The result was summarized as follows.
Cleaning property: ©
After cleaning with the cleaning agent
containing 2% by mass of the processing oil, dip-pre-
15 rinsing was conducted, and as a result, superior
cleaning property could be confirmed.
Example 95
The result was summarized as follows.
Cleaning property: ©
20 After cleaning with the cleaning agent
containing 4% by mass of the processing oil, dip-pre-
rinsing was conducted, and as a result, superior

cleaning property could be obtained.
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accordance with the present invention comprise a
combination of components differing in their vapor
pressure, and therefore exhibit superior dissolution
property to oil and flux as well as diminishing the
possibility of ignition. Further, according to the
cleaning method, soil-separating method and cleaning
apparatus in accordance with the present invention,
vapor of the cleaning agent generated by boiling the
cleaning agent in accordance with the present invention
and its condensate are used, thereby completing drying
as well as cleaning.

That is, (b) a component having a vapor
pressure of less than 1.33 x 10° Pa at 20°C, which is
superior in cleaning property to various soil, is
combined with (al) a chlorine-free fluorine-containing
compound having a vapor pressure of not less than 1.33
x 10° Pa at 20°C, which is superior in drying property,
low in possibility of ignition and remarkably inferior
in cleaning property. Thereby, boil-cleaning with the
cleaning agent containing the component (b), and
rinsing with a condensate of said cleaning agent, which
condensate contains a small amount of the component
(b), can be carried out substantially in a one-liquid
manner, and a cleaning method and apparatus effectively
making use of the_characteristic feature of the

component (b) superior in cleaning property to various
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ning
component (al) of the chlorine-free fluorine-containing
compound is enabled to have no flash point owing to the
characteristic feature such that the chlorine-free
fluorine-containing compound has no flash point.
Thereby, the possibility of ignition can be diminished,
and as a result, a low cost cleaning system can be
established, because the plant including the cleaning
machine requires no explosion-protecting structure to
protect ignition and explosion, and moreover an exist-
ing cleaning plant can be used as it is.

Furthermore, the cleaning agent in the
cleaning tank and the liquid obtained by condensing
vapcr of said cleaning agent are transferred to the
soil-separating tank, wherein two liquids are contacted
with each other, thereby separating and removing the
soil dissolved in the cleaning agent, and thereafter,
the liquid freed from the soil is returned to the
cleaning tank. As a result, the soil in the cleaning
agent can be effectively separated in a continuous
manner, and further when a separation filter is
provided, higher soil-separating property can be
obtained.

The cleaning agent, rinsing agent, cleaning
method, soil-separating method and cleaning apparatus
in accordance with the present invention, if desired,

can be used in combination thereof to obtain a long
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easily dissolution-clean all types of soil from the

surface of a material to be cleaned.
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A cleaning agent having no flash point, which
comprises (al) a chlorine-free fluorine-containing compound having a vapor
pressure of not less than 1.33 x 10® Pa at 20°C, and a combination of (b1) at
least one compound having a vapor pressure of less than 1.33 x 10® Pa at
20°C which is selected from glycol ether monoalkyl ethers and (b2) at least
one compound having a vapor pressure of less than 1.33 x 10® Pa at 20°C,
which is selected from glycol ether dialky! ethers, glycol ether acetates and

hydroxycarboxylic acid esters.

2. The cleaning agent according to Claim 1, which further contains (a2) at
least one compound having a vapor pressure of not less than 1.33 x 10® Pa at
20°C, which is selected from the group consisting of alcohols, ketones, esters

and hydrocarbons.

3. A rinsing agent having no flash point, which contains 80.0% by mass to
99.9% by mass of (al) a chlorine-free fluorine-containing compound having a
vapor pressure of not less than 1.33 x 10® Pa at 20°C, and 0.1% by mass to
20.0% by mass of a combination of (b1) at least one compound having a vapor
pressure of less than 1.33 x 10° Pa at 20°C, which is selected from glycol
ether monoalkyl ethers and (b2) at least one compound having a vapor pressure
of less than 1.33 x 10® Pa at 20°C, which is selected from glycol ether dialkyl

ethers, glycol ether acetates and hydroxycarboxylic
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4. The rinsing agent having no flash point according to Claim 3, which
further contains 0.1 to 20.0% by mass of (a2) at least one compound having
a vapor pressure of not less than 1.33 x 10® Pa at 20°C, which is selected

from the group consisting of alcohols, ketones, esters and hydrocarbons.

5. The cleaning agent having no flash point or the rinsing agent
having no flash point according to any one of Claims 1 to 4, wherein the
component (al) contains a compound selected from methyl perfluorobutyl

ether, methyl perfluoroisobutyl ether and a mixture thereof.

6. The cleaning agent having no flash point or the rinsing agent
having no flash point according to any one of Claims 1 to 4, wherein the
combination contains at least one compound selected from hydrophilic glycol
ether monoalkyl ethers as the component {b1) and at least one compound

selected from hydrophobic glycol ether dialkyl ethers as the component (b2).

7. The cleaning agent having no flash point or the rinsing agent
having no flash point according to any one of Claims 1 to 4, wherein the
combination contains at least one compound selected from hydrophobic
glycol ether monoalkyl ethers as the component (b1} and at least one
compound selected from hydrophilic glycol ether dialkyl ethers as the

component {b2).

8. The cleaning agent having no flash point or the rinsing agent
having no flash point according to any one of Claims 1 to 4, wherein both the

component (b1) and the component (b2) are hydrophilic.
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flash point according to any one of Claims 1 to 4, wherein both the component (b1)

and the component (b2) are hydrophobic.

10. The cleaning agent having no flash point or the rinsing agent having no
flash point according to any one of Claims 1 to 4, wherein the component (b1)
contains at least one selected from 3-methoxybutanol, 3-methyl-3-methoxybutanol,

dipropylene glycol mono-n-propyl ether and dipropylene glycol mono-n-butyl ether.

11. The cleaning agent having no flash point or the rinsing agent having no
flash point according to any one of Claims 1 to 4, wherein the component (b2)
contains at least one selected from diethylene glycol diethyl ether, diethylene glycol

di-n-butyl ether and dipropylene glycol dimethyl ether.

12. The cleaning agent having no flash point or the rinsing agent having no
flash point according to any one of Claims 1 to 4, which further contains (c) an

antioxidant.

13. The cleaning agent having no flash point or the rinsing agent having no
flash point according to Claim 12, wherein the component (c) contains at least one
compound selected from the group consisting of phenol antioxidants, amine

antioxidants, phosphorus antioxidants and sulfur antioxidants.

14. The cleaning agent having no flash point or the rinsing agent having no
flash point according to Claim 12, wherein the component (c) is a combination of at

least one compound selected from the group consisting of phenol antioxidants and

amine antioxidants, and at least one compound selected from the group consisting

of phosphorus antioxidants and sulfur antioxidants.
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obtained by condensing the generated vapor, and (R) a rinsing tank in which
dip-rinsing is carried out with the condensate from which water has been

removed in the water separation tank.

44, A cleaning apparatus comprising (S) a cleaning tank in which a
material to be cleaned is cleaned with (e) a cleaning agent, (T) a dip-rinsing
tank in which dip-rinsing is carried out with a component (a1) or a rinsing
agent, (U) a heating tank having a heating mechanism for generating vapor of
the component (al) or the rinsing agent, (V) a vapor zone in which
vapor-cleaning is carried out with the vapor generated from the heating tank
(U), and (W) a water separation tank in which water is removed from a

condensate obtained by condensing the generated vapor.
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cleaning is carried out with the vapor generated from the heating tank (F), (H) a
i
water separation tank in which water is removed from the condensate obtained by
condensing the generated vapor, (M) a soil-separating tank in which the cleaning
agent containing soil and the condensate are contacted with each other, thereby
separating the soil dissolved in the cleaning agent, (I) a mechanism for carrying

out in the vapor zone (G) spray-rinsing of the condensate allowed to stay in the

water separation tank (H), (J) a mechanism for circulating the cleaning agent

between the cleaning tank (E) and the heating tank (F), and (N) a
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mechanism for continuously transferring the cleaning agent in the cleaning

tank (E) to the soil-separating tank.
47. A cleaning apparatus having a prerinsing tank.

48. A cleaning apparatus characterized by using a liquid treated in a
soil-separating tank or/and a separation filter as a pre-rinsing agent in a pre-

rinsing tank.

49, A cleaning apparatus characterized in that the cleaning apparatus
according to any one of Claims 41 to 46 is used in combination with the

cleaning apparatus according to any of Claims 47 and 48.

50. A cleaning apparatus comprising (E) a cleaning tank in which a
material to be cleaned is cleaned with (e) a cleaning agent, (F) a heating tank
having a heating mechanism for generating vapor of at least one component or
compound constituting the cleaning agent, (G) a vapor zone in which vapor-

j cleaning is carried out with the vapor generated form the heating tank (F), (H)
a water separation tank in which water is removed from a condensate
obtained by condensing the generated vapor, (M) a soil-separating tank in
which the cleaning agent containing soil and the condensate are contacted
with each other, thereby separating the soil dissolved in the cleaning agent,
(X) a mechanism for separating soil with a separation filter in a liquid treated in
the soil-separating tank, (Y) a mechanism for carrying out in the vapor zone
(G) spray-rinsing of the liquid transferred through the separation filter and the

condensate allowed to stay in the water separation tank (H), {J) a mechanism
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for circulating the cleaning agent between the cleaning tank (E) and the

heating tank (F), and (N) a mechanism for continuously transferring the

cleaning agent in the cleaning tank (E) to the soil-separating tank.

51. A cleaning apparatus comprising (Z) a cleaning tank having a
heating mechanism for heating at least one component constituting (e) a
cleaning agent or/and generating vapor thereof, (AA) a vapor zone in which
vapor-cleaning is carried out with the vapor generated from the cleaning tank,
(AB) a water separation tank in which water is removed from a condensate
obtained by condensing the generated vapor, (AC) a rinsing tank in which
dip-rinsing is carried out with the condensate from which water has been
removed in the water Separation tank (AB), (AD) a soil-separating tank in which
the cleaning agent containing soil and the condensate are contacted with each
other, thereby separating the soil dissolved in the cleaning agent, (AE) a
mechanism for continuously transferring the cleaning agent in the cleaning tank
{Z) to the soil-separating tank, (AF) a mechanism for continuously transferring
the condensate to the soil-separating tank from which condensate water has
been removed in the water Separation tank (AB), (AG) a8 mechanism for
separating, with a separation filter, soil in a liquid treated in the soil-separating
tank, and (AH) a prerinsing tank in which dip-pre—rinsing is carried out with the

liquid transferred through the Separation fiiter,

52, The cleaning method according to any one of Claims 17 to 40,

wherein the cleaning apparatus according to any one of Claims 41 to 51 s

used.




