;$%&'()2§,-./e3ee ( () T, - xLG 6G TG &27 January 2004 -1 TITLE OF THE
| NVENTI CLEANI NG AGENT COVPCSI TI ON AND PRECI SI ON CLEANI NG METHOD 5

Backgr ound Bckdwodmi/ et i e Fetehtoiod he I nvention The present invention
relates to a cleaning agent conposiftion and a precision cleaning nethod in
which a 10 specified IBENt L9 enpl oyed. More particularly, the
present i nvent | ofhd S COGA et sk ifog £4eaflk0o:808ntcopAg! LLaRL!or hand
wi pi ng and a hand wi pi ng cl eani ng net hod. e term nol ogy “hand w pi ng

cl eani ng" usBPIrItEion nrathsa b eaei aigomncl ¢anisgrhatkeodyini phighi & by hand
with 1541 brous. ymatter. i npregnated with _a ¢l eani ng agent conposition.
[]scussy%ns eé%jgﬁéufaﬁégaﬁ§%9?%%$eﬁ? ?%pgﬂy%%tiC%Pgﬁlgﬂﬁﬁggﬁiﬁr Ygeni con
27 January 2004 Peghtod oinwaition NBs @b REL Bhe dNUEEBOSScYAEHhOHS WEEKENG Steps
and al so various jnspection steps corresponding to the workings before

bei ng f or nEtPTRAD: tH& proUeand WhiP&ng handed eieaf ViPpRgsedeehiddgh such
steps, var [jous,gdint - Ou ' o] L RO h,. di_.n must
be carriedr%ut ﬁgki&g“?ﬁ?%ﬁﬁg%%%%$§th%g$§??%§%%é %%égﬁgxélegggﬁghg%egﬁe
materi al , swdimtcltaamaEmuaténysuefjace ebpny$pang verypyshahdt withe
convent | na%ngéecision cl eanin net%gd for optical elenents is conducted in
t he seqlenc O} Ut otRITINA GF Bt tBaBeCLPRRLNAG2EEBAt -~ water ~

I sopropanol cdhf#9itriodfeon as described on pages 193 to 195 of "Precision
Cl eani ng Technol ogy Manual " published by New Technol ogy Devel opnent Center,
Japan. various nodifications have been effected which include replacing the

isopropanoIDyg @ ?L&?W@ e&éfgka eqL conprising freon and, added thereto, a
surfactant-aﬁéiéise—+eﬁiae+ﬁg4?ge—i¥naI freon with vapor cleaning. Wthout
exception, the cemwentéspatt cteamh ngpoethddsl enpheyandcheashngohi-ne
conposed of a nultiplicity of cleaning agents, none of which can be

avoi ded. Further, the above published literature |lists cleaning agents and
cl eani ng nmet hods enpl oyed in various industrial fields, fromwhich it is
apparent that.w de use is made of chlorinoted solvents and specified
freons. 27 January 2004 3 Mechani cal parts have been freed of dirt by

di pping themin a chlorinated sol vent such as trichl oroet hane,

trichl oroet hyl ene or nethylene chloride or a hydrocarbon sol vent such as
ker osene, benzene or xylene and applying thereto ultrasonic and/or
barreling. On the other hand, electrical and electronic parts have been
freed of dirt Wth the use of, mainly, a chlorinated solvent such as
trichloroethane or a freon solvent such as freon 113. However, in recent
years, substitution for the above cl eaning agents has increased in
consideration of the gl obal atnosphere problemand orientation toward
safety. For exanple, Japanese Patent Application Laid-Open Specification
No. 4076/ 1993 proposed a cl eaning nmethod for mechanical parts conprising
renoving dirt with the use of a cl eaning agent conposed nmainly of a

hydr ocar bon having a boiling point of 100 to 350C and finishing with the
use of a conpletely fluorinated conpound having a boiling point of 80 to
200C, which nethod was descri bed as being excellent in cleaning and
finishing performance and permtting short-tine drying. Japanese Patent
Application Laid-Open Specification No. 43893/1993 describes cleaning with
the use of a cleaning agent-conposition conposed nainly of a hydrocarbon
fraction of 150.to 240C in boiling point which'is 27 January. 2004 4
substantially free of naphthal ene and biphenyl. Further, Japanese Patent
Appl i cation Laid-Open Specification No. 210092/1989 describes a precision
cl eaning drying nethod in which an item having passed through a cl eaning




to the workings before being formed into the product.
-10 a precision cleaning nethod conprising inpregnating fibrous matter with
a cl eani ng BBéAe E&FpoitaiRY gis IpanBad pthgoughpsiusing thfpd 0 v by wei ght
of at |east,one al.iphati¢c hydrocarbon with 6 carbon atons containing at
| east 49% byOBSwERGHS FIELRHRaTaR anc kaaningt §o3oxemowisightudi at
| east one Igwe saI %ohcolbwith 1 tp 3 carbon atons containing at |east 85% by
wei ght of ethiyl- af ool FHEFITT S FakB3 ot REBi BCGPMedthpe- | i ke

h teristj i ¥ f f it to.be cl dwth th
ot egnat ed -1 PR o o i on “She BRbaPsAL,06F Bhhe al i phat ¢
dh | f.ih i ti f
saturate ygégﬁghgo@,ﬁlqg)p\r%_egr%ﬁha tgs?]ggnpgg_ggtggf?_&% e [sonposition o

the present invention contai ogen el'enen ing ehe
ozonospher econvihe 1NaAC Yol Sitrd NaleafVed hbtA¥APSLRH pdNd Scattered
into the atnosphere by the use in cleaning operation, thé conposition

cont ai ni ng ehemeddsndis asrehsmad aflf ettie t feqeEnsasplickegaid Arg el early
nonhazardous to the gl obal atnosphere. The conposition of the present

i nventi on cBRpF i W@ terebalsepiclisaniset Lagertd Aydacear bod suptoigrforar bon
atons and the_ |l ower alcohol having 1 to 3 carbon atons exhibits azeotropic
or azeot r opélFPle ck&ionn &5 siesaribae anrpages oy 3" aredi9Sopifc” used herein
nmeans t he pgggertg,such that, a m xture of a plurality of conpounds has a
singl e st abl EXEFpELEN Y&aniny Fachnaknghdianeall pabd isheg dycdimound.
The Dboi ling.poi nt ,of t[)}e azeotropic mxture_is |ower than that of each of
the plurality ¢80 r‘l"d’?a'lc’(ﬂ”’rﬁ_ Oy Ga-9Teol2Bdle niVREGOCMS meddfek- with
respect to . otropi ¢ m._xt ,_.th oymonent _.rati os -are identi cal

bet ween theEggﬁgﬁgpl&l‘aag% %r?&pt ﬁgerqeeic(ﬁﬁcg ‘f}f‘l@é ’a‘Pcl‘ngv§E AGigG Fhe .
equilibriu 14N " { e-like” used herei.n ns t he
property Slr,l%ﬁg %2 le@rlﬁ )?Jtitc}rg% ao?izeggpﬂealgiéfq t%/g%?gcﬁ%gﬁﬁaé'wg?%a?%i ling

poi nt rangeahal | badew bl o ealdid: P! 2 0Lot RECAZEALIORNG 27
January. 2004 -12 conposition at atnospheric pressure & and

exhi bi ts bebBanaQuf rappr @itMivaibt @ leat i © CRIPRYQE. ekReprapOsi tion of
the invention advantageously has a boiling point ranging from5Z to 55.5C
at at nospherhe Sopressiirmalliiledming igeflndd éfpibgnial icQadlling ower than
those of the conponents (aliphatic saturated hydrocarbon having 6 carbon
atoms and | dkBR gPEPRsechaf g mulitd (A icairthprno At obeanaagshewnts) Tabl e 20.
10 Table 20 . , -

Conpone2- 3- MRANRePhaEdiRarén ibso-avatsted/] - ikuhyhehexahel aipooanol pr opanol pe
nt anepent aneb E 68. 3631.,368. 764.678.397.282.4(C) The rel ative eval uation of
dryi ng rat ePBPLigNeEN L ifETaT U dhistE Aan codpagenksnancars isaminte by
conparing baoi lF nﬁ 155%3] nts. .Generally, the |ower_the boiling point, the
greater the™d blo § PHPSCYRrkidy FaFiqdfe Mt Rbahghelesnpdsion on , of the
i nvention hagg.a;dryi rate greater than those of the conponents. 1. 27
January 200%ﬁighv¢¥hq%e§a et “gt t%taﬂﬁ\}jee Aant fignagenP tc &GS T on, the
range of bopli [ t ,at herd.c pres sure is wthin 5C and the
conposi ti onhéiﬁiabigteé%?é%t raglggsp%r‘:lzfz]‘eecﬁ:fr orbe(?-rf? ke properties so that the
conposition change is scarce irrespective of the vaporization or
evaporation. Therefore, the conposition change attributed to uneven
evaporation of cleaning agent conponents during the cleaning operation can
be prevented and uniformcleaning capability can be retained irrespective
of the use for a prolonged period of tinme. Further, the conposition change
can be avoided in the storage vessel during the storage thereof. The

cl eani ng agent conposition preferably conprises 82 to 88% by wei ght of at

| east one aliphatic hydrocarbon with 6 carbon atons containing at | east 56%



qual i ty. Thedaeahtben agehverbnpasht adn Karagangy thiRNzenal oansyAensf

conponents having a boilin %gi nt .of 120C or 7 Januarg$2004 22 hi gher at
760 mHg i§“"|des%9ﬂ‘iéhn‘i%5%r PoHE EZAFIHE O TRATES bENGonpORent s

having a bqilin oint of 170C or .higher at 760 i s less, than 1000 ppm
by wel ght Tl B TR NE AR A FOSESEF SR P 1D TR Gk B P EER:

dryabi |11y pdh 1604 °6E SaPPCLERR RALTRIAPGLOTREPI N0 upiggRaling
fibrous matter wth a cleaning agent conpositi‘on for “hand w pIrng conpri sing
66 to 90% hys vk 01 PEndt sLEASh sORS iHIRIRId thdhdl e & bpRedht Bo® car bon
atons containing at | east 44% by wei ght of 2-nethyl pentane and 10 to 34% by
wei ght of aterdteastclnes!| gpweonalleghol with 1 to 3 carbon atons containing at
| east 85% by wei ght of ethyl alcohol so as to exhibit azeotropic or
azeotrope-li ke ciiewereerri $hi cecaend weainyy swhafidoesiodn afort theto be
cleaned with the inpregnated fibrous matter by hand, the cleaning agent
conposi t i orbrke | ¢tespipfgapgenss baspdaemeasad don ignspderationf athe
evaporation of the cleaning agent conposition fromthe fibrous matter, so
that wi pi nFh8 3PP} carmBEPREFRoPFEPLAM 1A T 77 PRt BBYRTE eani ng

ower to the co ete dryi of, the fibrous matter.. Preferred Enbodi ment
D e v S S THEE S CEBANDL Ry oHAEARAS FARRT DRSS LGP 1 ot oat of

uhi o shoult st ORE caReE Hasa= 198 1N, BP0 B TR RierkE Ceone

of the inv ' 7 n 2 r m xture
consi st ngeig#d %B?T%jéyfé\gi gﬁ%xéﬁ%é%%ﬁmﬁé%ygﬁ%%%ﬁam of .

3net hyl pen : b Lgh 1 ol db'if[.‘.?b the;ahiphatic
sat ur at ed ttﬁ%re%?g?%%nzs{m&t %séelc)gr Tgo%lae?ggsWA éga's/er al co‘ﬁ%‘? ]?n‘ggi?%?g

consi sting of 85hpdeb¥avBoahhadingt Ramilihd Pdinhtvalghtoef tbsgpiperanol and
9. 6% by wei ght of n-propanol was used as the |lower alcohol wth 1 to 3
carbon at orand ThénbyHingawheh mhet wse afd a hodphere By cOhobrihated were
m xed together in varied proportions (lower alcohol m xture conponent
ratio: 0, Ifympgéun@Ohas8iingnd POA%ibng peiigit afh Sbie 29¢°€Cp whércdby obtain
m xture conpositions in an anmount of 200 g each. These conpositions were
subj ect ed tReEha@| wadi desrrabedn ast batimgs mxae llgntesburel eandnghernsbi | i ng

point of initial distillate, .initial, distillate conposition conmponent ratio
(her ei naf t riRE$RIRBIPEELRIMERG R GREN PG I 07T POt PhiBR " THAdT - 27
January 2004 25 conpgnent rati o of mixtyre conpposition present in the
distillati FRRIRFFCAPaERBtE ARR AL arh At Ul SHRH Hi CREFOB 3911 at e
conposition ' ter referred.tgo as "camponent ratiocof |iquid phase")
wer e rreasur%%é]gl%‘&g?ésgﬁggréggsgic\}éar\arﬁlﬁi%a r@‘ Zﬁ"el'h"bseab%Seai ﬁ:‘]'glaéﬁ
distillate ¢ Likon i .di.sti || ?QQP?BFJ i Y he

boi l'i ng poih@ﬁ?é%ﬁﬁagogggﬁlgfg [ Clolﬂ'l g’ a terlr{lﬁgrbs{?rtﬁ%#ggﬁtg?ﬁo%vrj of
disti[Tate edablsod bepyshCL6203c55%, Gl Pfial aveLcsl sahol

m xt. 0. 09. 615. 1209831. 8180. Oconponent ratio ?\% Et% r@%l I q. c:phaseLower

al cohol mtt.0.015. 716. 116. S16. 7100. Oconponent ratio (w.Z) ofvapor phase
Referring to Table 1, the boiling point of the m xture conposition ranged
fromb55.0 to 55.5C when the | ower al cohol mxture (consisting of 85.5% by
wei ght of ethanol, 4.9% by wei ght of isopropanol and 9.6% by wei ght of

n- propanol ) conponent ratio of liquid phase ranged from9.6 to 31. 8% by
wei ght (corresponding to ethanol: 8.5 to 27.2% by wei ght, isopropanol: 0.4
to 1.6% by weight and n-propanol: 0.9.to 3. 1% by wei ght) and when the

hydrocarbon m xture (consisting of 60.1% 27 January, 2004 26 by wei ght of
2- et hyl pent ane, 36. 2% by wei ght of 3net hyl pentane and 3. 7% by wei ght of




CTTT TR 4fVEILsdIvs describes a precision cleaning

27 January g e | 5 nanent ratio,of liquid phase ranged from9.6
to 34.0% by %S%tl The ab%nve Eo!éﬂ?i?‘n'b 'bglaﬂ‘t hay Ingh RASIRAIstEowekr at han
bot h of thechekhii e¥el] e ogcar hon. m xture only, 60.5C, and the
boi | i ng point of ?ﬁje I oé\;ger al coﬁﬁ%x ﬁr gmé"rﬁ YRORE 36 Lifdreshyatxai biting

a conspi cuowsripoilloWng-anm MrdnDWRId NG PhegoARIQ] and demnstrating the

real i zati on of approximtely azeotropic state. A vapor-| ]a'uigcf‘%qui l'ibrium
di agr am ( X- ¥tditdgfamjtheizt,h Jagapecie tﬂhi@ﬂﬁuhﬁﬁqucattfl%nhi‘!{{_%_% ;on m xture
and the | ower al cohol mxture was drawn on the basis of the r Sutts of
Tabl e 9, i n°RAFLALCREiRNaNOs (A48 /Of9 Bbsdessa) beepaceqriaed dhe | over

al cohol m'xr'glg{:_ﬁgéo onilrlt ratio of |iquid phase and the Y-axi's (axis of
ordi nates) represefted ﬁé‘l‘o\?@éfﬂr&%ﬂ(i@ﬁnﬁbﬂﬂadeccgmdmersbm&tdwﬁ vapor
phase, and fhg,azeqLLORICcQMPOsi tion was determ ned. The X-Y diagramis
shown in Fig. 5 AR az 88t Fepc 3o M It ordnasegsrseni nog fhemdtieeX- Y

di agram of Khfd  2wi MR found.to.consist of 16. 6% by wei ght of the
| ower al cohol i xture %%r%%%gng%a%&%f%}gbV"RéPQhFlSFntlﬁé agent,

hydr ocar bonJapaxbyeepaeeReN&RhL rdi ngl ecifically, it was found .
that the azeo]lisarlopi C CONpoSi ?Pgr]il?%;t%og* er%%‘?‘éggﬁﬁwcﬁvgi’-ﬁﬁtn@ﬂ No.

2- met hyl pen2 2429/293% byopesalt a0f 11 e 16, 6% by, wei ght, of et hanol .
Exanple 3 27 Januaryb2082 32 Z‘ool%ag‘?' rﬁ‘g%]gFeﬁgﬁnéféFFnﬁggﬁcﬁs. 9% by

wei ght of et¢mpoisifig82Wbyoweirghbvol,ai; n 0 wei ght, of
n- propanol , S0. 3% by wei ght of 2rr}e’?h;?ll§gﬁ gﬁg%ﬁlé@o@‘% Wei Sﬁg éf o .

3- met hyl peri @hebrnde8gheo by ani ght phk ti-dexshéh i@uj_o,;,€raag[__.§ i)yl ation
flask and distilled at  atnospheric pressure by the use of "a réc |lei_ng

col um haviy¥ g hkoket Bcerrbbat atomsberl cafg 351 prackies Miilnegi Led spacki ng
of SUSB%J{XI_‘-!F' i$ack manuf act ured by Tokyo Special Wre Netting Co., Ltd.).
Thus, a di FQEREBP shaving n be| Bngapiiant atsmobt adesovdhi sadi stil | at
was anal yz he sa as chromat ography as in Exanple | wth the use of
calibrati oﬁ"dac%%l?/eya?\g ggg&?oﬁ%ﬂa{lbnﬁoﬂgﬁgtsofsm@;m by wetghtbageet hanol ,

55. 4% by wei iy 2 | pent ane, . 27. 9% by wei ght of 3-nethyl pentane and
0. 7% by wei ght %’?{%ﬁ%‘;ﬁé aﬁﬁgaébﬁﬁoégleind:n GrrPEabind gl pod fit al ower than

those of thaFeiponents reo ttesting to the formation of an
azeot r opi c@?'orrposi tion. @‘gn% %l%g%%gsﬁ I yfRRAF b ndyirefand | ower

al cohol m xtapmems, id, Bxam e, 0 xed together in varied proportions
(1 ower al cohol mxture%om%%éﬁg\?%t?%}éSg , PSP 30 and 40% by wei ght
in Table 5) to thersdyembtpse-47 c itions in.an,amount of 200 ¢

27 January. 2004 33 each. ?Oéw thei(%%i? ﬁgﬁg,ﬂespa |ar#eeﬁ1st \%}%tp?epar ed by
appl yi ng fichderigened to bred d daa € ass eﬂgcﬂlllog’@e{l%ei {. 0 tand still at
ordinary tenperature and humdity far 24 hr and al so rby cﬂcgpar ng slide glass
pi eces in &PSSLing Kimepn ducinha sebohi 00 30QL f&%u%a%y%é’i@ﬂe‘m by
weight rosin oil in 1,1,1-trichloroethylene as a sol vent, respectively, and
evapor at i n§Che YWY &2 Faran itdre, di ppiede s ade tGled ©% RIRGRS AL WaPi NY

cl eaning of the specinens was perfornmed with the use of "w pi ng paper

(Ri mM pe produced by Jujo Rinberley) inpregnated with the above m xture
conpositions of varied conponent ratios. C eaning perfornmnce was eval uat ed
and the criterion therefor was such that: o: dirt was conpletely renoved by
| ess than 10 hand w pes, d: dirt was renoved by at |east 10 hand w pes, and
x: dirt was not renoved irrespective of at |east 10 hand wi pes. The results
are given in Table 5. Wien the | ower al cohol mixture conponent ratio is
decreased to 10% by weight,; the renmoval of any of finger sebum marking
ink and rosin oil tends to be difficult. Wien the | ower alcohol m xture




ozonosphere surrounding the earth. T
atoms. A |l ower alcohol m xture consisting of 85.1'151‘3% 8§°hlfftf§rrfua°r§/. 2004 3H
wei ght of ‘RWARBFLIalzuse, sheweodhbecfanis opf ppanoveand 194% Q)ﬁd\/\q;i)%:t of
met hanol was psed_as thg | ower al cohol with | to 3 carbon atons. e
hydr ocar boaf'P%#l)X?ﬁFéO&nB fRECEoRer iakdycitatiad xt Leanirgeigi xed ) Jher in
varied pr | op d(Iciwer al cohol m xture conponent ratio: 0, 10, 15, 20,
30 and 100% by werght in Table 8) to thereby obtain m xture conpositions in

an anount of 20% .wlbhese _co sitions were subjected to-sinple
distillation at a?hnﬁé‘ﬁﬁe‘r’%ﬁ%rsgs”ﬁie%ﬂ feleRinqapdi aryéhginitial -

di still at ggexfoinietd L34 949hn hase and conponent ratio of liquid
phase were neasured. The resul tgggrgéugi \%Z"n cfcfftl"ab&ge SiY4EgFarBop p'
(' ~) 62. 054 BRI 1sdSH . &7 8x@LE¥EBReabEORQ JUxd - O, 09. 815, 020. 531 6100
Oconponent ratfo (ve.1) of..liq. phaseLoélréégrrMalfc)soh""()ls %t2B<816. 116. 416. 717
2100 Ocomﬁﬂ@maﬁc%ﬂliby(thle)rqini&aa@n_vgﬁ@s%dﬁlfegfif%&%%rggl e 8, the
boiling point of the m xture conposition ranged from 5%. Ba.5C when the
| ower al cg‘ﬁ‘&l hRsh \demerdntated ngo obe8higHly ctditoddn £ NARY! 14 13. 4% by
wei ght of irsD ropano] and 1.1% by wei ght of methanol )™ conponent ratio of
liquid ph&&s BT eSBReEh 82, Bhebnondiaghirdoimahp e, hgiking 27 .
January 2 I nt | s_conspi cuously | ower than both of the boiling point
of the hygggic%?nbeg"ﬁim Went L t$oPeEitnd st Ise rwidd uamoitie of the | ower
al cohol m 19PN Y, 5C, _thereby exhibiting a conspi cuous boiling point
R st ol

| oweri ng phenonenon an r t RRTT exampdsi, o tefl mapprandsmat el y

azeot r opi gnStlee. ; sIdyauid equi Librjumdiagram (X-Y diagram) with
respect to m xt urdél?l\g?go%% éﬁ%% a?ébjio%e?r?éiﬁr a8t&ddning Ihdgd- al cohol

m xture wagnadiawn ided he Pagis,pf the results of Table 8, in which the
X-axis (axis of abscissa) represented the | ower al cohol m xture conponent

ratio of |iqui thehaseaant e¥rtaxd é@{ .ordi nates) represented the

| ower al cohﬁl m xture corrp%@nt ratc‘lﬁtl 0 é‘\ila%%‘rmgﬁagg, 2,94 ¥ERS azeot ropi ¢
conposi t i 8khaas hdet emmawbatksThe: Xenk i @gs A b $1SH Lo Eigy 2. In . the
azeotropic state, the component ratio of ?%%%li%i %%\gggrgﬁ‘g ?’ﬁ’?“corrponent
rati o of Y8fokSpRasde arfe ongemaivialg \Mi&hﬁ?@ﬁto&mg&niﬁ% FQ@EC} he
intersection of the X-Y diagramand the function Y = epreé‘_ghts an
azeot r opi ¢NEBNPBE ek theedetvakd 1iary aze0§ERPLE1 EPIPASKL | ORpas det er i ned
fromthe XY di.aaéam of Fig. 2, which was found to consi st OP 16. 4B by

wei ght  of “t A&7 FBie AISRTo FoMPRISRE Pa Lodip onk rd eafp83=6Buby wei ght of the
hydr ocar bpp, g re_conponent. Accordingly, specifically, it was found that
the azeot ronﬁ%éé%rrg%?i lpirﬁ’%?em?? thafudity empigos) Aorengsssetd afi-49. 5% by

wei ght of -gsaet hyk t 1a2%.by wej ght of 3-nethyl pentane, 2.9% by

wei ght of nhggane, E?% %&?Eﬁ\?&%gﬁf‘ Sei&Tamnd @lessbygweowar ahd

| sopr opaneka ande 0; 2%y ; Y&L0 of _nethanol,. 100 g of a cl eani ng agent
conposi ti on of fhe abové‘oggeg%ﬁjgp?cn&?r‘?ﬁ@sli tR TR YRS, psepahatd and sinple
distill atiotks heaeof tyagegstfi at._ at.ngspheric pressure. Distillate
and bottons (liquid phase) \ﬁ/%?ggs?%l t-3n Jy"t%’?%ﬁ’e‘deat time intervals,
and the conposition change t hereof was nmeasured. The conmponent ratios were
determ ned by gas chromatography with the use of calibration curve. Gas
chr omat ogr aphy WAs conducted in the sanme manner as in Exanple 1. The
results are given in Tables 9 and 10. Table 9 shows the rel ationship
between distillate sanpling timng and the analytical result of each
conponent ratio along with total |ower alcohol and hydrocarbon conponent
ratios (% by weight). On the other hand, Table 10 shows the rel ationship
between bottoms (liquid phase) sanpling timng and the analytical result.



Sooes BeAlg HALS water-base cleaning agent has a -

Mri v t6 Edf@wBack L, 149 1~ H YALT-MMI W-. 1 Omt 9a0nt U 6
aUN-VONLP14~ ~la O V EE 9%8' e>tdj‘53°5"i -af xiagg wateg,- ldrm:.n

6. ~aCN. - 1NO&HTA | né QONNL,3E ~ba al OVOE ~. "1t IINNN-1
0. 1. HTanN. N\Vap. C Cv ~O nNA%fIiE HE% br%)rﬁ‘ﬂé?\’b iheererreideostion

LnCO. OCNCO, . ghexde anngORaably Nl:lo@s Q
' OV10Whhu~. 1. 1r 1' |r-Ia9Ua oNnf 18¢L I}%‘I m‘%&%&e& andgadw@mC. r. -1 O

CO CO CalomtOtQﬁ1¢hm@nedH La a..r a.w. .a.~ a.-L. ~OUIW
| UUpCa, N~ppvJV\ppV\%l ~r1NId1ICNV\9NNtECW41 ~—~. i a~.i
r( w1 ¢ .cleaning-mevhed. complisidd zémcsln% I\#“#l N]_%

-1Lu ~n 9. HaJapuary, 2004 46 N 11N H <O O R ﬁ94H
ar 17110MOO0T %%%'ainm ageqt. mn@dée@\ﬂmmzytbfflaa JCQ,NO -1,
Oi.., mb6. A ggggﬁ aClTa. t Ct9~1.1. Tf ~anau E ~t ~NNNNM O 1. aT
alvrlri YIN.C C r na m“?n‘i& 'E')}IH &Neommmmyvc

4r 10Cc000~t mly O000Va6' | bpyppm~hnlKlylt, -1, H

. NMMUa~Uh~1pV vo&!;{Nglﬁa. %%5 y23 %Wg Gwafnﬁrﬂﬁﬁelei’aﬂ.té}it

O-W-. ~~a~. ~APp 1AWat foR Lo W.V W p QOv- JN oow Vaw u~
ml~m m~nmm Nln% m I\fdm]? sPiﬁl%"CTélean‘P ﬂ 6/19913 .M. .i.H ~
1J"9 nl1-1' émchulbn%lﬁa -dredh G ( 27 January, 2004 47 N N s7ro
H1 000 -1vi - a0Ca0ad GL( %%“%f%/“f‘w %Wﬂﬁ%(ﬂﬁrﬂ i

.~ INN. - 1N, miLE sm::@-\uj&m@c&;,a,{}%

y aGOO000NP | %}Jooo %%Ln aT G VANW - 1NeCa Leﬂ%‘ﬁs“gaﬁﬁﬁﬁéﬁ fr‘?‘#\llfpwnfv. C oV
W 1f. r- 1QN KEeVp¥Fgbhlems @f ads oGP d)s 0

C. 0CNoo~"~mLdNpOCOON LaH 4. 10CNvpnpe. 1r | vO- BoRar: Q% ¥g§31ﬁr‘¥ be-
mMCMWTV1u1yJEse. of, tilel nommo\tﬂﬁ/kam: l\ﬁdswé{?z_y Y{nglg%gl.eEa ao co
CO cagom-n -0a -~oi oy. Na.Ny ,H~H W p~u
V= p~U Unp B ﬁ°3’©ﬁ5’ ﬂdi £hat ghe €°mplewbby~frucainateu0céh ou%d' y

L. a. 5 LE- L'yl NI-1 N0 ~1.T N~ T FQ.~ 27
January ' 2004 hgy anfiP&SF POWAS mi-ghlPOakyens Uok" ~~Fubltha-Omgp- TL U E

al myt . rON ~U 71 ao.-1,y~bO. -1 .i O-.-1.-m E maCo0000~
| a00000Ct | . EE?%W Er&ﬁ’leﬁl &5, eneounfered -that spe@lalafiaasGresO bbOv

~Nmv1aln6 &heaha C 0. 0000l 4000 O OOON y-.~ a0Co000
nmOFoQoo LOysO C Twioléa% g@oﬁf@ﬁ‘?@yﬁ&ﬁ Sepng vhotle cleahiM7 NI NNNNm
a|a6aC - appdrdius Oifd! %? w~al) UU.~aalHa~-~rl a -I

-l a~-wQumby U'.1N= ﬁQE)t‘ ?Qé! VaRsF %anislvyceimasti be C~. a. H.

WN no CVtikéer‘bNJN:.m;.ElH W@ - - ~WnOo-l. a..V.r ~
ur t .-a..~m.n.~ 4. mo9. E ?gﬁﬁgﬁ? the completely

fluorinated compound to thereby compl;cate the appara-

tus and render the control theresof difficult.

The cleanlnq agent composition described in Japa?




oY asAERRaL peliution, excellent 1n dirt removing

I~ vro \V/ ~~T nt U E ammmaON O a
O OM | cﬂg&ﬂqjﬂy and ava é%'lg &%Vi'éérlgos WEFEROEBOE 12 1 TNOOO

W' OCa~ a mxmwlofdrh%drtﬂ!shcllé@o éfch%%%é%ﬁl%r&o'f %Eéf{m”%“% OCa

ao00 o Ol 4ear~p .. . , ONO, O nO
| COA1f | C-NstahalG 4 1 HeaNY 1y crccﬂzll'orllNQhJBlO s'arfac@. QO vnd Q:f,\é'an%ﬁ'\l TN

4hh"~hyfia ow» c owd ImImloop o ~. . -1 m-L-Iv :
.. N~ | 1end grdedd Hpema eﬁ'husl,aqd-pauvageoelt &hﬁ.sprale&nlnd dgent --r. N (p
C-1 -1..1 rCNNDal NipCIENm..1 a >7.-1. F-1 p-1Ca .~I-.r . N.y a

-1 .r ..cpmpositiqmnyin prpcigion Mlearing in%dlimmuariffi2A04-50 mro .a
ro E | c~M4 Vg‘rrv V2e SJ-Mei-. V-l Omm GUFiJm 10 N L . -1, 0N O L d10lp~~ U N

i,y 0-17"°F *oHEYTIMRICESOHEIY Fegprrii ofvprometdis WisleREas Nin al a.
m), n" ~m ~ dNaOQct o rra a0p001 Lca.io_.cnOppl Go000oaH

~i 0. m&pp ﬁ%ﬁ%ﬁ% 9{%) ¢S5} PS8y 4 e@siblagy 99 (that Y1yl
hyL ocotggNrrJamému i O,V NN aJ NV OO V aJ10 OGJ
1JQNI 4t KR Wy |f61gé"%}"i%eg ]“gan‘:L]F“*’Jt °n1YQLr5 i’-%i“éﬁ?r = -

.-19. -dtshelds~ 4d (HumdrP notl enrel@ LY 0 1 ' .proH.co0

-~ uo..~mpaaol~ V 1/C V ¥ v~ " 2158%¢n2t Bl 43
‘b fM TMWsti:oh@m mr OPi OLU-NOVTOOVNCel N~.L ..) ~ u e omo an avi.' n~0~~~3
a Nai.-).~~~Ho. .-, or a6, TONNVN-TYImA71r LOONNNNi nCLr Tni :
C-Ol ~." . -1l ~NnYThe cle&k@&éﬁﬂﬁ@sﬁh@l@%@%%brnﬁﬁ@%§@W7LW
ANT. TplNNQm m-~unnnnné’' Cy N G wOCnOOONNn r 1Gr 1 0O000C0. LC D~
0. COO0ooOOREniegcribed in Japanese Patent Application La.Ld-Open

a. OCCIII%II)LOOOOOCD\/nﬂOIOTO(lt~ Im.rn~onvint,..~ 1..n.H 1JnmH 7
N ~D~mOnnN Eﬁ%ﬁq’-@aum @I%nidmﬂsraﬁtlm&mmeWrs large Em6GnE€0.E0 CO Cm n
On~nan Onn omn Onn O OL..i ...... I1mMMm-1..).-1 m1l .1.

Ly
mi.Y. w m'Rﬁ‘eEgYu lﬁH I-hel hea\FlM envlJ dFyring be@oauye ot)laggep. J WC 00N Up4.

Hlp a H b H COAHNCanE|mlNCn4NC

IN. . 11%#9?{1%%}“ %P 3% ai‘dicqlafﬂer |1%e3’rﬁ rfaperigption-hea@t.. .nl-1 HV ..nS
N O S . 27 Janu 2004 52 1. A cI eani ng
agent corrpo‘s%ﬁi%% f(l')d'rl.l e eanﬁlnﬁgm(%'ﬁ‘ﬁﬂ sﬁrh‘bc’g'éz?ongé%’ﬁ})’vxéhght of at

| east one i—,b]gmghgctljwy% bon at ns_CO n| ng at | east
44% by WEI%ht of 2-net hyl pgﬂrrjﬂt?l né “an 1%’ qﬁl‘f‘bﬁ V\E?gﬂ ©at | east one

| oner al cobbbamedihiteh0a? GRRDRALAL affﬁcﬁﬁ}k ni L &a t 85% by wei ght of
et hyl al cohol to 't hereby eXhIebI tmazeotro I C !ﬁ% g'glé ro‘ge%
char act er i sengson2préventisearindd ra@ebin GHHRSHEH QP e f Pégb@ﬂg and

the surface of the metal material is rusted but'also

t:_he problem that production of pure water and dry gas

causes cost increase and complicates the cleaning




hydrocarbon solvent as d i i
wi ping according to claim1i , whose Coca - Rht Bt T3P2ReAgK BAE enfet hanol |

i sopropanol Appl heptbdpanbhibdsobess shhan (1% lLght all of the
conposi tion. SJ'QV’ The. cl eani ng agetr?t comos?%/?%\ﬁhgbrlzgﬁgg\ﬁggﬁngtg@cordi ng
to claiml gevenphosevhatk, comt efbmpd d,essud oy 2999 ight. 4.
The cl eani ng _agent conposition for han 27 Jan%ggrry, 2085%8¥®\é§i %@'
accordi ng t oty bP2BiRgnBas bee8 miwkdr disn 4 iven I 04 e o@EDYNEpRReQTPONent s
havi ng a boi Ioi n?c,i_b%)oigt of 120C or higher at 760 nmmHg is |ess thgn 1% by

wei ght and tfie TOTaTAnDaREeoFheoRpsRengs cidyitm cemmihiog pRent of 170C or
hi gher at 76Q fedi, iS¢l t han 1000 ppm by weight. 5. A precision cleaning
nmet hod conpri sing 1 W%Fegﬁlét?ﬂﬁa? r SESMniitdy detriment ebdi nlye agent

conposi ti on @ rﬁg{@ | D co l.sing_66.tq 90% by weight of at |east one
al i phatic hydr ocar bonef{\:}\ﬂﬁg%' cg?{‘)%%'agﬁﬁﬁié iHERPERT | @dRROUDEDY wei ght
of 2-net hyl peniaaireed 10ni® & wej . _of. at |.east one ] ower al cohol
with 1 to 3 carbon apgyns contlg‘?ﬁ%%'atb\ggggt %W%? JrtPAcmegtsal cohol
SO0 as to exkolld dreod roPife OfoRd€OLESPSE! ki haracteristics and wi ping a
surface of an itemto be cl ean%d Wi t%&t fe: %ﬁ%égﬁ'é’tq:eeﬂar%fo{%rnat ter by
hand. MOyFRNSENiTy® Neh B8vhdRAShMfy /) BN Sh 8 MG\ LA ;

W\ TMh<y! 5Mhl | ¢/ Mh) yAMhRN WAND 4I\/h6rl5$/@l'3l\/th4KmW@ %, disadvanta-

y3MWhr\ 3Wvn<\ @ FVGL 28R S MhEubiMing Mady 8IVh Vy GAVhy 3vhy : 4MhwsVh W 4 Vvh\ wsvh A
6MVhI y4Mhpl y4Mhh\ 5Vh\ 3Vhvyz6Vh<yZ5NWha<yD7Vn\ <MhPyy4Mn?ymiVh" y{ 4Vh\ y%dMnhp?y4M
N6\ 34Mh?yb5Mn\ \ pSivh#kh \WARARINGIfRYthod désexribeidc YiRUgaldeaa] cal] cal ca

U c”a] cal c a a Ucra U cral cnral caU] ca] ca] ca] ca] calU ca -

U] c”a] ca] cAgg&%“é&%Pé%ﬁfc'ﬂﬂ 2 i OrenZSpRthfication No. )

' KLIMPN >7?q | UP].caU] calU] caU] caU] cal] cal] ca] cal] cal] ca ’

U] c”ra] ca] cg%]qjgg@;%% ca %ic?gﬁﬁirt{fﬂ%aﬁﬂ t%’afca@}sacpm@onent has

Ul cha] ca] cahga el dGad 79 "L sHt #AAKINSqEXS~$S. (G X(((())) **| wokf a
\WR] ] ca] ca] ca] gléll](éga]_ ca eaadc’r%%%la}]) &S SRy ¢ fEgTYpPEage the working

Ul c”a] c”a] cathesdheald cald gadsaUls cal] cal] cal) calJ ca

U c”a] c"a****h+v%:+$, I, lﬂ . ecla’ jl.c;?nléq@é FSF £ B F7FSEAGt SUCRYRSa] | ca] ca

Ul c*a] ca] capedystyrene, h .

U] c™a] ca] ca] ca] ca]Y(I::a]n(‘:aa] ng] (;Ca]a(Fa]tgla csaﬁocpaej c%f c%TElg?’EQ]"@a]lEEP‘éa]t&] cal ca] ca
] ca] ca 335B%6g6kearl383889%ited.J?[ ?"?@aadPB} DD} xsni d_Xoj c”V] ca]

Ul c”a] ca] ca] ca] ca] ca] cal ca Ul c™a] cal] ca .

U] cMa] cal] cakeaney] of | dad davemltdainca] ca] ca] cal ca

U] c”*a] ca] ca] ca] caDDDDHHI | 1 JJ9L<LELHL| LLLLLLMVMMCM MWWMMINzt 0i ¢] XRoj c”YU] ca] ¢
atJ]U]catJ] ca] ca] cabfic {feaUpéardalpbalea drentsath € ab g abheapeabkcgleall call cal
cal] ca ‘ _

U] c”a] ca] cadjts] %@Y%MMWWE&S’IJ?JIyZ 2 YPYSYZZ\ U] V] <*M*P*b} wr mhc\ V
Qoj c] caU ca U cMa] ca] ca]ca] caU ca] caU ca U c’i\/g,%/caU] ca] caU] ca] cal] cal] ca] ca
Ul c”a] c™a] ca] ca] cal] ca

U] c*a] cal] ca] cal] ca] cabbb) cccd{ffgg9g[ gl gngh! h"h/i\i iciijj7klkkll>}wlg Z
Uhc\ VQoj c] ca] cal] ca _

Ul c”a] ca] c™a] caU] ca] caU] ca] cal] ca] cal] cal] cal] caU] ca] cal] ca] caU] cal] c

U c”a] ca] caU calca]lcalcaUca Ucra> NQ|[Ilooo pVpppp :

ggq*q gqgqqq&r 9rrr-ssst6tottt~ytoje YTc]ca

Ul c”a] ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca]
calca U c”Ma] ca]ca]c”alU ca U c"a

tyyyXwW zzt oi d*XS~yt oj e  YT] ca] c*aU] ca] cal] ca] cal] ca] c*aU] caU] ca] cal] ca] ca] ca
U caU] ca] cfalU ca]ca U c”a U c”a]c”a]lca]calca U c™a]ca]ca

U cra]calej | gruAl RFT*4u} xrnf " [VQ e ]Jca] ca] cal ca U] c”a] ca] c”a] ca] cal] ca




in which use is made of the cleaning agent composition of
aljcaljc aUc aJc aUc aJcalUc ajc aUc aJjc aJcaJc alUjc ajc aUTc arc a 45:;
1 z{~' 1°=CthgkereeRetxSPVEatdde ajc aVic ajc alUc ajc aUc alc aVlc aJc a

A ; alc,alcalc_.alcalc
e ae avlo athisgRRd a8 268 BeapBd
al c a]c apfresaht advem]i@mwﬂ/M]mdﬁ%@&%tﬂuﬁfﬁéé ?Me Us/]falgs/]awhg] a] cv]
: c c’al > af ~yr Uhc”? Vlc aV]c ajc aV]c
Z]U] ccaa]u(\:/]a]cig] %&??&39%5%?@%@& %Eloaéi&?dﬁ?%nq%@ﬂd]‘% enale apeBpetaopc
C By
L B el S O’%%]Sa](h]%q?f ca]agdga]ﬂc%] cal] ca] cal] ca] caU] ca] cal] ca] cal] c

a% 1: Bcd() G Vyt ni c*XShc
he difa

a] caU] d&] c '

In the drawings:

Fig 1 is a graph showing the relationship between lower
alcohol mixture component ratio of liquid phase and lower
alcohol mixture component ratio of vapor phase measured in

15 Example 1;

Fig 2 is a graph showing the relationship between lower
alcohol mixture component ratio of liquid phaée and lower
alcohol mixture component ratio of vapour phase measured in
Example 2;

20 Fig 3 is a graph showing the relationship between lower
alcohol mixture component ratio of liquid phase and lower
alcohol mixture component ratio of vapor phase measured in

Example 6.

Detailed Description of the Invention

25 According to the present invention there is provided a
cleaning agent composition for hand wiping comprising 66 to
90% by weight of at least one aliphatic hydrocarbon with 6
carbon atcoms containing at least 44% by weight of 2-
methylpentane and 10 to 34% by weight of at least one lower

30 alcohol with 1 to 3 carbon atoms containing at least B5% by

weight of ethyl alcohol to thereby exhibit azeotropic or

azeotrope-like characteristics. Moreover, there is provided
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&f()-C!lwéé%ted and uniform cleaning capability can be retained
irrespective of the use for a prolonged period of time.
Further, the composition change can be avoided in the
storage vessel during the storage thereof.
The clean;ng agent composition preferably com-
prises 82 to 88% by weight of at least one aliphatic
hydrocarbon with 6 carbon atoms containing at least 56%
by weight of 2-methylpentane and 12 to 18% by weight of
at least one lowér alcohol with 1 to 3 carbon atoms
containing at least 85% by weight of ethyl alcohol.
This cleaning agent composition exhibits azeottopic
propert}es to thefeby not only have its boiling point
lowered‘as c&mpared with those of the components there-
of but also exhibit a composition change upon distilla-

tion as low as less than about 5% with respect to each

of the lower alcchol component and the aliphatic satu-

rated hydrocarbon component, which attests to stabili-
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& ()-Cr R248238dg™eting the dissolving capability. The SP value is
Strongly influenced by the polarity of the compound .
Chain compounds such as 2-methylpentane, 3-methylpen-
tane and n-hexane as the aliphatic saturated hydrocar-
bon being a component of the cleaniﬁg agent composition'
of the invention have properties very similar to each other
from the viewpoint of polarity because of the molecular
structures. On the other hand, methanol, ethanol,.
isopropanol and n-propanol as the lower alcchol compo-
nent have also properties.very similar to each other
from the viewpoint of polarity. Therefore, the clean-
ing power is influenced by the ratio of the component
of aliphatic Eaturated hydrocarbon as an aggregate of
2—methylpentane, 3-methylpentane‘and n-hexane to the

component of lower alcohol as an aggregate of methanol,

éthanol, isopropanol and n-propanol.

For example,

finger sebum, marking ink, waxes such
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the cleaning &gent composition according to the present

invention during the pProcess or intermediate Step for

pProducing the same. These occasionally remain as

depending

residue on the surface of the cleaned item,
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components with a boiling point of 170°C or higher in
an amount of greater than 1000 ppm would cause residue
to remain on the surface of the cleaned and dried item,.
so that the application to precision cleaning becomes
difficult.

From the viewpoint of inhibiting the inclusion of
impurities, it is preferred that the aliphatic saturat-
ed hydrocarbon be'synthesized directly from a gaseous

hydrocarbon.

There is also provided a precision cleaning method comprising

impregnating fibrous matter with the cleaning

‘agent composition of the present invention adapted to

‘exhibit azeotropic or azeotrope-like characteristics
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fibrous matter, the cleaning agent composition remain-
ing in the fibrous matter has little change of compo-
nent ratios irrespective of the evaporation of the
cleaning agent composition from the fibrous matter, so
that wiping cleaning can be performed while exert;ng

cleaning power which is stable up to the complete

drying of the fibrous matter. Examples of fibrous

matters to be impregnated with the cleaning agent
comp051tlon include c¢loths such @s natural fiber cloth,

synthetlc fiber cloth and nonwoven fabric and papers

such as wiping paper,

Effect of The Invention
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effect on various materials and excellent composition
stability during the cleaning operation and storage.
Further, the cleaning agent composition whose

total content of n-hexane, methanol, isopropancl and

n-propanol is less than 10% by weight based on all of
the composition enables ensuring nonhazardousness to
human.

§till further, the cleaning agent composition
whose water céntent is less than 2000 ppm by weight
enables suppressing staining and improving cleaning

quality.

The cleaning agent composition in which the total

amount of components having a boiling point of 120°C or
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with 1 to 3 carbon atoms containing at least 85% by
weight of etﬁyl alcohol so as to exhibit azeotropic or
azeotrope-like characteristics and wiping a surface of
an item to be cleaned with the impregnated fibrous
matter by hand, the cleaning agent composition has
little change of component ratios irrespective of the
evaporation of the cleaning agent composition from the
fibrous matter, so that wiﬁing cleaning can be per-
formed while main£aining stable cleaning power up to
the complete arying of the fibrous matter.

Preferred Embodiment of The Invention

The present invention will now be described in

greater detail with reference to the following Examples

and Comparative Examples, which should not be construed
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510%°P&! () -méBh§1QURRANE -and BLOMPRS, (&elghélgtf"ﬁ&hé)cané %as used
as the aliphatic saturated hydrocarbon with 6 carben
atoms. A lower alcohol mixture consisting of 85.5% by
weight of ethanol, 4.9% by weight of isopropancl and |
9.6% by weight of n-propanol was used as the lower
alcohol with 1 to 3 carbon atoms. The hydrocarbon
mixture and the lower alcohol mixture were mixed to-
gether in varied proportions (lower alcohel mixture
component ratio: 0, 10, 15, 20, 30 and 100% by weight in
Table 7) to thereby obtain mixture compositions in an
amount of 200 g each. These compositions were subject-
ed to simple distillation at atmospheric pressure, and
the boiling point of initial distillate, initial dis-

tillate composition component ratio (hereinafter re-

ferred to as "component ratio of vapor phase") and
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component ratio (wt.Z) of
liq. phase

Lower alcohol mixt, 0.0 | 15.7 16.1 | 16.5 16.7 |100.0
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Referring to Table 1, the boiling point of the

mixture composition ranged from 55.0 to 55.5°C when the
lower alcohol mixture (consisting of 85.5% by weight of
ethanol 4.9% by weight of isopropanol and 9.6% by
welght of n- propanol) component ratio of l;quld phase
ranged from 3.6 to 31.8% by weight (corresponding to
ethanol: 8.5 to 27.2%.by welght, isopropancl: 0.4 to

:1.6% by weight and n-propanol: 0.9 to 3.1% by weight)

and when the hydrocarbon mixture {consisting of 60.1%
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lowering phenomenon and demonstrating the realization
of approximately azeotropic state. The realization of
boiling point lowering enabled providing the cléaning
agent compé;ition with very excellent dfyability.

A vapor-liquid equilibrium diagram (X-Y diagram)
with respect to mixtures of the hydrocarbon mixturé and
the lower alcohol mixture was drawn on the basis of the
results of Table 1, in which the X-axis (axis of ab-
scissa) represented the lower alcochol mixture component
ratio. of liquid pﬁase and the Y-axis (axis of ordi-
nates) repreéented the lower alcohol mixtute component

ratio of vapor phase, and the azeotropic composition

was determined. The X-Y diagram is shown in Fig. 1.

In the azeotropic state, the component ratio of ligquid

phase and the component ratio of vapor phase are iden-
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isopropanol and 1.6% by weight of n-propancl.

100 g of a cleaning agent composition of the above
aZEOtroplC.é;ﬁpOSLtlon was prepared -and simple distil- i
lation thereof was carried out at atmospheric pressure;
Distillate and bottoms (ligquid phasé) were simultane-
cusly harvested at time intervals,.and the composition
change thereof was measured. The component ratios were
determined by'gas chromatography with the use of cali-
bration curve. Gas chromatography was conducted with
the u;e of gés chromatograph GC—14B manufactured by
Shimadzu Corporation, column DB-1 (inner diameter: 0.53

mm and length: 30 m) manufactured by Hewlett Packard

and detector FID under the conditions such that injec-

tion hole temperature: 210°C, detector temperature:
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ratios (% by weight). The distillate composition
change was in the range of 0.4% by weight only until
the end of the distillation, and the composition change_
of bottoms harvested simultaneously with the distillate
was in the range of 4.7% by weight until the end of the

distillation. Thus, very excellent composition stabil-

ity was confirmed.
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Table 3
before liq. liq. liqg. end of

: distilla-|phase 1 phase 2 phase 3 iq.

““ tion _ |phase
ethanol 13,7 13.7 13.4 13.1 13.4
isopropanol 0.8 0.9 1.0 1.3 1.7
n-propanol 1.6 1.7 2.3 .5 . 5.7
2-methylpentane 50.4 49.5 48.1 45.9 42.3
J-methylpentane 30.4 3lr.2 . 1.8 32.4 32.6
n-hexane 3.1 3.0 3.4 3.8 4.3
lower alechol 16.1 156.3 16.7 17.9 20.8
mixture .
hydrocarbon . 83.9 83.7 83.3 82.1 79.2
mixture
Example 2

A hydrocarbon mixture consisting of 97.3% by

weight of 2-methylpentane and 2.7% by‘weight of n-
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component ratio of vapor phase and component ratio of

liquid phase were measured. The results are given in

Table 4,

Table 4

Zeyie g
b.p. (°C) ' 60.5 | 53.5 | 53.3 | 53.7 [ s4.0 | 78.3
Lower alcohol mixt. 0.0 9.6 15.2 20.6 354.0 |100.0
jcomponent ratio (wt.l) of
lig. phase
Lower alcohol mixt. 0.0 16.4 16.5 16.8 16.4 [100.0
component ratio (wt.Z) of
vapor phase .

Referring to Table 4, the beiling point of the

mixture composition ranged -from 5S3.4 to 54.0°C when the

lower alcohol mixture (consisting of 100% by weight of




T T eSitg PVl Lo

" 100 ' KISE 169 K iting 108€nE) o'
1006 )11 o Dot S0 (v T e gt e Mokt R o
iO%&' 8! 10 Yd’F"ciﬁ%“( L XEUEGo@NQY ~ /60 B/ |3nd Wfl—‘é'bo.ﬂ-i.lul'}gln
op " { % ()--/ K+ BBI" 100& ()--SVOF/1""1
toe 1)+ 1ok () 9 TBletyer lBbtomiyize orom: (2 3 eness.
L00& () /K g%ﬁl%%/%f%% &1%%%§ ”'::‘?B %(0%)1 “9’1(5‘%%(‘3( )—‘:Gl-‘%fﬁmw B-1"
VR -/ K+ -- .
igég 8 -1 1@ 9merdon 109 déméﬁgtﬂ‘Q{?‘n& t{lﬁo ée(aﬁl a_tm nq:/c{f)KLQBW
109%& ()--" 10%& ()--" 10%& ()--" 4 0/ K+ e
100 ()1 1% q9Ly "dzleg%;@? I%ta%?/;{‘:&(&y 3{%%" }ﬁ%-_q
oo\ .'- 10%3(952& (B9 Yagrasr) B2 cH0KE) )ect," Eol i §1} X
iggg;gg::;k+ %f@%géish}iq£§;£;§gné ﬂﬁéﬁiéygi&é%g%&ggépF?/ﬁl"d%g() .
1 " 0 ! " /R --" 109 - - “"
%8(0% 8 I 106%?; v% %&5%53.3 --c}ﬁ_oggézyesulnw&f(rabm%&' '1nl1QHE L) - -!
1098 ()--1"

the X-axls (axis of abscissa) represented the lower
alcohol mixture component ratio of liquid phase and the
Y-axis (axis of ordinates) represented the lower alco-
hol mixture Component ratio of vapor phase, and the
azeotropic composition was determined. The X-Y diagram.
is shown in Fig. 2. An azeotropic composition was

. determined from the X-Y diagram of Fig. 2, which was
found to consist of 16.6% by weight of the lower alco-
hol mixture component and 83.4% by weight of the hydro-
carbon:mixture coﬁponent. Accordingly, specifically,
it was found that the azeotropic composition consisted

of 81.2% by weight of 2-methylpentane, 2.2% by weight

of n-hexane and 16.6% by weight of ethanol.
Example 3
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use of calibration curve and was found to consist of
16.0% by weight of ethanol, 55.4% by weight of 2-
methylpenténe, 27.9% by weigﬁt of 3-methylpentane and
0.7% by weight of n-hexane. This composition had a

boiling point lower than those of the components there-

of, attesting to the formation of an azeotropic compo-
sition.

Example 4

The same. hydrocarbon mixture and lower alcohol

mixture as in Example 1 were mixed together in varied

proportions (lower alcohol mixture component ratioc: 5

’

10, 15, 20, 30 and 40% by weight in Table 5) to there-

by obtain mixture compositions-in an amount of 200 g
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910%& () - A-t&tKosle! €leaning performance was evaluated and the

criterion therefor was such that:

o: dirt was ‘completely removed by less than 10 hand

wipes,

4: dirt was removed by at least 10 hand wipes, and

x: dirt was.not removed irrespective of at least 10
hand wipes.

The results are given in Table 5. When the lower
alcohol mixture component ratio is decreaséd to 10% by
weight . the removél of any of finger sebum, marking ink
and rosin oil tends to be difficult. Wwhen the lower

alcohol mixture component ratio is less than 10% by

weight, it occurs that marking ink and rosin oil cannot

be removed.
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th respect to specimens

having dirt Components adhering thereto, rosin oil and

marking ink specimens were prepared in the same manner -

as described above. Pitch specimen was prepared by

dipping a slide glass in a solution obtained by dis-
solving 40% by weight pitch in 1,1,l-trichloroethylena

as a solvent and evaporating the solvent from the:

dipped slide glass. With respect to epoxy resin, use

was made of a specimen prepared by “forming an about 0.5
mm thick layer of bisphenol @poxXy resin (Epikote pro-

duced by Showa Shell Sekiyu K.K. ) on a slide glass

accordlng to the metal mask printing technique. The

cleanlng performance was evaluated in the same mannexr




ST sT TR e snYENLLON exnibit excellent cleaning capa-

. T
. % 109&' ( - XV&+/ Kt K }e(!
g G U T LA T
?eT 10%& ()2 Azérr:gM&d)ra‘hEgslﬂ {fb&%? 0/&6&/&1,@ £ 0T 109 ()-A-01 T
910%%" ()= A-) MO/ KT glO%fLI. (T) {fboT/&g(l) A-AIT gl0%& ()-A-!T glO%& ()-A-IT
' _ L*+ - /N
e (ar Jet oo O musn b 0 K Tebe 0 er
! -
gLOV& () A TKLK }%A()TAEJT QLN () A TIK JeT
J10& (0-A ] 9100 () A T g10%e T A
& (f-AT glove ()-AT gf0% ()-A T gl S A
Li00e () en ot T aiboi O Rt glond () TAt pibv () SErqtone

910% ()-A-[KIK } R s¥eylpinGRaYEs o) oo % 30 109% ([ A1 T

siove () [0 ) PR dnally sl 1T o0 (e
9100 ()-A | KK ] Brisesmeoe () - UGN £ el I8 TR |
g!' T g10% () - A-/ Kt feenddl GTOV& 3.4 3 'm.z 14:1 wt.T{20 vol.Z|100 we.x|
methanol 0.2 wt.z
isopropancl 0.8 wt.z1 2.2 wt.T
n-propanol 1.6 wt.Z
diethyl ether 80 vol.z
|pitech o] o o o - A x
Dirt rosin oil Q o ) o o
Jclea-
ning |lanolin = o 0 0 o - A A
fity marking ink o e} I} o o
lepoxy resin 0o - A o - A o - A o o)

Example 5

The same hydrocarbon mixture and lower alcohol

mixture as in Example 1 were mixed together in varied
proportions (lower alcohol mixture component ratio: 10,

15, 20, 25, 30, 35, 40 and 50% by weight in Table 7)

to thereby obtain mixture compositioh§; One-minute
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g10%& () - A-XVO+!The results are given in Table 7. Metals and
glasses encountered no problems irrespective of the
lower qlcohol mixture component ratio ranging-from 10
to 50% by weight. When the lower alcohol'mixture'
component ratio ranged from 10 to 40% by weight, the
thermoplastic resins alsb encountered no problems.
However, PMMA having residual stress attributed to
ﬁolding occasionally had cracking caused by hand wiping
at a lower alcohol mixture component ratio of 35% by
welght or hlgher The PMMA had slight cracklng-made by
the dipping test but had no appearance change caused by
hand wiping at a lower alcohol mixture component ratio

of 30% by weight. These showed that the lower alcohol

mixture component ratio is required to be less than 35%
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Example 6

A hydrocarboﬁ mixture consisting of 60.1% by
weight of 2-methylpentane, 36.2% by weight of 3-
methylpentane and 3.7% by weight of n-hexane was used

as the aliphatic saturated hydrocarbon with 6 carbon

atoms. A lower alcohol mixture consisting of 85.5% by
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Table B

b.p. (°C) 62.0 | 54.5 | 54.2 | S4.4 | 54.5 | 78.5
Lower alcohol mixt. 0.0 9.8 | 15.0 { 20.5 | 31.6 |100.0
compenent ratio (wt.l) of

liq. phase

Lower alcohol mixt. ' 0.0 | 16.1 | 16.4 | 16.7 | 17.2 |100d.0
component ratio (wt.l) of

vapor phase

Referring to Table 8, the boiling point of the
mixture composition ranged from 54.2 to 54.5°C when the

lower alcohol mixture (consisting of 85.5% by weight of

ethanol, 13.4% by weight of isopropancl and 1.1% by

weight of methanol) component ratio of liquid phase

ranged from 9.8 to 31.6% by weight. The above boiling
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X-Y diagram and the function Y = X represents an azeo-
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tion was determined from the X-Y diagram of Fig. 2,

which was found to consist of 16.4% by weight of the |
lower alcohol mixture component and 83.6% by weight of

the hydrocarbon mixture component. Accordingly, spe-

bifically, it was found that the azeotropic composition
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