CLEAN NG.AGENT COWVPRI SI NG PLURAL COVPONENTS AND CLEANI NG METHCD USI NG THE
SAME BACKGROUND OF THE INVENTION 5 1. Field of the invention This

i fwention relates to a cleaning agent for renoving foulings such as fats
and oils adhering to nmetal parts, etc. and,fluxes and fingerprints adhering
to electronic parts, etc., and a cl eaning hethod. 10 2. Description of the
Prior Art Fleon solvents or hal ogenous sol vents have been used for

" degreasing and cl eani ng GiEANING AAGENT| CAMBRISHNG R4URALCOMRQNENTS
el ectronic parts, 15 Sﬂﬁg‘f‘ﬂﬂ&ﬁ?ﬁ?pﬂﬁﬁODeUQINGCH'iH%f IgaMpecause they are
of ¢

nonconbustibl e and free anger of 1gnition, and excellent in detergency.
However, in recent years, under concern over the problem of destruction of

the earth envig et um o "ThEePRPERRT bNMBN bodi es, 20 conversion to
aqueous cl eaning agents containing surface active agents or alkalis as nmain

conponent s,5 hyldr odavobhi @f ckBani n¥eA4dANs, al coholic cl eaning agents, or

quasi - aqueous cl eani ng apefd S HpER€HiBnt FE 1bitlesd teta & RIHR VeI g6 Borerar e
di spersed in water 25 using surface active agents is bei nmade. . However
in the case off emet agf vt hBas s¥chgagqfedss %L lR Q9 k8re are

probl ens that ddeat!parteg aeent anbavguixee Aingh fflioayerpididys #dRering
|nsufficientig%(§¥gggsg§¥é gggtg?rgggg’n%%%egtt égiiﬁg method.

10
2. Description of the Prior Art

Fleon solvents or halogenous solvents have
been used for degreasing and cleaning matter to be
cleaned such as metal parts, electronic parts,

15 semiconductor parts, etc., chiefly because they are
noncombustible and free of danger of tignition, and
excellent in detergency. However, in recent years,
under concern over the problem of destruction of the
earth environment and influence on human bodies,

20 conversion to aqueous cleaning agents containing surface
active agents or alkalis as main components,
hydrocarbonic cleaning agents, alcoholic cleaning
agents, or quasi-aqueous cleaning agents wherein the
third petroleum hydrocarbons are dispersed in water

25 wusing surface active agents is being made.

_ However, in the case of cleaning methods using
aqueous cleaning agents, there are problems that the
cleaning agents have too high foamability, are
insufficient in detergency, and corrode matter to be

30 cleaned, and a large amount of waste water muét be
treated, and so on. Both hydrocarbonic cleaning agents
and alcoholic cleaning agents are combhstib1e, have high
inflammability, and have the danger of igni tion.
Further, the quasi-aqueous éieaning agents have .

35 drawbacks that when phase separation takes place), thgxf

have inflammability, nonuniformity arises in detergendy;u



3Q, cleaned, and a |arge ampbunt of waste water nust be treated, and so on.
Bat h hydrocarboni c cl eaning agents and al coholic cleaning agents are
conbusti bl e, have high inflammability, and have the danger of ignition.
Further, the quasi-aqueous cl eaning agents,have 35 drawbacks that when
phase separation takes place, they have i | ammabi | i ty, nonuniformty
arises in detergency, 2 and a | arge anount of waste water nust be
treated, and smdbra Vardemmonngehtwasheavatreg musdl bg deafigdoland
monophenyl ether,, 8 glycol ether solvent and a surface 5 active agent as
mai n conponent’s is proposed in Japanese Lai d-Open Patent Publication No.
51599/ 1993. However, this cleamimg agent dontamnsfngaad alieyensmiglycol

detergency, apfddiHeny® d8¥FePOSSI £1yE4Y bLRAL rS6BIG dnit GWY &l Nsu PPawel atile
conponents, they remain in the matter to be 10 cleaned and have an -

i nfl uence therkive Rgemeras tmai §r seMPORARtBe i SoRTEPAFEDf T HriBERRRPES ar e

i nfluenced by \ef{yldién PyESt BkbY i 850¢bnCRBROGAGD 9 AYHF heiowsv i ssi bl e
concentrations are berng strictly restricted, and the use thereof is not

desirabl e. 15this cleaningpagert daps- opénhpyecs iR Tiant idptapaency .
9498/ 1993 di s¢] s etnérés! ERANLRE PEEEPHT FORPT ithlatd sURIdH ik CEWESI hs ON whi ch

anprlses a C?ﬂRﬁﬂﬂﬂai?P£?§§ﬂ£§9eE s, they remain in the matter to be

10 cleaned and have -an influence thereon. Further, the
growth and reproduction of organisms are influenced by
ethylene glycol alkyl ether compounds, and their
permissible concentrations are being strictly

"restricted, and the use thereof is not desirable.

15 Japanese Laid-Open Patent Publication No.
9498/1993 discloses a cleaning method comprising using a
composi tion which comprises a compound represented by
the following formula

R-0-A -COCH, or
20 R-O-An—R _
wherein R is a hydrogen atom or a Tower alkyl
group, A is an ethoxy or propoxy group, and n
is 1 or 2,
and water. However, specifically, a cleaning method is

25 disclosed wherein as specific compounds to be used,
compounds which dissolve in water at certain
temperatures or more, but do not dissolve in water at
temperatures lower than the certain temperatures, such
as acetates, from propylene glycol monomethyl ether

30 acetate down, and ethylene glycol diethyl ether are
used, and their solubility dependent on temperature is
utilized.

Therefore, there still exists a need for the
provision of a cleaning agent which is rich in

35 detergency on oily matter édhering to matter to be

cleaned, easy to handle because there +is no need of



the following fornmula [err] or 20 [err] wherein Ris a
hydrogen atomor a |lower alkyl group, Ais an ethoxy or propoxy group, and
nis 1 or 2, and water. However, specifically, a cleaning nethod is 25

di scl osed wherein as specific conpounds to_be used, conpounds which

di ssolve in water at certain tenperatures Br nore, but do not dissolve in
wat er at tenperatures |lower than the certain tenperatures, such as

acet at es, fromsirmsyil enendg ycobesbhivedt hpmperadu res ,a@edat fa ddvenr, and

et hyl ene gl yC@aiere_ti*W%f %rlﬂeéc?{ggyé?ﬁ, v@@grwﬁitr solubility dependent on

tenperature is utilize erefor ere Still "éexists a need for the
provi sion of a cleaning agent which is rich in 35 detergency on oily matter

adhering to mguMMaRY ot THEaPPENERSN 10 handl e because there is no need
of 3 using it under Sﬁecified tenperatures, and further, safer froman
S

ecol ogi cal i ewpoi nt . T eFeHE PRRERFrenNhgve vigorous Thes frdbedt
inventors haveg yidilérisdve ! & 84l rPHudehebBgPeNeCly1¥R7d10US I PRYEFEFs 9! YCOl
al kyl ethers’under consideration of using propylene glycol alkyl
ethers having less toxicity and higher safety than
ethylene glycol alkyl ethers. As a result, they found
10 that certain water sparingly soluble propylene glycol
alkyl ethers have high detergency but also have
inflammability, and on the other hand, certain water
easily soluble propylene glycol alkyl ethers do not have
inflammability when mixed with water, but there is a
15 problem in their detergency.

As a result of the above finding, the present
inventors have developed a cleaning agent excellent in
detergency by mixing the above propylene glycol alkyl
ether which has excellent detergency but is water

20 sparingly soluble, the propylene glycol alkyl ether
which does not exhibit enough detergency when used
alone, but is water easily soluble, and water in an
amount enough to lose inflammability. Thus, there is
provided according to this invention a cleaning agent

25 which comprises

‘(A) at least one water easily soluble
propylene glycol alkyl ether represented by the formula

(1)
30 ?Ha ?Ha
R 0—¢CHCH, 035—€CH, CHO}—R? (1)
35
wherein
R1 and R2 are, independently, hydrogen atoms,



under® consi deration of using propyl ene glycol alkyl ethers having |ess
tOXICIty and hi gher safety than ethylene glycol alkyl ethers. As a result,
they found 10 that certain water sparingly soluble propyl ene glycol alkyl
et hers have high detergency but also have inflammbility, and on the other
hand, certain water easily sol uble propyleﬁe gl ycol al kyl ethers do not
have inflammability when m xed with water, but there is a 15 problemin
their detergency. As a mesthwl odraoines abovethvhdigm@upPshe present inventors
have devel oped a cl eani el ,Jenc bove
propyl ene glycol alkyl q?ﬁggfaﬁlgﬁghaiﬁgé gﬁFgﬁ?qagtgrxgﬁ%vqgﬁfg%éﬂgggr 20
sparingly soluble, the ptobyl%nea@#ycol al kyl ether which does not exhibit
enough det ergency when f€e1 pgt |spwggqae%a%ﬂdﬁ:soluble and wat er
in an anount enough to Iose In Thus, there is provided
according to this inventenm &f c'ReafnhﬂgRagéﬁt ag rirc e thefprihass 4 A) at

| east one water easily qﬂg?% el 9PY enngchoI al kyl ether represented by

the formula (1) 30 [err] erelnl err d[err] are, |ndependently,
hydr ogen at ons, when both and are groups other

hydrogen atoms, both these substituents are
methyl groups, and m is 1 and n is O,
-10 (B) at least one water sparingly soluble

propylene glycol alkyl ether represented by the formula

(I1)
’ B
R® 0—¢CHCH, 035—€CH, CHOY— R} | (11)

20 wherein
R3 and R4 are, independently, hydrogen atoms,
CI-4 alkyl groups, ' '
p and q are, independently, O or an integer of
1 to 3, and

25 p+q is 1 to 3, provided that
one of R3 and R4 is a group other than a
hydrogen atom, and
when one of R3 and R‘ is a hydrogen atom, the
other substituent is an alkyl group of C3 or

30 more,

when R® and R' are, independently, methyl or
ethyl groups, p + q is an integer of 2 or
more, and
(C) water, and
35 forms a single phase wherein each component is dissolved
" in the other components.

Further, a method for cleaning matter to be



4 methyl groups or ethyl groups, mand n are, independently, O or an
integer of 1 to 3, and m+ nis 1 to 3, provided that 5 one of
[err] and [err] is a group other than a hydrogen atom and when both [err]
and [err] are groups other than hydrogen atons, both these substituents are
met hyl groups, and mis 1 and nis 0, 10 5 (B) at |east one

wat er sparingly sol uble propyl ene glycol alkyl ether represented by the
formula ( 11) cD®aned, for example, mefalrpi@bes, electronighararts|[err]

and [ort] ar e RIRGTRN VoatUa BICPg" FTRg LG lydlehls £ U0 41790 0

are, |ndependen nt eger

1 to 3, provi @e‘lhqrhm oviei ol r[nethtpdaqdnpens]!m gsdngr dive @tivore tmh¢1am "9
hydrogen at om, . when one of [err] and [err] is.a hydrogen atom the
ot her substituent i's an al kyl group of C3 or 30 nore, when
[err] and [Perr] are, independently, nethyl or :

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is the phase diagram of dipropylene
glycol monome thyl ether-dipropylene glycol monopropyl
ether-water. In the diagram,

10 A is a region where each of the three
components uniformly dissolves 1in the other components,
but the solution has its flash point,

B is a region where each of the three
components uniformly dissolves in the other components,

15 and the solution has no flash point, and

C is a region where each of the three
components does not uniformly dissolve in the other

components.

20 DETAILED DESCRIPTION OF THE INVENTION
As stated above, the cleaning agent provided
by this invention a mixed solution of a water easily
soluble propylene glycol alkyl ether classified in (A),
a water sparingly soluble propylene glycol alkyl ether
25 classified in (B), and water of (C). This cleaning
agent can contain other solvents in common use, so long
as its detergency is badly influenced by them.
The term *“water easily soluble” herein is used
as a concept of using it as a measure that one of the
30 component and water can freely dissolve 1in the.other, at
60C , in any mutual ratios, and to the contrary, the
term “water sparingly soluble”®” is used as a concept of
using it as a measure that one of the component and
water can dissolve in the other, at 60C , only in ratios
35 of the component to water of 50 % by volume or less, but

these terms are not strictly restricted by the



ethyl: groups, p + q is an integer of 2 or nore, and (C) water, and 35 forns
a.si ngl e phase wherein each conponent is dissolved in the other conponents.
Fhrtherz a nmethod for cleaning matter to be 5 cl eaned, for exanple,

nmetal pieces, electronic parts or sem conductor parts or the like, on which
fats and oils adhered, which nethod corrpri%es usi ng the above cl eaning
agent. 5 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is the phase di agram of
d{ﬁropylfne theaE-mgmaﬁbmbﬁ satlheyi i prepy| ehkepefeoe . neddpedpyihe
ether-water. In the di agr L Sad ' r of the
three conponefiPRPIIES: %Ie?rpcﬁs;eg‘otl LY ntrt'?neﬁg)%ﬁgr fég%gﬁe\gﬁg, %gﬁflq{bhe

sol uti on has mentfibasd pe tomp®rients ren¢budetein thehfermefe @Affdkall

conmponent s uni_f.or, i V. | NGO n rand at | ution
has no flash Bgi r?{n,eyac(r%gﬁ%qlns&; ¢ée1%1ﬁt%§erp %‘r?ebgac QOfQBE’ﬁg l%%r ee caogor;)gnts
does not ubi f cram pedimeadiivndch asheconpeneebsponehrded in the latter.

The compound of the formula (I) constituting
the component (A) is monomethyl, monoethyl or dimethyl
ether of propylene glycol (or 1,2-propanediol),

"dipropylene gliycol (or bis(2-hydroxypropyl) ether) or
10 tripropylene glycol, as understood from the definition.
The propy1ené glycol alkyl ether as the component (A)
has an action of enhancing compatibility between the
later-described component (B) and water of (C), although
it is not l1imited by the action mechanism. Such
15 propylene glycol alkyl ethers include propylene glycol
monomethyl ether, dipropylene glycol monome thy1l- e ther,
tripropylene glycol monomethyl ether, propylene glycol
monoethyl ether, dipropylene glycol monoethyl ether, |
propylene glycol dimethyl ether, etc. and mixtures of
20 two or more of them.

" The compound of the formula (II) constituting
the component (B) is water sparingly soluble, compared
with the compounds of the formula (I). Thus, the
compound classified herein, when it is a monoalkyl ether

25 of the above propylene glycol, dipropylene giycol or
tripropylene glycol, needs to be an ether having as its
alkyl group (R3 or R‘) a group selected from the group
consisting of alkyl groups of C3 or more, for example,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl and

3 and R4

formula (II) are independently methyl or ethyl groups,

30 tert.-butyl groups. Further, when R in the
the compound classified herein needs to be a dialkyl
ether of dipropylene glycol or tripropylene glycol,
wherein p + q are 2 or more. Propyl and butyl, herein,

35 mean n-alkyl groups, unless otherwise particularly
defined.



20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON As stated above, the cleaning
agent‘provided by this invention a m xed solution of a water easily sol uble
propyl ene glycol alkyl ether classified in (A, a water sparingly soluble
propyl ene glycol alkyl ether 25 classified in (B), and water of (C). This
cl eani ng agent can contain other solvents {n common use, so long as its
detergency is badly influenced by them The term"water easily sol uble”
herein is used as a concipd rofopssiemeiglysoh abkylr ethieat asndhs the 30

conponent and water can eel ' ve_i er Qo[err]C, in an
nutual rati os,°°é'l'?c?'leo"aii h(feé)co1n r%iépi%eat g?'}i‘w?s\'/\'/gbgr e?ggtrbiﬁglrgd sol ubl'e" i sy
used as a condaptergensy ng1thasgh hbabar aothaimitedobn Hhe @Rpot@ht and

wat er can di ssol ve i.n the r,. rgi oghYy 1N | : he
conmponent to v'\"/a?c\e/"ra'{(;fs'%'o %O%%ﬁv%'l’ﬁééﬁgégl éigfogultaq_we]sgﬁéﬁ g?%pﬁ%%
strictly rdést mimdped eoye tdiky col onaboreopht eshed .sdipsiopnliene ahyeet ore,

al | of the conpounds, EGPreseat eck by by ABAKE o el andrlap iy Pes ERBE | Oned

as conponents 1| e forner, "and a t he conpounds represented
by the above fdrmidry (en9 &1yee! bdimehbydnedhas .cargiony! §n 1 Ub¥E°T n t he

monoet hyl - menaed ) P g EArL b F8ebi e nBoBTvotl B e comonent (A 1
dipropylene glycol dipropyl ether, etc., and mixtures of -
10 2 or more of them.

‘When among these components (A) and components
(B), those preferably used in this invention in view of
detergency on oily matter and drying characteristics.are
exempli fied, there can be mentioned, as the components

15 (A), dipropylene glycol monomethyl ether, propy]ene
glycol monoethyl ether and propylene glycol dimethyl
ether, and there can be mentioned, as the components
(B), preferably propylene glycol monopropyl ether,
dipropylene glycol monopropyl ether and dipropylene

20 glycol dimethyl ether, particularly dipreferably
propylene glycol monopropyl ether.

Water as the component (C) seems to be
combined with the above components (A) and (B) and act
so as to reduce the inflammability of the components (A)

25 and (B).

The combination of propylene glycol monopropyl
ether or dipropylene glycol monopropyl ether,
particularly the latter as the component (B) with the
component (A) and the component (C), i.e., water is

30 preferred from the viewpoint that drying is easy to
carry out, while detergency on oily matter is not
decreased, and the mixture scarcély exhibité
inflammability. In cleaning agents of such combination,
a possibility that there arises a problem on

35 inflammability is extremely low, even if the content of

water at comparativer Tow levels is adopted.



e;her‘of propyl ene glycol (or 1,2-propanediol), dipropylene glycol (or

bi s(2- hydroxypropyl) ether) or 10 tripropylene glycol, as understood from
the definition. The propylene glycol alkyl ether as the conponent (A) has
an action of enhancing conpatibility bet n the | ater-described conponent
(B) and water of (C), although it is notmﬁfnited by the action nechani sm
Such 15 propyl ene gl ycol alkyl ethers include propyl ene glycol nononethyl
et her, di propyl ene gIycmhqnmmxmndnmatmmeamoms|bh%p??@ﬁengﬂicéﬁ)noﬂﬁﬁbthy

et her, propyl LsipBnb (@mﬁ$YJh%t@ﬁpoﬁéﬂo?ﬁbe?§ Ab¥Cql mRceidy|

et her, propyl ne glyco her, etc. and m xtures of 20 two or nore
of them The d@mpolalsd tdnfesteheccmnmratswancmsm ausinglene@hageporhafiei®d) is

water spari N0l chOlodhionds DAL i 44Ty piC: ORREUBERER! chliorivtd o (1),

Thus, the corrpound classi erein, when it is_a npnoal kyI et her 25 of
the above Propycawsegliycdihe mapopythacobigebs af this: dpyeatd °d1y"t?cﬂ

needs to be ag eﬁtahcecfaﬂ?e\a g pswederd & kyb a{waréh%%] o [err] ) a group
sel ected fromthe group conS|st|ng of al kyl groups  of re, for

exanpl e, n-pr spmpatiduigridpyiare.- %ﬁ??ldePQBﬂhP9l°"s§&ebﬁﬂyﬂ d efrh

tert.-butyl gr%%%ned;é””lervsVWﬁélfél’a‘Féh eﬂdt[%b] cn%ahhag‘@rgaﬁa df 1) are
| ndependent |y nethyl or ethyl groups, ouancIaSS|f|ed heg én needs

to be a dial kyihi& Hayvestt i Hrepon éhée‘gl }éo?" B Mo PIreMOTH bl th@her ei n
P + g are 49 Ol pPP e f¥ PW c@Nda Py Yl et RBFEOR, (A), 10 % by volume or

more of (B) and 15 % by volume or more of (C),
respectively based on the whole volume of (A), (B) and
(C), in view of giving stability in use and excel Tent
detergency. Since the cleaning agent of this invention

15 contains at least the above components (A), (B) and (C)
as indispensable components; the respective upper limits
thereof to be contained are under 75 % by volume as to
the component (A), under 70 % by volume as to the
component (B), and under 75 % by volume as to the

20 component (C).

Although it is preferred that the
concentration of the component (B) is as high as
possible in order to obtain higher detergency, too high
concentrations thereof tend to cause phase separation,

25 and therefore, it is further preferred to make the
concentration of the component (B) under 50 % by volume,
make that of the component (A) 25 % by volume or more,
and make that of the component (C) 20 % by volume or
more. ' ,

30 In Fig. 1 is shown the phase diagram of the
three components system composed of dipropylene glycol
monomethyl ether as the component (A), dipropylene
glycol monopropyl ether as the component (B) and water
as the component (C). The region C in Fig. i is a

35 region where each of the.three components does not

uniformly dissolve in the other components, and two



35 nmean n-al kyl groups, unless otherw se particularly defined. 7 The
propyl ene glycol alkyl ether as the conponent (B) is chiefly a conponent
exhi biti-ng detergency, although it is not limted by the action mechani sm
Such propyl ene glycol alkyl ethers include 5 propylene glycol nonopropyl

et her, dipropyl ene glycol nonopropyl et her9, tripropyl ene glycol nonopropyl
et her, dipropyl ene glycol dinethyl ether, tripropylene glycol dineth

et her, didpropplheISGSgIo)fc@In diidt tphass laard an ;R opgoeacPrhpseorrg Fradmad et her,
etc., and m xtures of. 10,2 4 n t CRIN s (A
and conponent g“fB??gtW(j:')'sé\ pa(r?{adf(ragr?{a I%%‘s%gr? ny?ﬁi géfgﬁ\ggﬁt Pg'%e‘ien' Vi ewecgtf (A
det er gency ontdiel \threet somanhents i ssheles einsthesoiperecompoinand® . t here

can be nentioged ,as ; CQﬂHﬂﬁF ,  dj lrengpel i oAnonet hyl
et her, propyl %ﬁ‘g 51 %gt(#qr?onoet yﬁ%t@rrﬁgan'd pl(:gf)?/ﬁgr';é §| ycg%(yc}i met hyl
ether, and5t hwhereah aiehiog iwafednadss ane cespenenrders) ther el@ansing
propyl ene gl yg@en%nwéﬂw'%%w 3 P ARYD £NP L9l Y CAh tRBUYH e abidipr and
di propyl ene 20 gl ycol dinethyl ether, particularly dipreferably propyl ene
gl ycol ~nonopr e@gntst ey anpateamepstHionsnpdnkhe pBP vecERS ivd e and

region B are usable in this invention, cleaning agents
fallin within the region A have inflammability because.

10 they have such compositions that the amount of water is
as small as under 20 % by volume. Therefore, cleaning
agents having the compositions of the region B not
exhibiting inflammability can be preferably used in this
invention. When other components (or compounds) are

15 used as the components (A) and (B), a person skilled 1in
the art will be able to determine the optimum ratio on
the combination of the components (A), (B) and (C), by
preparing such a phase diagram.

The cleaning agent of this invention can be

20 used, in place of known cleaning agents, in various
cleaning steps known per se. Therefore, according to
this invention, there is provided a method for c¢leaning
matter to be cleaned, for example, metal pieces,
electronic parts and semiconductor parts, to which fats

25 and oils adhere, which method comprises using the above
cleaning agent.

This cleaning method can be carried out by
contacting matter to be cleaned with the cleaning agent
of this invention. As this contact method, there can,

30 representatively, be mentioned a méthod of immersing the
matter to be cleaned in the cleaning agent or a method
of showering or spraying the cleaning agent on the
matter to be cleaned. It is effective, at this time, to
combine a means such as ultrasonic cleaning, vibration

35 or stirring.

Usually, the greater part of the oil1 removed



combi-ned wi th the above conmponents (A) and (B) and act so as to reduce the
inflammability of the conponents (A) 25 and (B). The conbination of

propyl ene gl ycol monopropyl ether or dipropylene glycol monopropyl ether,
particularly the latter as the conponent f]ﬁ) wi th the conmponent (A) and the
component (C), i.e., water is 30 preferred™fromthe viewpoint that drying
IS easy to carry out, while detergency on oily matter i s not decreased, and
the mxture sdamseltheidtfies tofbanebopnedydops BPdadisg odyeéntish oth&uch

combi nati on, %‘l%%%\%irp%ld#é'n %,haéna hgéﬁa@?itégsaé B ¢RloaPiy P11 dFaamability
is extremely l'ow, even IT the content of water at conparatively |ow |evels
i s adopted. pr@ciipd tata@hgeiht foomnbhg cheardngoreen t-A) Thefe ofonent

(B) and the cqmEngnt ddd tSadPiy! bEi 56FaFatband rdm (NS WUMGNAGeR 8N
forma single phase wherein each conponent is dissolved in the other

conponent s 5 5 bbecknescting the cuashinas By ept £13rvaties SARAALIORan be

attai ned. Howguess -5t f€ € Ai EAET PIKES | PubRRBRLI Rinlel thective s e Tearidgng on
the kind of each conponent, it is preferred that the cleanin . age t of this
i nventi on com@9ssts 1% mRbyPobl wkedowi &y &hgr oie M ﬂfad'rﬂﬁ%rfé gﬁ/ggl

al kyl ether(ﬁdéfgrgéﬁh96#WrVQ|Uaﬁgoberiod. In the cases of usual
cleaning agents displaying high detergency by dissolving

10 o011, such as hydrocarbonic solvents, halogenous solvents
and propylene glycol alkyl ethers, their detergency on
matter to be cleaned is influenced by the concentrations
of oils dissolving in the cleaning agents, and
therefore, there is a need to separate the cleaning

15 agents and the oils by distillation. However, there is
no need therefor about the cleaning agent of this
invention, and its high detergency can be maintained.

The cleaning agent of this invention can, of
course, be applied to washing vessels for degreasing,

20 and can also be applied to rinsing vessels for rinse
following the washing vessels. Further, if matter to be
cleaned is dried wi th adhesion of the cleaning agent of
this invention, the agent is readily dried without any
bad influence on the matter cleaned. Further, when

25 water is used for the rinse of the matter to be cleaned
after cleaning, it is unnecessary to use a large amount
of rinsing water, which is different from the cases of
aqueous cleaning agents or quasi-aqueous cleaning
agents.

30 Thus, the cleaning agent of this invention is
rich in detergency on oily matter on matter to be
cleaned; is one such that it is easy to separate the
oily matter therefrom because the oily matter washed off
from the matter to be cleaned does not dissolve in the

35 cleaning agent; and has a long liquid 1ife. Further,

since it is possible to make the cleaning agent



nore rof (B) and 15 % by volunme or nore of (C), respectively based on the
whol e vol une of (A), (B) and (C), in view of giving stability in use and
excel | ent detergency. Since the cleaning agent of this invention 15
contains at | east the above conponents ( h (B) and (C) as indispensable
conponents, the respective upper limts t areof to be contained are under
75 % by volunme as to the conmponent (A), under 70 % by volune as to the
conmponent (B)noandndﬁ@mmahée%hx/annummrastgthﬁéTEthﬁﬁpdwéht (0.

Al 'though it ig ol ‘?lrcf'lg\% iy @ ﬁ“aﬁ toRaff blh@seamaty (B) is as
hi gh as possible |n order to o aln hi deterg ency, t.oo high

concent r at i on¥ ittheudofexprdap tn vareef pﬁaﬁéP@EEzir'at"lhdr? Js d‘tﬁ?d{%r'e'i ore, it
i s further preheidnGthd Qppkeatse §HEENET Al PBcalrbblMa cC @MRIfIHg (&entiger
50 % by vol une, nmake that of_ the conponent (A) 25 % by volunme or nore, and
make that & ©He SR §®awing,89e0&Pure or nore. 30 I n

F} gd lis Ishown f he Fha&qnca ?ﬁr\lﬂénfioﬁ hegt ?bé&@cimql‘lQ[ltd(%As)%YﬁiétﬁH cmérpml ed
o] i propyl ene gl ycol nmonomet hyl ether as .the conponen , di propyl ene
gl ycol monopr &Y 1€xampdesys Bk rebpbimhtedsfhgrgtRater as the cgnpg%ent
(Q). The regi gkdmpiedi 0 -tol 14 @n@SC6ﬂgaeatwberexe@¢he§ 1t heo tdr ee

conponent s does TOt unlrornl 'SSOIVEe T n the ot er Qnents and two
P Te yp'lgeces were prepare% gﬂ

10 commercial mashine o0il adhere on aluminum sheets of 50
mm x 80 mm x 1 mm in an amount of about 50 mg/sheet, and
1 L port1ons of cleaning agents of a un1form phase
having the compositions shown in Table 1 were used, for
cleaning. Cleaning was carried out by immersing the

15 test pieces for 2 minutes in the clieaning agents of
cleaning temperatures shown in Table 1, respectively.
After the cleaning, the test pieces were drawn up,
rinsed with running water for 1 minute, and dried at
80C for 20 minutes, and oily matter removal ratios were

20 evaluated on the respective test pieces according to the
weight method.

The above procedure was repeated 100 times,
the floating oils in the cleaning agents were removed,
and oily matter remaining in the cleaning agents was

25 analyzed by the n-hexane method. The second cleaning
was carried out under the same conditions as above using
the resultant cleaning agents.

The resultant oily matter removal ratios are
shown in Table 1.

30 Further, the flaéh points of these cleaning
agents were measured according to JIS K-2265 Test Method
for Measuring Flash Points of Crude Oi1 and Petroleum
Products, and the results are shown in Table 1, too.

The measuring method of JIS K-2265 can be outlined as

35 follows. |

The following procedure is carried out using a



9 phases of an oil phase and an aqueous phase are forned. The region A and
the region B are regi ons where each of the three conponents dissolves in
the ot her conponents, and a single phase is forned. Further, the regions 5
where hat chi ng was nade are regi ons where }zhe cl eani ng agents exhibit high
inflanmmability. Al though cleaning agents of any conpositions in the above
region A and region B are usable in this invention, cleaning agents fallin
within the reditevel angd copentaupalil pehy Prépiudest®ri-hey have such
conpositions that the a t af ARA i a5 1 | i P6o UBRIEST 20clpbyipy @loune.
Therefore, cleaning agen havi ng the conpositions of the region B not
exhibiting inflammability cantbe m&ﬁNQQHﬂEPQn&ﬁP9?Ft?ﬁscFivention. When
other components (or confpYndheditsks f1SAfb afo 4 41Fe CPEPPGANLEA(A) and (B),
a person skilled in the g2 Wl be able to deterrripe_ the.o &i m rati o on
the conbindion of the clgdpondies sERPle B)s irp 4 ?ng i fgesy@tes

phase diagram The cl eaning agantisdg nfiins g\t a96u €260%CE, 2@ndsed, in

pl ace of known cl eani ng agents, in various cleani ng steps, kn e-.s%. -
Therefore, according to this itheRaier (3krthe sr?)g%v? eﬂbgugemgﬁg(fr"\”d'r ‘
cleaning natter to be cl ed Atf @0 €XaWImoreet Bhe ptesesfieamectisoni c parts

and sem conductor parts, ich fats 25 and oils adhe which nethod
conpri ses using the above cl\g%ﬂrﬂgf"dbteﬁ?t y passed “over the §117¢ub 75

10 about 1 second so as to pass at the

center of the oil cup, every time the
reading of the thermometer rises by 2T .
At that time, it is observed by visual
observation if inflammation takes place,
15 and when inflammation takes place, its
- lowest temperature is recorded. _
The meanings of the abbreviations in the table
are as follows. The values in the parentheses are
solubilities in water at 60°C .
20 Component (A)
DPM: Dipropylene glycol monomethyl ether

TPM: Tripropylene glycol monomethyl ether
PE : Propylene glycol monoethyl ether
PDM: Propylene glycol dimethyl ether

25 Component (B)

PP : Propylene glycol monopropyl ether
(28 % by volume)
DPP : Dipropylene glycol monopropyl ether
(10 % by volume)
30 . PB : Propylene glycol monobutyl ether

(6 % by volume)
DPDM: Dipropylene glycol dimethyl ether
(36 % by volume)
TPDM: Tripropylene glycol dimethyl ether
35 (24 % by volume)
DPDE: Dipropylene glycol diethyl ether



Thi s ¢l eani ng nethod can be carried out by contacting matter to be cl eaned
with the cleaning agent of this invention. As this contact nethod, there
can, 30 representatively, be nmentioned a nethod of imersing the matter to
be cleaned in the cl eani ng agent or a ”EtH%F of showering or spraying the
cl eaning agent on the matter to be cl eane is effective, at this tine,
to conbi ne a neans such as ultrasonic cleanin vi bration 35 or stirring.
Usual Iy, the greater part of the oil renoved (5 %0byr¥alvme)matter to be
cl eaned does not dissol ypg n tt‘@,&}§a§q glgeag¢9501aﬁ,gn%macryqt &St Her 2
floating oil or a precipitated oil fromthe cleaning agent. Therefore, the
oil can readily be separated fromthe clean|n§5d§eh¥ 5°BymFPeat|ng t he
washi ngs by an 0'|‘“ﬁte“nﬂ?paraf%PWréPPﬁéﬁhuﬁl9%oﬁhﬁomdﬁhtﬂﬁﬂéiﬁﬁr t he
recovered cleaning agent is not polluted wt he oil, and ngaintains high
detergency ¥ or a long period. In the cases of %S%&PVCY@éHWﬁQ agents

di spl ayi ng h|@QHgyeyémygabﬁwgdlssoIV|ng 10 oil, such as hydrocarbonic
sol vents, hal ogenmous SOt VENTS an Propylene choI aIkyI ethers, their

detergency on matter to Hehicl dablayl eeej af ygehcBANGPherRy 1 trations of
oils dissolving in the cleaning agents, and t(2r®gfpyevotimed is a need to
separate the cl eaning



15 agents and the oils by distillation. However, there is no need therefor
about the cleaning agent of this invention, and its high detergency can be
mai nt ai ned. The cl eaning agent of this invention can, of course, be applied
to washing vessels for degreasing, 20 and Gan al so be applied to rinsing
vessel s for rinse follomnng t he mashlng véssels Further if matter to be

cl eaned i s driedwttradhgsomjofTthe—c qf thi rpvenpttpn, the
agent is readily|dsieB . w}hqut jany bad nf the qat{er|cl gangd.
Furt her, when 25|viteE ¥s| uded|fol the fin nmtter o pe ¢l epned
after cleaning, it:lsmﬁnecesﬁ_ag | 0sp<a A0 | iDgihg “Wwat er
which is differeftdfaomthe |(R3&3| ST | &ylio i[9 aﬁerﬁ % ele
guasi - agueous clvaﬂmng gentls. {30 the ¢l eqani pg pgeht of
this invention i $9iC ddt engempcylonjoi]y oj natteér o pe
cl eaned; is one such thq& it] 1§ eqsy|to|separfatg thHe qily tter thefefrom
because the oily nsat—-te‘g_gvasrdﬁ @131 he BB IR I Se¢Se® (& not
di ssolve in the 3= &ledrthg lagent] ahd has| a |l ong 1ligdid|life. | Fufthpr,
since it is possif@[to ghkd tHe ¢Iehni h%’r %jtnt nor)- i ff | ammpbl £ by
appropriately sellecti|ny &he cgmﬁ) Rl 8| anpBnt Sof SvB¢rS |i8 | Sap Sp&uped
safely w thout -exy® i prgof leqi pheeny  Whilch Ii s Inegded i h
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cl eani ng appar atuses usi ng hydrocarbonic cl eaning agents 5 or alcoholic

cl eaning agents. This invention is specifically described bel ow by
exanples, but not Iimted thereto. Exanples 1 to 14 and Conparative
exanples 1 to 4 Test pieces were prepared maki ng a 10 comerci al mashi ne
oi | adhere on al um num sheets of 50 nmx 80 nmx 1 nmin an amount of about

50 ng/sheet, and 1 L poft IO genrsjof a uniform phase having
t he conpositions shown 15 re -ised, ~flor |cl eani ng. O eani ng was
carried out by inrersinpg9| egt pieceq #qred minutes in the cleaning
agents of cleaning tenp hgwn gl $gbke $.| respectively. After the
cl eaning, the test piecg® upz| Bi n’gedgw’th running water for 1
mnute, and dried at 80| &&|E&or 30 mPuPds> |aRd oily matter renoval
rati os were 20 eval uat epbi-tHb ko Hveltedt gi eces according to the
wei ght nmethod. The abova"aor'cceq,;ﬂre was "gelgeanéed 100 tines, the floating
oils in the cleaning agh@ & |V@rE r¢novael, ©3 oply matter remaining in the
cl eani ng agents was 25 arﬁa‘lg 22’ hy it he nb hdxane get hod. The second cl eani ng
was carried out under the sang gonditi Qs gds¢qhgye using the resultant
cl eaning agents. The repy ®an® | I) mat®eP |r'@nd9al ratios are shown in
Table 1. 30 =g tirer—thg—ftaspr—orntsqof these cl eaning agents
were measured accordi ng| t®J1 S_K- 2265 Test |Metlhod
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for Measuring Flash Points of Crude G| and Petrol eum Products, and the
results are shown in Table 1, too. The neasuring method of JI'S K-2265 can
be outlined as 35 follows. The follow ng procedure is carried out using a

12 O evel and open-cup flash point tester. [err] A sanple is filled into
an oil cup up to the marked |ine (about 8@6c The test flanme nozzle is
ignited. 5 The sanple is heated (heated at the rate of

15[ err] C / mi n Expmr) @$ol® B0d 1} C Comnarimeonchietme ey DR and PBfaabout
5[err]C/mn). [err] At 60[err]C QBe”BBﬁ‘upoB@?utt E(%t) flame is horizontally
passed over the oil cup for. 10 ut 1 second so as to
pass at the center of the oil cup, éWEry1FWn9fth@ﬁ%§mﬂak}tﬁt!he

thernoneter rises by 2[ergd G Abcdbat ofi ER ambli S 10REMVEL G Y .Vé V\t
observation if inf I ammation takes place, 15

i nfl ammat i oh tHke%! §7 LI 49%“F%\/\B§Y‘E‘§nﬁépa9mﬂ@qs§ Yang Q%QPW'Thb“ ntbﬁl ngs

of the abbrevi@di v w tdwi1éapl e phe assmltEO\&ﬁ-e Hifowd| tige the F Nen
par ent heses aHe SO|%PI ities in water at 60[err]C

10 Table 2
Composition (V/V %) | Flash point 0il removal
Example ratio
No. A B c
DPM PB DPP Water (*C) (%)
15 3 20 60 20 not inflamed 98
15 20 60 20 92 -
16 30 40 30 not inflaned 95
20
¥ Cleaning temperature : 50C
25

Although the flash point of PB is 62C, it is

possible, in the three components system of this

30 invention, to greatly raise flash point, but
nevertheless the composition having the low water
content still has inflammability. This means that when
PB having relatively high inflammability is used, there
is a need to increase the amount of water, and on the

35 other hand, in order to ensure compatibility, there is a
need to increase the amount of the component (A), too.
Therefore, when characteristics on inflammability equal
to the system wherein DPP was used are desired, the

Towering of the 0il1 removal ratio is unavoidable.



20 Component (A) DPM  Dipropyl ene glycol nononethyl ether TPM

Tri propyl ene gl ycol nononethyl ether PE : Propyl ene glycol nonoethyl ether
PDM  Propyl ene gl ycol dinethyl ether 25 Conponent (B) PP Propyl ene

gl ycol nonopropyl ether (28 % by vol une) l;l)l?P . Di propyl ene gl ycol

monopr opyl ether (10 % by vol une) 30 PB : Propylene glycol -
nonobutyl ether (6 % by voluqﬁ%eDPDNl Di propyl ene gl ycol dinethyl ether (36
% by vol ume) ErpmPles gy dvitve Jfonmrarusemt apengt RBP.38PB and TPB as

(24 % by volunme) DPDE: . D propyl eng,glyg,g+o,q|éﬁ§hyb et her 13 (5 % by

vol une) DPB : Di propyl ene glycol.nonobutyl ether (% %6b¥_volune) TPB :

Tri propyl ene gl ycol nonobutyl ethefim viéew of compatibility) (2 %

by volune) Qher conmpongympd=iti iV eep Bt Ve cBRPARABAYS 8t &' s50C |,

5 shown in the following Table 3 were prepared. Since DPB

and TPB have only 1ow solubilities in water, there was a

need to make the amount of the component (A) relatively

large, for obtaining a single phase. The o0il removal

test was carried out according to the method described
10 1in the preceding examples. The results are shown

together in Table 3.

Table 3
15
Composition (V/V %) 0il removal
Example ratio
No. c B A
Water DPP DPB TPB DPM (%)
17 20 65 15 99
20
18 20 50 30 93
19 20 40 40 92

25



(2 %Dy vol une) 14 [err] 15 (err] 16 Exanpl es 15 and 16:

Conpari son between DPP and PB as the conponent (B) (in—viewof

i nflammability) The process of Exanples 1 to 14 was rep m N ““EE““ng
agents having the conpositions shown in thﬁ3 fol |l owi ng TEﬂ‘ m |mu; ts
are shown together in Table 2. 10 _ *» ¢ UJables2 *

Conposi tion (\“V % . Flash point G| renoval Exanple

rati o No. het is gaimed igxppm PB DPP Water ([err]C
(%9 15 3. 20 A cleafffhg agént WAl chNiopdd ses 98

(A) at least one water easily soluble
propylene glycol alkyl ether represented by the formula
(1)

o o
R! 0 ~CHCH, 03—¢CH, CHO}»— R’ (1)

wherein
R'
methy1l groups or ethyl groups,

and Rz are, independently, hydrogen atoms,

m and n are, independently, 0 or an integer of
1 to 3, and

m+ n is 1 to 3, provided that

one of R! and Rzlis a group other than a
hydrogen atom, and '

when both R1 and R2 are groups other than
hydrogen atoms, both these substituents are
methy1l groups, and m is 1 and n is O,

(B) at least one water sparingly soluble

propylene glycol alkyl ether represented by the formula

(II)
% T
R} 0~£CHCH, 03——¢CH, CHO}— R" (11)
wherein
R3 and R4 are, independently, hydrogen atoms,

C,.; alkyl groups,

p and q are, independently, 0 or an integer of
1 to 3, and

P+ q is 1 to 3, provided that



15 - 20 60 20 92 - 16 30 40

30 not inflaned 95 20 * C eaning tenperature : ““l&“ﬂugh
the flash point of PBis 62[err]C, it is possible, in mnmwlmﬁ nts
systemof this 30 invention, to greatly r%ise flash poinrt,cbut ™ s *
nevert hel ess the conposition having the | % water content still has
inflamability. This means that swhen PB having relatively high
inflammability is used, aftferaf (K artdy tbsiacosqye eRBedndhdn & water,
and on the 35 other hang,yddbJ8dleftéh, eisyre conpatibility, there is a need
to increase the anount of the conponent (A),4to0. Therefore, when
characteristics on infl &fbie ywhedRialand Rhel gy3t Bdkeges R t9op vihe used

are desired, the |oweringrdr tdifodi{tuSPVRE ARt bPkS $rdwp I or 17
Exanples 17 to 19: Conparison anong DPP, DPB and TPB as the conpdnent (B)

(in view of conpatibilit®)Conpositions exhibiting conpatibility at
50[err] C 5 shown in the Whdd G nghd ot eare Vei RdBpBRAEAGT ySi Mt HIAB ad TPB
have only low solubilities in water, there was a need to naﬁp;§Qﬁ_anDunt of

the conponent (A) rel ati® 1%} groups., p + q is.an integer o
more, and

(C) water, and
forms a single phase wherein each component is dissolved
in the other components.
2. The cleaning agent of claim 1 which comprises
15 % by volume 6r more of the propylene glycol alkyl
ether of (A), 10 % by volume or more of the propylene
glycol a1ky1 ether of (B) and 15 % by volume or more of
water of (C), respectively based on the whole volume of
the components (A), (B) and (C), and forms a single
phase in such a state that each of the components (A),
(B) and (C) is dissolved in the other components.
3. The cleaning agent of claim 1 which comprises
25 % by volume or more of the propylene glycol alkyl
ether of (A), 20 % by volume or more of the propylene
glycol alkyl ether of (B) and 20 % by volume or more of
water of (C), respectively based 6n the whole volume of
the cleaning agent, and forms a single phase in such a
state that each of the components (A), (B) and (C) is
dissolved in the other components.
4. The c1eéning agent of claim 1 wherein the
propylene glycol alkyl ether of (A) is one or more
etﬁers selected from the group consisting of propylene
glycol monomethyl ether, dipropylene glycol monomethyl
ether, tripropylene glycol monomethyl ether, propylene
glycol monoethyl ether, dipropylene glycol monoethyl
ether and propylene glycol dimethyl ether.
5. The cleaning agent of claim 1 wherein the
propylene glycol alkyl ether of (B) is one or more



Iargé for obtaining a single phase. The oil renoval test was carri ed out
according to the nethod described 10 in the preceding 1@“‘Hﬂﬂlmtﬂm"m I'ts
are shown together in Table 3. Table 3 15 C0np05|t|on 5

removal Exanpl e 20 ratio

A Water DPP DPB TPB DPM (9@ 17 20 6

99 20 18 93 19 20 40
40 92 25““9"1% %h?ctgdcfameahps grpup consistineamf rrgr@rgnhenm ch
conprises (A) éﬂyé&ﬁsﬁomﬁﬁr$ﬁ9¢reQﬁ§k|Ydﬁwﬁ&yyﬁdﬂéﬂﬁﬁfﬁﬁg_ err?b??;

et her represent he fornula ( ﬁ [err] wherein
i ndependent | y,® fb%ﬁogéﬁ’%f%ﬂ¥1eﬂﬁtﬁ chﬂowﬁ§qm*QRWﬁMekﬂ%ﬂuxﬁ‘PFOPy1ene

glycol dimethyl ether, tripropylene glycol dimethyl
ether, dipropylene glycol diethyl ether and dipropylene
glycol dipropyl ether.
6. The cleaning agent of claim 1 wherein the
propylene glycol alkyl ether of (A) is selected from the
group consisting of dipropylene glycol monomethyl ether,
propylene glycol monoethyl ether and propylene glycol
dimethyl ether, and the propylene glycol alkyl ether of
(B) is selected from the group consisting of propylene
glycol monopropyl ether, dipropylene glycol monopropyl
ether and dipropylene glycol dimethyl ether.
7. The é]eaning agent of claim 1 wherein the
propylene glycol alkyl ether of (A) is selected from the
group consisting of dipropylene glycol monomethyl ether,
propylene glycol monoethyl ether and propylene glycol
dimethyl ether, and the propylene glycol alkyl ether of
(B) is dipropylene glycol monopropyl ether.
8. A process for cleaning metal pieces,
electronic parts or semiconductor parts to which fat and
oil adhered, which comprises

(a) a step of preparing a cleaning agent which
comprises 15 % by volume or more per the whole volume of
the cleaning agent of (A) at least one water easily
soluble propylene glycol alkyl ether represented by the
formula (I)

P P
R! 0—€CHCH, 03——¢CH, CHO}— R’ (1)

wherein

Ri' 2

aﬁd R* are, independently, hydrogen atoms,



mand n are, independently, O or an integer of 1 to 3, anmd n+nis—t+e-3;
provided that one of [err] and [err] is a group other t .

atom and when both [err] and [err] are groups other thaﬁﬂ'ﬂmmgﬁlﬂmﬂ&ﬂ"
both these substituents are nethyl groups, and mis 1 and+n kS D, s

| east one water sparingly soluble propylegé gl ycol al kyl ether represented
by the formula ( I1) [err] wherein [err] and [err] are, independently,
hydrogen atons, [err] amefthydr @nes,pep andethwl egréompependently, O or an
integer of 1 to 3, and + S to V] h e, rr].and
[err] is a group other P'hgr'lﬂanhf&reo’géﬁwa({)%%'d%ﬁg]%\hgél gﬁeggf 1%9%%5”3 s a
hydrogen atom the othelt $@bs,itamsht is an al kyl group of [err] or nore,
when.[err] and [err] arg, 4 lﬁdqgeqdemlél', m\t’%e@rtﬁﬁw groups, p +qis

an integer of 2 or 1 9
one of R and R
hydrogen atom, and
when both R! and R

hydrogen atoms, both these substituents are

is a group other than a

2 are groups other than

methy1l groups, and m is 1 and n is O,

10 % by volume or more per the whole volume of
the cleaning agent of (B) at least one water sparingly
soluble propylene glycol alkyl ether represented by the
formula (II) '

(|)H3 ch
R’ 0~¢CHCH, 035—€CH, CHO}~ R! (1I)

wherein
Ra
C,_4 alkyl groups,

and R4 are, independently, hydrogen atoms,

p and q are, independently, 0 or an integer of
1 to 3, and
p+qg is 1 to 3, provided that

3

one of R° and R4 is a group other than a

hydrogen atom, and

when one of R3-and R4

is a hydrogen atom, the
other substituent is an alkyl group of C3 or
more,

when R3 and R4 are, independentliy, methyl or
ethyl groups, p + q is an integer of 2 or
more, and

one of R3 and R4

is a group other than a
hydrogen atom, and

15 % by volume or more per the whole volume of



nore; and (C) water, and forms a single phase wherein &ach conmponent is

di ssolved in the other conponents. 2. The cl eanin “ l | 1
whi ch conprises 15 % by volune or nore of the propyl ene Blmﬁlmm wlle“Lr
of (A), 10 % by volune or nore of the pro ¥I ene glycol alkyl¢ ettheM™ of (B)
and 15 % by volunme or nore of water of (CjT respectively based on the whole

vol ume of the conponents (A), (B) and (C), and forns a single phase in such
a state that éaehcwannegcmterqfs (@) ,wgByr anand Cformsdrssangde in the

ot her conpone :ﬁn?ﬂl! ' h I ses
25 % by vol urrgi‘%rserrgrhgrc?fmt he propylene gfyco dg%sﬁil/?ém %n"‘"%'h% (OA; 20 -% by
vol ume or noreo@popea@tsn,omAdene gl ycol alkyl ether of (B) and 20 % by

vol ume or nore of water (%f) Qc)stépesdjﬁcitrﬁrh’é’}% PGSeAe 0FbbVE WAL rv AR Of

t he cl eani ng agent, and forns singl e phase in such a state that each of
t he conponent § eaned( pyp Hﬁd%’b)fai% M soi Verd haredeint ke cdepsiams. 4.

The cleani ng agefk, OforC|s<T’1'ori0e]r1Vi'fgerc?:L s g PROPYhENE18hHFRY ablylt @aher of
(A) is one or nore et hers sel ected fromthe group consisting of propyl ene

gl ycol nonormethyl matiker t@ MeoBleanedd ycol nononethyl ether, tripropyl ene

gl ycol nononephyl et her rhar @it 6l 9iesd e S®NOLt BYh i Rt Beihe FeRhORAeENE
gl ycol nmonoethyl ether and propylene glxcol dlneghyl et her . 5. The

cl eani ng agenPrBf’V(‘,Pélemgﬂy\ﬁr‘Pe"r Ahkyhether of (A) in the cleaning
agent is selected from the group consisting of propylene

glycol monomethyl ether, dipropylene glycol monomethyl
ether, tripropylene glycol monomethyl etheér, propylene
glycol monoethyl ether, dipropylene glycol monoethy]l
ether and propylene gliycol dimethyl ether, and the
propylene glycol alkyl ether of (B) is selected from the
group consist{ng of propylene glycol monopropyl ether,
propylene glycol monobutyl ether, dipropylene glycol
monopropyl ether, tripropylene glycol monopropyl ether,
dipropylene glycol dimethyl ether, tripropylene glycol
dimethyl ether, dipropylene glycol diethyl ether and
dipropylene glycol dipropyl ether.



propyl ene glycol al kyl ether of (B) is one or nore 20 e.hﬁn§s§@k$Q%@§bEEN
fromthe group consisting of propylene glycol nonopropyl e [0 ene

gl ycol nonopropyl ether, tripropyl ene glycol nonopropyl ett
gl ycol dinmethyl ether, tripropylene glycol dinethyl ether, dipropylene

gl ycol diethyl ether and di propyl ene glycol dipropyl ether. 6. The
cl eaning agent of claim1 wherein the propylene glycol alkyl ether of (A
is selected fAbsttaetgpbup heoPsisstliosyrad di propyl ene egcoI nononet hyl

et her, propylene glycol 5 ng$gg%q¥gl% %&‘%H%J¥1 %&qu g Eled thyI

ether, and the propyl ene glycol i Sefect&d® rém the
group conS|stPngpmiepe099V@né gﬂwudleﬁdﬁupnupvwabthée wilt pr epitleeneatgl ycol
monopropyl ethgy agdidi p50B¥'o%f}QeQJeVCgQ'yéjd1”EiJ{‘|¥y1 eé'@ﬁ‘{é ;E atible N€

cl eani ng agent of claifm 1 wherdin the propyl ene” gl yco Peetner of (A
is selected fwokhtwatgroaplyomdi S'tatr‘!g)SofOﬁjlﬁﬂ cﬁpybbneogweobrnﬂnmsat fayl d

et her, propylﬁggegly¢gy gggﬁ@ﬁgyl %ytﬁge LMCQ| di met hyl

ether, and the propyl ene % yco I propyl ene gl ycol
monopr opyl etpePpogl tion ﬁ@d&é§§11ﬁ %n%mnv% umetar peeeeo,f el ectronic

parts or sem goprysy enBaghyclod Windhd Sy PWerét, adheqedy YBhoheS YT i ses

more of dipropylene glycol monopropyl ether, and 15 % by

volume or more of water is uniformly dissolved in the
other two components. This cleaning agent has high
detergency on oily matter, has a characteristic that it
is eésy to separate the oily matter because the oily
matter is not dissolved in the cleaning agent, and is

lTow toxic.
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(a) astep of preparing a cleaning agent which conprises 1 promm=y
more per the whole volune of the cleaning agent of (A) at [|eHsiS SHETWASBEEN
easily sol ubl e propyl ene glycol alkyl ether represented byt he f BERULAGED] )
[err] wherein [err] and [err]- are, independently, hydrogen-ators, 21

met hyl groups or ethyl groups, mand n are, independently, O or an integer
of 1to 3, and m+ nis 1 to 3, provided that one of [err] and [err] is a
group other than a hydrogen atom and when both [err] and [err] are groups
ot her than hydrogen atons, both:.these substituents are nethyl groups, and m
is 1and nis 0, 10 % by voluneior nore per the whol e volume of the '
cl eani ng agent of (B) at |east one water sparingly soluble propylene glycol

al kyl ether represented by the fornula (I11) [err] wherein R3 and R4 are,

i ndependent |y, hydrogen atons,
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Jderr] alkyl groups, p and g are, independently, O or a o 3);
"gnd'% + gis 1to 3, provided that one of [err] and [efr ?EgEﬁgk EﬂnﬁH

than a hydrogen aton1 and when one of 2Berr] and [err] D% ﬁﬁfbn]
the other substituent is an al kyl group of [err] or nol a%, """"""" 4 e

and R are, | ITal m Yy Bl odmShetiteS, P + g 1S an I nteger oT 2
or nore, and-6fe—or—{" i walais ~gFEﬁblLother than a hydrogen atom
and 15 % by & _ = e.vol une of the.cl eani ng agent of
(O water, anPId® ] ] Brein each conponent is dissolved in

the ot her corrponents amclc(é)anan§teeeﬁ>t EBWBrSigithd he mbevergnvbten to be
pr ay1 ng ¢ he TR BERES b | KL Bk PeF £875e Ittt ath £8 wake? StTne o '
cl eani ng proeess mft id Aidn Srowet ene shecphopylkgiie gtiyeol cemgati stBer of (A
in the Cleamd¥%h water only at ratios of S0 % by wolume or less, and

water, for example, the mixture having such a

composi tion that each of 15 % by volume or more of
dipropylene glycol monomethyl ether, 10 % by volume or
more of dipropylene glycol monopropyl ether, and 15 % by
volume or more of water is uniformly dissolved in the
other two.components. This cleaning agent has high
detergency on oily matter, has a characteristic that it
is easy to separate the oily matter because the oily
matter is not dissolved in the cleaning agent, and is

low toxic.

Figure 1



agent is selected fromthe group consisting of propyl ene [jlREFIACEMENTESHISET
et her, dipropyl ene glycol monorfethyl ether, tripropylene fglycol gﬂﬁl

et her, propyl ene glycol nonoethyl ether, dipropylene glyc Hkmwﬂ%giﬁiﬁ?mnugr

- and propyl ene glycol dinethyl ether, and the propyl ene glyse—atH
ofi (B) is selected fromthe group consisting of propylene glycol nonopropyl
et her, propyl ene glycol nonobutyl ether, dipropyl ene glycol nonopropyl
ether, tripropylene glycol nonopropyl ether, dipropylene glycol dinethyl
ether, tripropylene glycol dinethyl ether, dipropylene glycol diethyl ether
and di propyl ene gl ycol dipropyl ether.
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