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BACKGROUND OF THE INVENTION
5 Field of the Invention:

The present invention relates to a detérgent
composition for precision parts or jigs, and more
specifically to a detergent composition exhibiting
excellent ability to remove smears which.have adhered to

10 surfaces of precision parts or jigs, excellent rinsability,

and high safety.

Description of the Background Art:

Smears, comprising mainly organic substances such as
fats and/or oils, machine oils, cutting oils, greases,

15 liquid crystals and/or rosin fluxes, adhered to surfaces of
precision parts or jigs used in assembling or processing
have conventionally been removed with chlorinated solvents
such as trichloroethylene and tetrachloroethylene; flon
solvents such as trichlorotrifluoroethane; water-based

- 20 alkaline detergents having a surfactant and/or a builder
incorpqorated into sodium orthosilicate or caustic soda,
etc. However, chlorinated solvents and flon solvents
introduce major problehs concerning their safety, toxicity,

potentlal for env1rqnmenta1 pollutlon, etc. On the other |
SR

25 hand, when used to wash plaéf: or &‘é‘xﬂ-% °i'}j p‘%ts;, ﬁhe
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have'conventional |y been renmoved with chlorinated sol vents such as
trichl oroethyl ene and tetrachl oroet hyl ene; fluon sol vents such as
trichlorotrifluoroethane; water-based 20 al kal i ne detergents having a
sur f-actant and/or a buil der i ncorporated into sodiumorthosilicate or
caustic soda, etc. However chlorinated solvents and fluon sol vents

i ntroduce maj or problens concerning their2saféety, toxicity, potenti al
for “environmental pollution, etc. On the other 25 hand, when used to
wash plastlc or precision parts, the

- 2- vatadrerydwarb il ddia M alslatgeyent adadversgluf a€fectushichapagts

if they remain on the corresponding surfaces, In recent -years,

gl ycol et hedd (theyareraimion e correspending /purfaaeson Nos. 97792/ 1991
and 227400/ 1991), non- 5 terpeni ¢ hydrocarbons (Japanese Lai d- Open

Pat ent ApplTint Feesnthyeauseanlyienl jethers (iaRaness préFoORENas

such detergents However, the qqycol et hers do not
Patent Application 9779271991 and 227400/19%91), non-

5 . terpenic hydrocarbons (Japanese Laid—-Open Patent
Application No. 243699/1991), etc. have been proposed as
such detergents. However, the glycol ethers do not
effectively clean oil'and fat.smears, while the non-
terpenic hydrocarbons exhibit poor rinsability.

10 There has hence been demand for development of a
detergent composition which exhibits excellent ability to
remove smears adhered on surfaces of precision parts or
jigs, excellenﬁ rinsability, high safety and which is free

of any fear of environmental pollution.

15 SUMMARY OF THE INVENTION
Accordingly, one object of the present invention is to
provide a novel.detergent composition for precision parts
or jigs, exhibiting excellent detergency. |
A further object of the present invention is to
20 provide a novel detergent composition for precision parts
or jigs, exhibiting excellent rinsability.
A further object of the preseﬁt invention is to
provide a novel.detergent composition for precieion parts
or jigs, exhibiting high safety. |

+



effectively clean oil and fat smears, while the non- terpenic

hydr ocar bons exhibit poor rinsability. 10 There has hence been
dermand for devel opnent of a det ergent conposition which exhibits
exceilent ability to renove snears adhered on surfaces of precision
parts or jigs, excellent rinsability, high safety and which is free
of any fear of environnental pollution. =3-15 SUMMVARY OF
THE 1 NVENTI ON Accordingly, one object of the present invention
is to provide a novel detergent conposition for precision parts

or jigs, exhibit |k1§1t§6‘dt¢lr e?h]%!ét‘—e@%eﬁb? present invantipphds &% ect of the
pr esent |nvent|on Is to provi de a novel detergent conpQqsi tion for

preci si on pdmaeyide a Qﬁv?4g%et%ﬁﬁﬁfﬁt?ﬂﬁpﬁﬁéﬁFPan Fi RE&GT SR part
A further object, of tt}?b&eseé i nvept i on% v E:OV' d%& novel
det ergent cStposids ot 5¢% ga?F¥ Sat °5reP L3 i ng high
safety. pollution.
5 These and other objects, which will become apparent
~during the following detailed description of the preferred
embodiments, are provided by the present invention, which
- in one aspect, provides a detergent composition for
precision parts or jigs, comprising the following
10 components (a) through (c):
(a) a hydrocarbon having a 10-18 carbon atoms;

(b) a glycol ether compound represented by the

following general formula (1):
R!'-0- (C_H,,0) ,~R? (1)

15 wherein R! means an alkyl group havj.ng 1-3 carbon atoms or
an alkenyl group having 2 or 3 carbon atoms, R’ denotes a
hydrogen atom, an alkyl group having 1-3 carbon atoms or an
alkenyl group haviﬁg 2 or 3 carbon atoms, n is a number of
from 2 to 4 and m is a number of from 1 to 4, with the

20 proviso that radicals CH,0 may be different from each other
if m i; a number of from 2 to 4; and

(c) a glycol ether compound represented by the -

following general formula (2):



L
3 -

- 3- A further object of the present invention is to provi de
a novel detergent conposition for precision parts . or jigs, whichis
free of any fear of environnental pollution. 5 These and ot her
obj eéts, which will becone apparent during the foll.owi ng detailed
description of the preferred enbodi nents, are provided by the present

I nvention, which I n one aspect, prowtdres a detergent conposition for
precision parts or jigs, conprising the following 10 conponents (a)

t hrough (c): (a) a hydrgcarbon havi ng, a 10-18 carbon at ons;

(b) a glycol ether conpound reprBst@mn €&ithyOl fol | owi ng general(2)
formula (1): [err] - 15 wherein R err] neans an
al kyl group having 1-3 carbon atons or an al kenyl group having 2 or 3

carbon atone,, Hefl]l#A¢N0es & alkyl or alkenyl group having 4-8 carbon

atoms, R' denotes a hydrogen atom or an alkyl or alkenyl
group having 4-8 carboh atoms, n’ is a number of from 2 to
5 4 and m’ is a number of from 1 to 4, with the proviso that
radicéls C,H,,0 may be different from each other if m’ is a
number of from 2 to 4,
wherein components (a), (b) and (c) are present in
amounts providing a weight ratio of component (a) to the
10 sum of components (b) and (c), (a)/[(b)+(c)], of from 5/95
to 95/5, and components (b) and (c) are present in a weight
ratio of component (b).to conponent (c), (b)/(c), of from
5/95 to 95/5. |
In another aspect, the present invention also provides
15 a detergent composition for precision parts or jigs, which
comprises components (a), (b) and (c) above, and further
comprises components (d) and (e):
(d) a nonionic surfactant having-an average
hydrophile-lipophile_balance ("HLB") of 4-18; and
20 (e) water, '
- wherein components (a), (b) and (c) are present in the
amounts described above.
'The detergent compositions for precision parts or jigs
according to the present invention are excellent in

25 removing smears such as fats and oils, machine oils,



H&drégen atom an al kyl group having 1-3 carbon atons or an al kenyl

group having 2 or 3 carbon atons, n is a nunber of from2 to 4 and m
is a nunber of froml to 4, with the 20 proviso that radicals [err] may be
di fferent from each ot her if mis a nunber of from2 to 4; and

(c) a glycol ether conpound represented by the fol |l ow ng gener al
formula (2): . -5- - 4- [err]

wherein Rl err] means an al kyl or al kenyl group having 4-8 carbon

atonms, R err] denotes a hydrogen atom or_an al kyl or al keny| gr oup
havi ng 4-8 EXthdRTIadis, |9rq%§%§ﬂuﬁﬁﬂﬂlqﬁCFYQﬁEEFtoﬁ“d5r°%15n§1H¥er a
nunmber of from1l to 4, with the proviso that radicals [e may be

di fferent fMOFEOYER roitfhis H‘%eﬁﬁntrpsd%‘r:ergem‘nlﬁﬂ}@°%¥t¥?%§r {‘&J?h ih

wherein CO”%O %Q&sggg’fégg é¥1aﬁfnfegfa$¥E§§$Eré£hental pollution.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

5 ‘The hydrocarbon of component (a) useful in the
practice of the present invention may be any hydrocarbon
having 10-18 carbon atoms, including alkanes, alkenes,
alkynes, alkadienes, alkadiynes, alkatrienes, cycloalkanes,
cycloalkenes-and aromatic hydrocarbons. Further, non-

10 cyclic hydrocarbons may be linear or branched, and cyclic
hydrocarbons may éontain one or more alkyl, alkenyl or
alkynyl groups. Examples thereof include linear or
branched, saturated or unsaturated alkanes and alkenes,
such as decane, dodecane, tetradecane, hexadecane,

15 octadecane, decene, dodecene, tetradecene, hexadecene and
octadecene; alkylbenzenes such as nonylbenzene and
dodecylbenzene; naphthalene compounds such as
methylnaphthalene and dimethylnaphthalene; alicyclic
hydrocarbons such as cyclodecane and cyclododecene; etc.

20 Of these, linear or branéhed, saturated or unsaturated
hydrocafbons having 12-18 carbon atoms are preferred, with
olefinic compounds being particularly preferred from the
viewpoint of cleanability and handling properties. These

hydrocarbons may preferably be incorporated in a propbrtion



anount s provi ding a weight ratio of conponent (a) to the 10 sum of
conmponents (b) and (c), (a)/[(b)+(c)], of from 5/95 to 95/5, -and
conponents (b) and (c) are present in a weight rati o of conponent (b)
to conponent (c), (b)/(c), of from 5/95 to 95/5. I n anot her
aspect, the present invention also provides 15 a detergent conposition
for precision parts or jigs, which c&mpri ses conponents (a), (b) and
(c) ‘above, and further conpri ses conponents (d) and (e): (d)

i oni f h hi |l e-| hi | e bal ance
sy of PhEGE Bp w et B&r&ERarer 1h42R ennmeghgn &) ). (1)
and (c) are

det er gent cﬁ%e%f‘?‘%]oﬁrii ?ﬁr%§%1§§fo 9%‘5?8 % Fﬁaswgo\ie EEE‘E’P&%% the
pr esent |nvenu<mbgge ﬁ%&gilé%ﬁer coggoungnn¥|ng 8%25% §g5h %§éfats and

oil's, machi ne oi
compound represented by the general formula (1). In the

5 'general formula (1), R! is preferably an alkyl group having
1-3 carboh atoms, R? is preferably a hydrogen atom or an
alkyl group having 1-3 carbon atoms, and n is preferably 2
or 3. -Preferred examples of the glycol ether compound (1)
include ethylene glycol monomethyl ether, ethylene glycol

10 monoethyl ether, diethylene glycol monomethyl ether,
diethylene glycol monopropyl ether, diethylene glycol
dimethyl ether, diethylene glycol diethyl ether, diethylene
glycol dipropyl ether, diethylene glycol methyl propyl
ether, tri- or tetraethylene glycol ethers corresponding to

15 these cbmpounds, and di-, tri—lor tetrapropylene glycol
ethers corresponding to these compounds. Of these,
diethylene glycol dimethyl ether, diethylene glycol diethyl
ether, triethylene glycol dimethyl ether, triethylene
glycol diethyl ether, tetréethylene glycol dimethyl ether

20 and tetraethylene glycol diethyl ether are particularly
preferredr

The glycol ether compound of component (c) is a
compouﬁd represented by the general formula (2). 1In the
general formula (2), R} is preferably an aikyl group having

25 4-6 carbon atoms, R' is preferably a hydrogen atom or anl

alkyl group having 4-6 carbon atoms, and n is preferably 2



- cutting oils, greases, liquid crystals, and rosin fluxes.

Mor eover, the present detergent conpositions are high in safety and
free of any fear of environmental pollution. DETAI LED
DESGRI PTI ON OF THE PREFERRED EMBODI MENTS 5 The hydrocar bon of
conponent (a) useful in the practice of the present invention may be
any hydrocarbon havi ng 10- 18 carbon’atons, including al kanes,

al kenes, al kynes, al kadi enes, al kadi ynes, al katrienes, cycl oal kanes,

Py ocar bonSE iy bECPERERES PABIRIGRSt HF iqE Sehet’ oot (1)

g Egﬁ E%)E eiﬁgFﬁéé@?—ﬁf?kfﬁ'::e;gﬁn%laﬁ“:cj%‘e"&“té’a’ig{a B %@}ﬁgﬁ%ﬁ% canes

gfiiﬁggﬁggh;gggﬁX$,eggggdeﬁeé%?gﬁfg%%ggﬁggﬁhexaég%%ﬁgﬁgndt | ’ ﬁfh:ﬁgﬁene;
g ag ed@ a&%cﬁ s %) ; tfﬁgl ether @P@éﬁ/*m%c@ﬁp e

conpOunds suc thyl'n ene and di nethyl naphthal ene;
a||CyC|BC monobutyl pentyl ether, diethylene glycol monchexyl ether,

diethylene glycol dihexyl ether, diethylene glycol

butylhexyl ether, diethylene glycol ethylhexyl ether, tri-

or tetraethylene glycol ethers corresponding to these

compounds, and di-, tri- or tetrapropylene glycol ethers
10 corresponding to these compounds.

The glycol ether compound represented by the general
formula (1) or.(2) can be obtained, for example, by
reacting an alkylene oxide (ethylene oxide, propylene oxide
or butylene oxide) having 2-4 carbon atoms with an alcohél

15 having 1-8 carbon atoms undef heat in the presence of a
basic catalyst, such as caustic soda, potassium hydroxide,’
or an alkali metal alkoxide salt (e.g., sodium methoxide,
sodium ethoxide, sodium isopropoxide, potassium t-butoxide,
etc.), caustic soda being preferred. In the reaction of

20 the alkylene oxide with the alcohol, a random addition
reaction may be conducted, in which two or more kinds of
alkylene oxides are mi#ed and then reacted with the
alcohol. Alternatively, a block addition reaction in which
different alkylene oxides are added in sequence may be

25 conducted. In addition, when the terminal hydroxyl group

of the thus-obtained alkylene oxide adduct is alkylated



hydr ocar bon

s such as cycl odecane and cycl ododecene; etc. 20 O these,

| i near or branched, saturated or unsaturated hydr ocar bons havi ng
12-18 carbon atons are preferred, with ol ef i ni ¢ conmpounds bei ng
particularly preferred fromthe vi ewpoi nt of cleanability and
handl i ng properties. These hydr ocar bons may preferably be

i ncorporated in a proportion -8- - 6-
of 5-80 % by weight (hereinafter indicated nerely by %, particularly

preferably
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al kyl group
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corresponding dialkyl ether can be obtained.

di et hyl ene é%yé&@% ylﬁﬁeté;%’el}wyé% Y e éﬁyfn&pgﬁﬁyl, gther,

With respect to the glycol ether compounds obtained in.
the above~described manner, m in the general formula (1)
and m’/ in the general formula (2) each stand for a number
of 1-4. Any numbers exceeaing 4 are nof preferable because
the viscosity of the resulting composition increases, and
the amount of the composition remaining after cleaning
(e.g., before or during the rinse phase) increases. In the
general formula (2), R® and R* mean individually an alkyl or
alkenyl group having 4-8 carbon atoms. If the number of
carbon atoms exceeds 8, the viscosity of the resulting
composition increases, and its detergency and riﬁsability
deteriorate.

Components (b) and (c) may be present in a combined
proportion of 5-95%, preferably 10-70%, of the whole
composition. The present detergent compositions are
required to have a weight ratio of component'(b).to
component (c) (represented by the formula "(b)/(c)") of
from 5[95 to 95/5, preferably from.10/90 to 90/10, and a
weight ratio of component (a) to the sum of components (b)
and (c) (represented by the formula "(a)/[(b)+(c)]") of
froﬁ 5/95 to 95/5, preferably from 25/75 to 75/25. Any

weight ratios outside these ranges result in a detergent



dfetﬁylene gl ycol nonopropyl ether, diethylene glycol di mret hyl ether,

di et hyl ene gl ycol diethyl ether, diethylene gl ycol di propyl ether,
di et hyl ene gl ycol nethyl propyl ether, tri- or tetraethylene glycol
ethers corresponding to 15 t hese conpounds, and di-, tri- or

t et rapropyl ene gl ycol et hers corresponding to these conpounds. O

t hese, di et hyl ene gl ycol dinethyl ®%her, diethylene glycol diethyl
ether, triethylene glycol dlnethyl et her, triethylene gl ycol di et hyl

ether, tetraethylene glycol, dinethyl ether 20 and tetraethylene glycol
di ethyl et hePmppeifden davingy insuffigiemt; cleanability andhe gl ycol et her
conpound of ¢onponent (c) Is a conpound represented by the géneral
formul a (2)r1PﬁaPHé ity general formula (2), R3 is preferably an alkyl

group having 25 carbon atons, errl.is preferabl drogen atom
or an al ky F0G: B85 RERNE, SPIBOsIRan AGSRELLTE P 1S LEFETy

-7 aspect of the present invention displays an excellent

5 ability to dissolve organiq smears. However, its
solubility in water decreases as the amount of component
(a) in the composition increases. There is hence a
potential problem that a failure in rinsing with water may
occur. Since the present detergent composition has low

10 solubility in water, its stability as a product may
decrease in the presence of water. 1In such a case, it is

- necessary only to add a nonionic surfactant having an

average HLB of 4-18 to the detergent composition. The
addition of such a surfactant can improve the stability of

15 - the present detergent composition in the presence of water,
and thus; provides the detergent composition according to
the secohd aspect of the present invention.

The term "HLB", for polyalkylene oxide surfactants,

means the weight_percentage of alkylene oxide in the

20 polyalkylene oxide-based molecule diﬁided by 5. On the
other hand; for non-polyalkylene oxide surfactants, "having
an HLB of 4-18" means having an equivalent ability to
emulsify a particular mixture of oil and water as a
polyalkylene oxide surfactant having an HLB of 4-18.

25 Preferred nonionic surfactants for use as cdmponent

(d) include polyoxyalkylenes and ethers and esters thereof,



or 3f‘Preferred exanpl es of the glycol ether conpound (2) I ncl ude

et hyl ene gl ycol nonobutyl ether, ethylene glycol di butyl. et her,

di et hyl ene gl ycol nonopentyl ether, di et hyl ene gl ycol dipentyl ether,
di ethyl ene glycol 5 nonobutyl pentyl ether, diethylene glycol nonohexyl
et her, di et hyl ene gl ycol di hexyl ether, diethylene glycol

butyl hexyl ether, diethylene glycol ethyll®exyl ether, tri- or
tetraet hyl ene glycol ethers corresponding to these conpounds, and di -,

tri- or tetrapropylene glycaol ethers 10 corresponding to these conpounds.
The gl ycol 8uRlr aSoRpayesYadkydena alkyl et efsheRElYoXyalkylene alkylo,
(2) can be obtained, for exanple, reactinqban al kyl ene oxi de

(et hyl ene oRPSEPlpPGH$F§neH&%ﬂﬁ§yé¥ﬁquﬂetiﬁ%ﬁkﬂﬁ? 5 RGLIhBFHGES: 4 carbon
ot esence. of PRIYORYALiyaepe. 3LAIS phenh e o ot Krtie DEEl 488 um
Ty 0 06 a8 AR el KGRl fpfle RO ABLAEL 0% O
R g SRR R Sy W0t i clenyfndp o K1 ene o o
polyoxypropylenes, polyoxybutylenes, polyoxyethylene-
polyoxypropylene copolymers, and the like. The term
"polyoxyalkylene" as used herein means a polymer of
ethylene oxide, propylene oxide and/or butylene oxide. The

10 term "fatty acid" as used herein means a carboxylic acid of
from 8 to 24 carbon atoms, which may be saturated or
unsaturated. Of the preferred nonionic surfactants above,
polyoxyalkylene oleyl ethers provide the most effective
results. | |

15 ' The nonionic surfactant is preferably incorporated in
a proportion of 0.5-35%, particularly 3-30%, of the whole
composition. Proportions exceeding 35% are not preferable
because the viscosity of the resulting composition
increases.

20 The detergent composition according to the second
aspect of the present invention may contain water in a
suitable amount, from the viewpoints of safety and
workab{lity. Water is preferably incorporated in a
proportion of 5-30% into the detergent composition.

25 In the present detergent compositions, other additives

such as surfactants, antifoaming agents such as silicone,



react’ion may be conducted, in which two or nore kinds of al kyl ene
oxi des are m xed and then reacted with the al cohol . Alternatively, a
bl ock addition reaction in which di fferent al kyl ene oxi des are added
in sequence may be 25 conducted. In addition; when the termnal

hydr oxyl group of the thus-obtained al kyl ene oxi de adduct is

al kyl at ed w th an appropilat e al kyl halide, alkyl

“areresul fonate or the like (e.g., an alkyl chloride, alkyl brom de,

al kyl i odi de, alkg benzenesul fonate or al kyl p-tol uenesul fonate

havi ng f r on?Ming-goE P 6ﬁ°&t‘§ﬁel ﬁnttﬁé’xé@éﬂtsgr aMHt Hq@erﬁil"?ﬁw riespoEdl ng
di al kyl ether. can_be, obta Wt h respect to the glycol ether
conpounds oﬁ}ﬁPﬁgaaWﬁ“es an@hgh&b&@§edé§€fHﬁa?ﬂﬁ%ﬂﬂ% Hn%quqRPEﬁﬁﬁ#

h | f I d f nb
of T4 AryiRuABEr SUAReBle: RESHRERS A JoE ARaSTie HocRUE 1oy A ROE
viscosity Oimfaggergﬁgl BhOQn%QE@SE‘ ! 'e%e'c'?:%r F the %r}%sent detergent

5 compositions.

The present detergent compositions can be prepared by
mixing components (a) - (c) or components (a) - (e) and/or
the optional componénts in accordance with methods known
per se in the art.

10 An efficient method of cleaning precision parts or
jigs with the present detergent composition includes, for
example, a method comprising dipping the precision part or
jig into the present detergent composition, obtibnally
while irradiating with ultrﬁsound. Subsequently, final

15 rinsing with a solvent or hot water may be conducted. The
cleaning may be carried out using various kinds of cleaning
processes, such as vibration processes and spray processes.

Other features of the invention will become apparent
in the course of the following descriptions of exemplary

20 embodiments which are given for illustration of the

invention, and are not intended to be limiting thereof.

EXAMPLES
Example 1:
Detergent compositions having the compositions shown

25 in Tables 1 and 2 were prepared in accordance with a method



the amount of the conposition remaining after cleaning (e.g., before

or during the rinse phase) increases. In the gener all =] ' Ny
Rlerr] and Rl err] nean individually an al kyl or al k<=ﬁbf§§‘r§§§2§g\ﬁﬁ%‘

4-8 -carbon atons. If the nunber of 15 carbon atons excg¢eds

viscosity of the resulting - conposition increases, and its detergency
and rinsability deteriorate. -12- Conmponents (b) and (c) may be
present in a conbi-ned proportion of 5-95% preferably 10-70% of the

whole 20 conposition. The present detergent conpositions are
required t knewe Rencsghinrtheoast-cofpenakilify 6 remove: §HsGtsht (c)

Te ted by the f la "(b)/ " f f 5/ 95 95/.5,.
br eP%?ZEPyef?@%mS%?{ cang, Ténbahalaty of the JRESTIANS SPRRRRATARRS (a)
to the sum of conponent b 25 d ted by t

(201 (b) (G35 ) oBFained vetenPRpdyaEsdoSYs thel CRIIRMAPer MARRRITS (He

TSI25 AT o1 e SOLIEY hBLHOSnONARALE UPGRG GAnges result in a detergen

5 Evaluation Methods

Ten printed circuit boards treated with a rosin flux,
ten copper plates coated with a naﬁhthenic mineral oil and
ten glass substrates coated with a nematic liquid crystal
were immersed in each of the detergent compositions at 40°C

10 for 3 minutes, while simultaneously applying ultrasonic
waves. At this time, the ability of each-detergent
composition to remove smears was evaluated. The printed
circuit boards, copper plates and glass substrates, which
had been washed with each detergent composition, were then

15 rinsed with deionized water at 40°C to evaluate with the
naked eye the rinsability of the detergent composition.
The standards for evaluating the ability to remove smears

and rinsability are'as follows:

Abilitz to Remove Smears:

20 O : No smears (flux, naphthenic mineral oil or liquid

crystal) remained (very good)

Smears scarcely remained (good)
A : Smears slightly remained (somewhat poor)

X : Smears considerably remained (poor)

i This-Shéet Has Been Re

LT



S9- conposition having insufficient cleanability and

rinsability. The detergent conposition according to t he first
aspect of the present invention displays an excellent 5 16&§ ‘HE

di ssol ve organic snears. However, its solubility ih gﬂggiggg

as the anount of conponent (a) in the conposition {ncre ere |
hence a - potential problemthat a faBfure in rinsing with water may
occur. Since the present detergent conposition has |ow 10 solubility in
water, its stability as a product nay decrease in the presence of
water. |In BiesaRiddE¥: it is necessary only to add a nonionic

surfactant havin en av grage HLB of 4-18 to the detergent
conposi tion. The Ver¥dPPPYn of such a surfactant can inprove the
stability of 15 t he ereaent detergent conposition in the presence of

wat er, and®t hus ovides t he detergent conposition according to
the second aspecé of EP& Qﬁg%eggo&nvention. The term "HLB", for
pol yal kyl ene oxi'de”sur actants nmeans the wei ght percentage of

al kyl eng oxide ig thepyoyr

Obviously, numerous modifications and variations of
the present invention are possible in light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims, the invention may be

10 practiced otherwise than es specifically described herein.

Has Been Re‘Iaced
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5

26 pblyalkylene oxi de- based nol ecul e divided by 5. On the ot her

hand, .for non-pol yal kyl ene oxi de surfactants, "having an HLB of 4-18"
means having an equivalent ability to enul sify a particular mxture
of oil and water as a pol yal kyl ene oxi de surfactant having an HLB of
4-18. 25 Preferred nonionic surfactants for use as conponent
(d) include pol yoxyal kyl enes and ethers asg-esters thereof,
-10- such as pol yoxyal kyl ene al kyl ethers, polyoxyalkylene al kyl
phenol ethers, polyoxyal kyl ene al kyl fatty acid esters,
pol yoxyal kyl ene al | y] phenol et hers; polyoxyalkylene sorbitan fatty
acid esters, peky xu?r“,,b“c—u.“y.uniuco, 5——-sorbtrtamrfatty—<acrdestygrs,
pol yoxyet hyl enes,| | yoxyprgQpyl eneg, pol yoxyhutyl eneg, Qalé? @? [@?
pol yoxyet hyl ene- oxypr opyl ene edpol yners,#and t hg h erm
"pol yoxyal kyl ¢ngl [-—a$ nced_heLeLn—naaﬂs a—petyrer—ot +Hhytere—pxidle,
ropyl ene oxi qeSangy ¢r but yde oxXife. Thegy ~ o
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10 term"fatty acid" as used herein means a carboxylic acid of - from

8 to 24 carbon atons, which nmay be saturated or unsaturated. O the
preferred nonionic surfactants above, pol yoxyal kyl ene ol eyl ethers
provi de the nost effective results. 15 .~ The nonionic
surfactant is preferably incorporated in a proportion of 0.5-35%
particularly 3-30% of the whole cargosition. Proportions exceedi ng
35% are not preferable because the viscosity of the resulting
conposition i ncreases. 20 - The detergent conposition.according
to the second aspect of the present invention may contain water in a
sui t abl e anol nt_ fromthe v empgi nts of safety and \_A_hfkg_bi!i"]_ WAt er
is preferably incorﬁvorated in a proportion of 5-30%'@?0 @e x
(=} N N |
det ergent conpos| 9 ¢rg 25 In the pref%ent det er gent ohp i 1igrs,
ot her additiVe§ such—as surfast-aht-s—anrtif-oam-ng—agents—sashias
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am né- or phenol -type antioxidants, rust preventives, al kanol am nes
and the |ike nmay be optionally incorporated N any Skt @EEN
as long as their addition does not _ i npede t he advan} &4 £ PR 5 of
t he -present det er gent 5 conpositions. The pr sent REALABER
conpositions can be prepared by m Xi ng conponents (&—="(C) or
conponents (a) - (e) and/or . t he optiéenal conponents in accordance
wi t T met hods known per se in the art. 10 An efficient nethod

of cleaning precision parts or jigs with the presDn‘ det er gent

conposi t i oNWHAE| I8eSLALMED IS: exanple, a nethod conpr wm" ”‘Hlmﬁ
preci sion part or jig into the present detergent ! g (11

optionally while irradiating with ultrasound. .Subsequently, final 15
rinsing with a solvent or hot water nay be conducted. The cl eani ng
may be carried out usinggvariou ki nds qf DProces such as

.Cl eani n . es
vibration procesies aftd SEEgep oE@§§9§1t1°nE¥Lr§£rQﬁ*ﬁ% T R %sbﬁf t he
vent i gn 4[| becRrE aRRALENLes e 'Phr IS0 i indis | P} O¥EPBugh
| (€):

(a) a hydrocarbon having a 10-18 carbon atoms;

(b) a glycol ether compound represented by the

following formula (1):
10 R!-0- (C_H,,0) ,~R? (1)

wherein R! means an alkyl group having 1-3 carbon atoms or

an alkenyl group having 2 or 3 carbon atoms, R’ denotes a

hydrogen atom, an alkyl group having 1-3 carbon atoms or an

alkenyl group having 2 or 3 carbon atoms, n is a number of
15 from 2 to 4 and m is a number of from 1 to 4, with the

prov_isb that radicals CH,0 may be different from each other

if m is a number of from 2 to 4; and

(c) a glycol ether compound represented by the

following formula (2):
20 - R*-0-(C,_H,,.0) .~R* (2)

wherein R’ means an. alkyl or alkenyl group having 4-8 carbon
atoms, R denotes a hydrogen atom or an alkyl or alkenyl
R —
eet Has Been _Reilaced

T



20 “enbodi ments which are given for illustration of the I nventi on,
and are not intended to be limting thereof.

EXAVPLES Exanpl e 1: Det er gent conpositi ' :
conposi ti ons shown 25 in Tables 1 and 2 were pr ep%m“m\ﬂ“mamamﬁ with
- T2 L n

a met hod . kndwt per se
in the art. The ability to renove snmear 317~ (detergency) and rinsability
of t'he detergent conpositions t hus obtai ned were eval uated by the

foll owi ng net hods, The

Eval uati on WEPHBgBaving 4-8 cg%%ﬁ%%ﬁ%@%dsgﬁq?n&f’: tna -llﬁ-'%%lfb%} tjorfgar#&e%nv% t%éa
and | nagfaBs 3608 PIREBT. SR EHOR fnt damdi ol (T Rt
were i mmer Sgcaidiiga‘igcgnfﬁin.ot 08y HeL ' BFFe WP Fidnd Ykt lottlE (£t is a
number of frﬁm 2 to 4,
S wherein components (a), (b) and (c) are present'in
amounts such that the ratio of ﬁhe weight of component (a)
to the sum of the weights of components (b) and (c),
(a) /[ (b)+(c)], is from 5/95 to 95/5, and the weight ratio
of component (b) to component (c), (b)/(c), is from 5/95 to
10 95/5.
2. The detergent composition of Claim 1, wherein said
component (a) is an olefinic hydrocarbon having 12-18
carbon atoms.
3. The detergent composition of Claim 1, wherein R' is
15 an alkyl group having from 1 to 3 carbon atoms;_FF is a
hydrogen atom or an alkyl group having from 1 to 3 carbon
atoms,-and n is 2 or 3.
4. The detergent composition of Claim 1, wherein R’ is
an alkyl group having from 4 to 6 carbon atoms, R is a
20 hydrogen atom or an alkyl group having from 4 to 6 carbon
atoms, and n is 2 or 3.
5. The detergent composition of Claim 1, wherein the
weight.ratio (a)/[(b)+(c)] is from 25/75 to 75/25, and the
weight ratio (b)/(c) is from 10/90 to 90/10.
25 6. The detergent composition of Claim 1, further

comprising the following components (d) and (e):



10 for 3 mnutes, while sinmultaneously applying ultrasonic waves.
At this time, the ability of each detergent conposition to renove
snears was eval uated. The printed circuit boar ﬂllw(ﬂﬂ“u"mm,fm and
gl ass substrates, which had been washed with ea

conposition, were then 15 rinsed w th deionized water at 0[ ®rricC*to

evaluate with the naked eye the rind&bility of the detergent
conposi tion. The standards for evaluatlng the ability to renove

snears and rlnsablllt are as follo Abilit nmov
Smears: 20 d} g non %ﬁeﬁPEf?FFBQt Héﬁﬁ?ﬁeﬁpca eﬁy (% ?#34“
liquid crystal) remained (very good) 0 : Snears
scarcely renlaqhe?in‘?good [err] : Snears slightly remai ned

(sonewhat poor) (e) water’ - Smear s consi derably renai ned (poor)

7. The detergent composition of Claim 6; wherein
5 component (d) is selected from the group concisting of
polyoxyalkylene, ethers thereof, csters thereof, and
mixtures thereof.
8. The detergent composition of Claim 7, wherein
component (d) is selected from the group consisting of

10 polyoxyalkylene alkyl ethers, polyoxyalkylene alkyl phenol
ethers, polyoxyalkylene alkyl fatty acid esters,
polyoxyalkylene allyl phenol ethers, polyoxyalkylene
sorbitan fatty acid esters, polyoxyalkylene alkylamines and
sorbitan fatty acid esters.

15 9. The detergent composition of Claim 8, wherein
component (d) is a polyoxyalkylene oleyl ether. |

10. The detefgent composition of Claim 6, wherein
components (d) and (e) are incorporated in proportions of
0.5 -35wt.% and 5-30 wt.%, respectively.

20 11. The detergent composition of Claim 6, wherein the
weight ratio (a)/[(b)+(c)] is from 25/75 to 75/25, and the
weight ratio (b)/(c) is from 10/90 to 90/10.

12. The detergent composition of Claim 6, wherein R
is an alkyl gfoup having from 1 to 3 carbon atoms,'R? is a
25 hydrogcn atom or an.alkyl group having from 1 to 3 carbon

atoms, and n is 2 or 3.



ES
’

ansébility: *——————_LeLLL_;_MELy good o : (ood [err]
.- Somewhat poor . . Poor . Qovi ougl P
modi fi cati ons an 'ﬂm ’H " Uﬂ ’ the present invent I%'AS SHEET | BFEGN n
- light of the above is therefore to he-uﬁﬁ@ﬂggﬁéd_LhaL
W t hin t he scope of t he appended clainms, the invention may be 10
practiced otherwi se than as specifically 3escr|bed herei n.

-14-

13. The detergent composition of Claim 6, wherein R’
is an alkyl group having from 4 to 6 carbon atoms, R! is a
hydrogen atom or an alkyl group having from 4 to 6 carbon

atoms, and n is 2 or 3.

\
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-20-

ABSTRACT OF THE DISCLOSURE

A detergent composiﬁion for precision parts or jigs
includes (a) a hydrocarbon having a 10-18 carbon atoms,,
(b) polyalkylene glycol C,-C; alkyl ether, and (c) a
5 polyalkylene glycol C,~-C; alkyl ether, wherein a weight
ratio of component (a) to the sum of components (b) and
(c), (2)/{(b)+(c)], is from 5/95 to 95/5, and a weight
ratio of component (b) to component (é), (b)/(c)} is from
5/95 to 95/5. The composition is excellent in removing
10  smears such as fats and/or oils, machine oils, cutting
oils, greases, liquid crystals, and/or rosin fluxes which
" have adhergd to surfaces of precision parts or jigs. The
present composition also exhibits excellent rinsability and
high safety and is free of any fear of envirénmental

15 pellution.

ADF\




1. A detergent conposition for precision parts or
conprises the foll ow ng conponents (a) through

hydr otar bon havi ng a
conpound represent ed
wherefn R err]
group having
atom an al kyl
having 2 or 3 carbon

al kenyl

nunber of
di fferent

(c) a glycol

10

1S

20

25

10- 18 carbon atons;
by the

means an al kyl

havi ng 1- 3 carb&n
atons, n is a nunber

TPNEL OF0 THE WNVE

romeacn othner ]

group
of

following fornula (1):
group having 1-3 carbon atons qr
2 or 3 carbon atons, R err]
atons or

15

provi so that
mis a nunber

et PET RGP NCoMPOSEPLONCFORY PRECISION FRRTSVOR) JXBSUl a (2)

whi ch

jigs,
(c): (a) a

(b) = ol [REPLAGDAENT Siiy

| €T 1]

denotes a h&dﬁﬁg@ﬂi

an al Heryd—group

fron|2tq 4 and mis a
radi cal s :
of from2 to 4; and

BéSJEHKEEELSELEﬁE_IE!EEIIQH

Field of the Invention:

The ﬁresent invention relates to a detergent

composition for precision parts or jigs, and more

specifically to a detergent composition exhibiting

excellent ability to remove smears which have adhered to

" and high safety.

Description of the Background Art

Smears,

-suffaces of precision parts or jigs, excellent rinsability,

comprising maihly organic substances such as

fats and/or oils, machine oils, cutting oils, greases,

liquid crystals and/or rosin fluxes, adhered to surfaces of

precision parts or jigs used in assembling or processing

have conventionally been removed with chlorinated solvents

such as trichloroethylene and tetrachloroethylene; fluon

solvents such as trichlorotrifluorcethane; water-based

alkalihe detergents having a surfactant and/or a builder

incorporated into sodium orthosilicate or caustic soda,'

etc.

ﬁoﬁevéf‘chlorinated solvents and fluon solvents

introduce major problems concerning their safety; toxicity,

potential for environmental pollution, etc.

On the other

hand, when used to wash plastic or precision parts, the

"



[err] wherein Rlerr] nmeans an al kyl or al kenyl group Uﬁtﬁfﬁﬁ?;géﬁﬁ
car bon atons, R err] denotes a hydrogen atom or an al kiyl e+ u.Kc”yr -
group® havi ng 4-8 carbon atons, n' is a nunber of from2 to 2& E% i g
a nunber of from1l to 4, with the proviso that radi cal g er1r§M é
different fromeach other if m is a = _j;punber of from2 }o

wher ei n conponents (a), (b) and (c) are present I n ano nts such t hat
the ratio of the weight of conponent (a) to the sum of

conponent s §dowiy) )s in tﬁé) éy;b) +ehbl ab&iii?oﬂﬁ&'%o% Wldarsind the

wei ght. ratio onent to conponent (b)/(c), is from5/95

to 10 95/(fiiet:erg'ency) and rinsability of the detergent compositions
thus obtained were evaluated by the following methods. The

results are shown in Tables 1 and 2.

5 -gxaluation Methods
Ten printed circuit boards treated with a rosin flux,

ten copper plates coated with a naphthenic mineral oil and
N~ ten gl#ss substrates coated with a nematic liquid crystal
were immersed in each of the detergent compositions at 40°C
10 for 3 minutes, while simultaneously applying ultrasonic
waves. At this time, the ability of each detergent
composition to remove smears was evaluated. The printed .
circuit boards, copper plates and glass substrates, which
had been washed with each detergent composition, were then
15 rinsed with deionized water at 40°C to evaluate with the
naked eye the rinsability of the detergent composition.
The standards for evaluating the ability to remove smearé

and rinsability are as follows:

Ability to Remove Smears:
20 (@} : No smears (flux, naphthenic mineral oil or liquid

crystal) remained (very good)

O : Smears scarcely remained (good)
A : Smears slightly remained (somewhaﬁ poor)

Smears considerably remained (poor)



2. The detergent conposition of Claim1l, wherein said corrponent (a)

is an_ol efinic hydrocarbon having 12-18 carbon atons, .
The detergent conposition of aim1l, wherein Rerr] is REPhMCENEWMTSHEET-i
group -having from1l to 3 carbon atons, Rlerr] is a h dyogen—atom or

an alXyl group having from1 to 3 carbon 13~ atonms, and is ?sgﬂ& 1

4. The detergent conposition of Claiml, mhereln R[err] i's |?3ﬁ
group having from4 to 6 carbon atonms, Rerr] is a 20 hy dlLegen—at-erm-o+

an al kyl greipsdweyi peyirom4 to 6 carbon atons, and is 2 or 3.
5. The detergent conposition of Claim1, wherein the weTght~TatT o
(a)/[(b)+(c)] ;g?;{onv3£§7§obe 75/ 25, and the wei ght ratio (b)/(c) is
from 10/90 to 0. 6. The detergent conposition of Claim1,
further capps i séeedt he foll ow ng conponents (d) and (e):
-18-
A : Somewhat poor -
5 X ¢ Poor
Obviously, numerous modifications and variations of
the present invention are possible in light of the above
\ teachings. It is therefore to be understood that within

the scope of the appended claims, the invention may be

10 practiced otherwise than as specifically described herein.



(dy a nonionic surfactant having an average HLB of 4- 18; and

(e) water.
conponent (d) is selected fromthe group consisting of

7. The detergent conposition of Caim@6, wherein

S_

pol yoxyal kylene et her s thereof, esters thereof, and REPMGE@@NT SHEETl

t he

corrponent (d m ﬂ mu m the grou consi sting of 1(Q 15MA
pol yoxyal kyl l! MM pol yoxyal kyl ene al kyl phenol '\gttle‘i??g
pol yoxyal kyl ene aIkyI at’tyacid esters, pol yoxyal kyl eme—attyt-——pire

pol yoxyal kyl ene sorbitan fatty acid esters, polyoxyalkylene
alkylanine

et hers,

The detergent cog‘eosition of C aimj|7,f wherein

et TS

E;‘Mﬁs sorbitan fatty acid esters. 15 9. The

detergent conposttion of Claima8, wherein conponent (d) is a

pol yoxyal kyl ene ol eyl ether.

Claim6, wherein, a dééﬁé%?’é@fﬁ Toposintd ore)f o prrewisimi gperts nor
wt

proportions of 0.
11. The dgt

.% and 5-30 w.% respectively. 20

(a)/[(b)+(c)] |s from 25/ 75 to 75/ 25, and the

10

15

20

(a) a hydrocarbon having a 10-18 carbon atoms;
(b) a glycol ether compound represented by the

following formula (1):
R'-0- (C.H,,0) .~R? (1)

wherein R! means an alkyl group having 1-3 carbon atoms or
an alkenyl group having 2 or 3 carbon atoms, Rﬁ denotes a
hydrogen atom, an aikyl group having 1-3 carbon atoms or an
alkenyl group having 2 or 3 carbon atoms, n is a number of
from 2 to 4 and m is a number of from 1 t;:o 4, with the _
proviso that radicals CH,0 may be different from each other
if m is a number of from 2 to 4; and

(c) a glycol ether compound represented by the
following formula (2):

R*-0~(C_H,,0) ..~R* (2)

vherein R’ means an alkyl or alkenyl group having 4-8 carbon

atoms, R* denotes a hydrogen atom or an alkyl or alkenyl

10. The detergent conposition of

gmemwwwwfttﬂ fohlowing rcomporents (a) viehygbughat i o



wei ght ratio (b)/( IS fron110/90 to 90/ 10. 1% 7 -
conposition of Claim 6, Is an al kyl g jiﬁ“ﬁﬂ 395

1 to 3 carbon atomst hydr ogen atom or an 4l kyI group
havi ng froml to 3 I" ’!’! and nis 2 or 3. 15 MAY 1997

-19- - . The “det‘er gen

|t|onofCIa|m6 whegrgin Rerr S

an 4l kyl group having from4 to 6 carboml8tons, Rlerr] is|a hydrogen ato
or an al kyl -group having from4 to 6 carbon atom; and niis 2. or 3
14. A detergent corrp03| tign as clained in a| m aim ué)st a}rllt | aI I LY g#s

her ei nbef ore dest?rbed: Pndﬁﬁ@rg%l"%@”i ion o

erei

is an alkyl group having from 4 to 6 carbon atoms, R‘.is a

hydrogen atom or an alkyl group having from 4 to 6 carbon

atoms, and n is 2 or 3.

14.

A detergent composition as claimed in claim 1 and

substantially as hefeiﬁbefore described in the Examples.




