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Il ONCI1 O N *000002* CLEAR LI QU D DETERGENT CONTAI NI NG 5
"ALKYLBENZENESULFONATE ANI ONl C SURFACTANT AND SCDImemmmmmmmmmMMEChnical
Field The present invention relates to a novel |iqui ent
cont ai ni ng an al kyl benzenesul fonate salt anionic surfacisgss and |iquid
sodiumsilicate, and nore specifically to a clear liquid detergent
cont ai ni ng an al kyl benzenesul foni ¢ ani oni ¢ Isurfactant and |iquid sodium
silicate in water. 15 Background Art ‘As a techni que established to

manufacture a liquid detergent which utilizes an al kyl benze

salt which is anqanionic surfactant, it is_known_to neutralﬂMﬂmmmwmmmmmn

| i near al kyl benzenesul foni c aci dP %o sof Kddi ﬁ’th HePefo sodi um hy dgogd«de i n
a certain anount of water, to conbine therew th other surfactants, water,
a pH adjusting agent, a buffering agent a_ _thickener, a clouding inhibitor
and the |ike. As the al ky| beRPEARSHEQUAP cDRTERGENT hGPNTAINENG o t ype.
havi ng 25 an al kyl group consﬁ%%?ﬁgEBFEﬁEﬁgPFgﬂé?Eo?NEQEg | ene) has been
conventional used: however noRRBEHSTANT| PHRaPOPTYMeSTLIGATRI v used. As the
ot her surfactants, polyoxyethylene alkyl ether, which is a nonionic

. Technical Field

The present invention relates to a novel liquid
10 detergent containing an alkylbenzenesulfonate salt
anionic surfactant and liquid sodium silicate, and more
specifically to a clear liquid detergent containing
an alkylbenzenesulfonic anionic surfactant and liquid
sodium silicate in water. |
15 _ Background Art
As a technique established to manufacture a liquid
detergent which utilizes an alkylbenzenesulfonate
salt which is an anionic surfactant, it is known to
neutralize a soft or linear alkylbenzenesulfonic acid
20 by adding thereto sodium hydroxide in a certain amount
of water, to combine therewith other surfactants,
water, a pH adjusting agent, a buffering agent, a
thickener, a clouding inhibitor and the like. As the
alkylbenzenesulfonic acid, a hard type (a type having
25 .an alkyl group consisting of a tetramer of propylene)
has been conventional used; however nowadays, a linear
type is mainly used. As the other surfactants,
polyoxyethylene alkyl ether, which is a nonionié
surfactant, is used. Further, as a softener which

30 imparts a softness to an article to be washed, an



surfactant, is used.-Further, as a softener which 30 inparts a softness to
an article to be washed, an 2 aliphatic quaternary amoniumsalt, which is
‘a cationic surfactant, is used. Furthernore, polyethylene glycol is used"
for the purposes of preventing the freezing of  the |iquid detergent,
stabilization of the viscosity, 5 and inprovenent of the conpatibility with
the other surfactant, and its noistness. Until now, various studies have
been conducted in an attenpt to further irprove the detergency power of
the liquid detergent containing an 10 al kyl benzenesul fonate salt anionic
surfactant such as described above; however a satisfactory results have
not yet been achieved. Incidentally, it is known that sodiumsilicate,
which is a |iquRyiBPpEEGt @uakernagyt emrpaing pastiswhidht ésgencetponec

hi gher than that of any other surfactants. Therefore, the detergency power
is expected tosﬁﬁf?ﬁFgﬂEr efndAedd, FFIEBaFmﬁ¥§i|Peéyeteahenﬁeggyeﬁ ed

into the above-descrigeg cogventional Iiagid dete[ggnt cont ai ni ng
al kyl benzenesul +8n8F8%s5PT GRFoRMEPOSBSHF f RERURARLIRGuEhEr freezing of

T ronLre s SEARrTEdo PR APRaRll e Rtahsi P BEh, E bhuehir bR b o
SOt e | DS SHESFRRERL e OROSORLAE R001 2] BRELUIMLLLERLS .
pl ace to bring §9995ct93£?t598-iIQ“ﬁoi§£n85§§e”t’ as a detergent containing

Until now, variqus.studies have been conducted
in an attempt to further improve the'detergency
power of the liquid detergent containing an |

10 alkylbenzenesulfonate salt anionic surfactant such as
described above; however a satisfactory results have
not'yet been achieved.

Incideﬁtally, it is known that sodium silicate,
which is a liquid silicate salt, potentially has

15 a detergency power higher than that of any other
surfactants. Therefofe, the detergency power is
expected to be further enhanced, if sodium silicate can
be blended into the above-described conventional liquid
detergent containing alkylbenzenesulfonate salt anionic

20 surfactant.

However, it is recognized by ordinary persons
skilled in the art that it is technically difficult to
obtain a liquid detergent by mixing the conventional
liquid agent having the above-described composition and

25 sodium silicate together. In fact, when they are mixed
together, a severe réaction takes place to bring about

gelation. Thus, at pfesent, as a detergent containing



3 an al kyl benzenesul fonate salt anionic surfactant and
only the powdery detergent

sodi um si licat e,
is produced by utilizing the gelation reaction.

'In order to produce the powdery detergent, it is 5 necessary to dry the
gel and nmake it

addi ti on,

cl eani ng wat er dependi ng upon the tenperatures at use.

into powder, thus increasing the production cost. In

in sone cases, the powder detergent does not dissolve into

The undi ssol ved

det ergent powder may renmain to be 10 attacled to an article to be washed,
such as a cloth. Such renmining detergent nay cause a skin affection
as skin allergy to a person mho wears the cloth. It is therefore an object
of the present

contai ns 15 sod?Un?

ani oni ¢ surfact

t echni que,
does not.

and
gener

|nvefg fg glde clear | i gui d detergent which
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| ast' that the al kyl benzenesul fonate Salt anionic sur

actant and’
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time. 20 Disclos

silicate can fOiﬂtréas!ﬂ%eﬁhetﬁ?o&@éﬂ@éncéééﬁ 4 Thiggddedehergensohd the

co- presence of pol yoxyet

10

15

20

25

yl ene
cases, the powder detergent does not dissolve into

cleaning water depending upon the temperatures at use.

The undissolved detergent powder may remain to be

attached to an article to be washed, such as a cléth.
Such remaining detergent may cause a skin affection
such as skin allergy to a person who wears the cloth.
It is therefore an object of the present invention

to provide a clear liquid detergent which contains
sodium silicate together with alkylbenzenesulfonate
salt anionic surfactant, which cannot be achieﬁed by
the conventional technique, and which can be diluted

and dissolved easily into water and does not. generate a

precipitate or become cloudy over a long period of time.

Disclosure of the Invention
The present inventors conducted intensive studies
for a long period of time in an attempt to develop
a clear or transparent liquid detergent containing
an alkylbenzenesulfonate salt anionic surfactant and
liquid sodium silicate, and found at last that the
alkylbénzenesulfonate salt anionic surfactént and

sodium silicate can form, in water, the target clear



al kyl- or aryl ether nonionic surfactant and al kylethersulfate salt anionic
surfactant, which has led to the present invention. 5 Thus, according to
'‘the present invention, there is provided a clear |iquid detergent

contai ning an. al kyl benzenesul fonate salt anionic surfactant, |iquid
sodiumsilicate, a pol yoxyethylene alkyl or aryl ether nonionic
surfactant, and an al kylethersulfate salt 10 anionic surfactant in water.
The clear liquid detergent nmay al so contai‘h a fluorosurfactant. In the
clear liquid detergent of the present invention, it is preferred that the
al kyl benzenesul fonate salt be contained in an anmount 15 of about 5 to

b .5% Db i , ( i il t aik ned. i t
of Cabout 3 10, Sngdile BRSALRROTE Wil BbrbeaLEntE Be bR ISRy EnRTeAR e
present inventigRy 1to&sae§gfsEheg BBEEOQQE sB?kXQéXﬁ%hXbS”e al kyl or aryl
et her noni oni ¢ surfactant be contal ned rn an anount of about 1 to about

10% by weight. ;angihnedsilralBeEall! gheonak! saRkgBEGn SULRAEhaNt be

contai ned in an ambunt of about out y wel ght.

fluorosurfactanhasi fleld to thadgedsenkodhdeheigpntained in the clear liquid
25 detergent of the present invention preferably in an amount of 0.01 to

0. 1% by wei ght, nor e mHgf,eadlording ao ameuBregen®. QhvedtdonQ9¥nlyevei ght .
5 The clear liquid detergent of the present invention may further contain

a metal -chel ati ig agemidedaapdledirudtgngdagesergadtacbneaznnggchaudi ng
' nhibitor. alkylbenzenesulfonate salt anionic surfactant, liquid

sodium silicate, a polyoxyethylene alkyl or aryl ether
nonionic surfactant, and aﬁ alkylethersulfate salt

10 '_anionic surfactant in water. The clear liquid
detergént may also contain a fluorosurfactant.

In the clear liquid detergent of the

present invehtion, it is preferred that the
alkylbenzenesulfonate salt be contained in an amount

15 6f about 5 to about 15.5%.by weight, and the sodium
silicate be contained in an amount of about 1 to
~about 7.5% by weight.  In the clear liquid detergent
of the present invention, it is preferred that the
polyoxyethylene alkyl or aryl ether nonionic surfactaht

20 be contained in an amount of about 1 to about 10%
by weiéht, and the alkylethersulfate salt anionic
surfactant be contained in an amount of about 1 to
about 15% by weight. The fluorosurfactant, if it
is added, should be contained in the clear liquid

25 detérgent of the present invention preferably in
an amount of 0.0l to 0.1% by weight, more preferably

in an amount of 0.01 to 0.09% by weight.



In such a case, it is preferred that the netal 5 chelating agent be
contained in an amount of about 0.5 to about 3% by wei ght, the pH

‘adj usting agent be contained in an amount of about 0.05 to about 5% by :
wei ght, and the freezing/clouding agent be contained in an anount of about
0.1 to about 3% by weight. 10 Further, according to the present invention,
there is provided a clear |iquid detergent prepared by blending liquid
sodiumsilicate in an anount of about 1 t& about 7.5% by weight, a -
nmetal -chel ating agent in an anmpbunt of about 0.5 to about 3% by weight, 15
a pH adjusting agent in an anmount of about 0.05 to about 5% by weight, an
al kyl benzenesul fonic _acid_in an amunt of about 5 to about 15% by wei ght,
an alkali metal hydf5gi §éeaaslaqnddt Agrp¥pRtagéntheoprepent

al kyl benzenesul foni.c_acid, _in_an Ennunt of ,about 1 to 20_about 4.5% by

wei ght, a fl uor bBYPPEEPENnPaY nEUALRREUAPPtREN 02t BeBRbUEOLabARG ABEREL, a
| t hyl . | _eth L opi f A t of

ot V5 to abodt Pioss§ssEhyne8eRE afRyrerrerdihplrlotaind SinERRESE.°
factant i t .o ., 1 % b i

Freest nglcl oud &5 PaRRnR 5ASB Lk ihopABeEred hRRe oY ThERYG: 06 by

vei ght, agd thechéhﬁ@@ﬁgpgggﬂgtg 'cgntgyﬁégegﬁnéﬁ’aﬂ§88£d5?gaé8g£he present

invention, there is provid ear |1 qui et ergent prepare y bl endi ng

oo et et phg e B hhyeothe gl Sa3BRa0 SRpHELel 0
a pH contained in an amount of about 0.05 to about 5% by
weight, and the freezing/clouding agent be Contained in
an améunt of about 0.1 to about 3% by weight.
10 Further, according to the present invéntion,
there is provided a clear liquid detergent prepared
by blending liquid sodium silicate in an amount of
about 1 to about 7.5% by weight, a metal-chelating
agent in an amount of about 0.5 to about 3% by weight,
15 . a pH adjusting agent in an amount of about 0.05 to
about 5% by weight, an alkylbenzenesulfonic acid in
an amount of about 5 to about 15% by weight, an alkali
metal hydroxide, as a neutralizing agent'for the
alkylbenzenesulfonic acid, in an amount of about 1 to
20 about 4.5% by weight, a fluorosurfactant in ah amouht
of 0 to about‘O.l% by weight, a polyoxyethylene élkyl
or aryl ether nonionic surfactant in an amount of about
1 to about 10% by weight, an alkylethersulfate salt
anionic surfactant in an amount of about 1 to about 15%
25 by weiéht, a ffeezing/clouding inhibitor in an amount
of about 0.1 to about 3% by weight, and the balance of -

water.



adj usting agent in an anount of about 0.05 to about 4% by weight, an

,al kyl benzenesul fonic acid in an amount of about 5 to about 12.5% by
melght an alkali netal hydrOX|de as a neutralizing agent for the 10

al kyl benzenesul fonic acid, in an anpunt of about 1 to about 4% by weight,

a fluorosurfactant in an amount of 0 to about 0.09% by weight, a

pol yoxyet hyl ene al kyl or aryl ether nonionic surfactant in an anount of 1
to 8.5%by weight, an al kylethersulfate salt anionic 15 surfactant in an
amount of about 1 to about 14% by weight, a freezing/clouding inhibitor in
an amount of about 0.1 to about 2. 596by wei ght, and the bal ance of water.

i ded
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containing liqui atrng-agée

adj usting agent;agd WBLGE: c8Ndy20digge, 19 fBEaiceHbiaping gb%&uaﬁ (3) an

al kyl benzenesul fonate salt anioni ¢ ~suffactant aqueous™s ron prepared by

adding wagser asfl amoahkabe EBbEL byéreélésoéé 8, 9gubyal,bzhAg agegy to an
al kyl benzenesul fonic acid. 5 The clear [iquid detergent of thé preésent

invention prefeaabhytingt ageatt be ahkyhbenzesesubbaaabeos5s8bt aBBLENLS
surfactant in.an anount of about 5 to
by weight, an alkylbenzenesulfonic acid in an amount
of about 5 to about 12.5% by weight, an alkali
metal hydroxide, as a neutralizing agent for the
10 alkylbenzenesulfonic acid, in an amount of about 1 to
about 4% by weight, a fluorosurfactant in an amount of
0 to about 0.09% by weight, a polyoxyethylene alkyl or
aryl ether nonionic surfactant in an amount of 1 to
8.5% by weight, an alkylethersulfate salt anionic
15 surfactant in an amount of about 1 to about 14% by
weight, a freezing/clouding inhibitor in an amount of
about 0.1 to about 2.5% by weight, and the balance of
water.
Furthermore, according to the present invention,
20 there is provided a clear liquid detergent prepared by
adding, to (1) a.mixed surfactant aqueous solution
containing a polyoxyethylene alkyl or aryl ether
nonionic surféctant, a freezing/clouding inhibitor,
an alkylethersulfate salt anionic surfactant and water,
25 (2) a sodium silicate aqueous solution containing
liquid sodium silicate, a metal-chelating agent, a pH

.adjusting agent and water; and adding, to the resultant



about 15.5% by weight, and the liquid sodiumsilicate in an amount of
about 1 to about 7.5% by weight. 10 The liquid detergent of the present
'invention, when diluted 1000-fold, exhibits a weak alkalinity (a pH value
of higher than 7 but |ower than 8). Best Mde of Carrying Qut the Invention
The present invention will now be described in 15 nore detail.' It is
preferable that the al kyl benzenesul fonate salt anionic surfactant used
characteristically in the clear |iquid detdrgent of the present invention
be made of a l|linear al kyl benzenesul fonate salt such as 20 |inear

dodecyl benzenesul fonate salt, in particular. The linear

| b I d b | f | a, RCBH4ASO3M
where R ropresdhaCuEref b hor “BLFY Flafeens®y BFORESS, %12%& pre

icularly, ] d t an al kali netal,
arti cul arly, o3dt mseaffPragtro 8 CHPLuBROh SO ERITES T ARaltl Fufiee ool
ani oni ¢ surfact ghg aﬂnylPQlEQHgﬁéfig#éfbf%&@|?$|§’né&%% %f%fﬁ r @é that 8

the surfactant be prepared by neutralizing a near enzen sﬁ?fonic

acid with an alg@Ianngi@&lb@ygé@gggpfo§g@ha@§d§odiun1hydroxide or popassium
hydroxide, in water. 5 Liquid sodiumsilicate contained characteristi-

cal ly, together withrhbecabkyl begaeacasténgane 68! theapiogeftsurfactant, in
the clear liquid detergent of the present invention, inparts an excellent
detergency povenvéntibe peépspebly ¢ogedlns thé haDkpssesendsdlfonate
salt anionic surfactant in an amount of‘about 5 to
about 15.5% by weight, and the liquid sodium silicate
in an améunt of ébout 1 to aboﬁt 7.5% by weight.
10 The liquid detergent of the present invention,
when diluted 1000-fold, exhibits a weak alkalinity
(a pH value of higher than 7 but lower than 8).
Best Mode of Carrying Out the Invention
The_presen£ invention will now be described in
15 more detail.
It is preferable that the alkylbenzenesulfonate
~ salt anionic surfactant used characteristically in
the clear liquid detergent of the preéent invention be
made of a linear alkylbenzenesulfonate salt such as
20 linear dodechbenzénesulfonate salt, in particular.
The -linear alkylbenzenesulfonate can be represented
. by general formula RCgH4SO3M, where R represents
preferably a linear Cll to Cy4 alkyl group,
pa:ticﬁlarly, a linear dodecyl group, and M represents
25 an alkali metal, particularly,'sodium. Although such
a linear alkylbenzenesulfonate salt anionic surfactant

may be commercially available, it is preferable that



10 surfactants, which will be explained later, and is an essenti al
conponent for the detergent to function as such a detergent. The clear
'iquid detergent of the present invention exhibits such an excellent and
hi gh detergency power that cannot be achieved by 15 a conventi onal
detergent, by containing liquid sodium silicate. As such |iquid sodium
silicate, use may be made of sodiumsilicate No. 1 as specified by JIS
(specific gravity: 59.2 Be (Baune degree) &r higher (15C); 20 silicon
dioxide (Si2): 35 to 38% by weight; sodium oxide (Na20Q: 17 to 19% by
weight, iron (Fe): 0.03% by weight or less, and water-insol uble conponent:
0.2% by weight or less), sodiumsilicate No. 2 as specified by JIS :
(specific gravi the snrgacgenki heeprebde€y; byi heasmralizidigori déneSrQ2) : - 34
to 36% by wei ght; sodi um oxide (Na20): 14 to 15% by weight, iron (Fe):
0.03% by wei ght alkylbeagengaulianie- paddl Wbth eonpdhedt: meta% or | ess by 9
wei ght), and sodiumsilicate No. 3 as specified by JIS (specific gravity:
40 Be or hi gher hy95exide; | FE6R agi §ePdem Bydgpxide oy Bo¥AS¢iwei ght; sodi um
oxi de (Naz20: 8 to 10% by weight, iron (Fe): 0.02% by weight, 5 and

wat er - i nsol ubl e"¥8rPBEASRY: 18. YOFEY -wei ght or less). 1In general, sodium
silicate gsed in the_present .i.nventiaqn can be represented al sqo by fornmul a:

Na2OnSi 022 and in th& GRS FREY™ SI1dF4GE Songadned characit@gildtirpar t

(om0 4 S, PraiSy SocESURt Eakl YphO. B at soRigdust sy 2 e et
anionic surfactant, in the clear liquid detergent of '
the present invention, imparts an excellent detergency
power to the detergent, together with predetermined

10 surfactants, which will be explained later, and is

| an essential component for the detergent to function
as such a detergent. The clear liquid detergent of
the present invention exhibits such an excellent and
high detergency power that cannot be achieved by

15. ‘a conventional detergent, by containing liquid sodium
silicate.

As such liquid sodium silicate, use may be made of
sodium silicate No. 1 as specified by JIS (specific
gravity: 59.2 Be (Baume degree) or higher (15°C);

20 - silicon dioxide (Siqz):.35 to 38% by weight; sodium
oxide (Nazb): 17 to 19% by weight, iron (Fe): 0.03% by
weight or lese, and water-insoluble component: 0.2% by-
Wweight or less), sodium silicate No. 2 as specified by
JIS (specific gravity: 54 Be or higher (15°C); silicon

25 dioxide (Si0Oy): 34 to 36% by weight; sodium oxide
(Naz0): 14 to 15% by weight, iron (Fe): 0.03% by weight

or less, and water-insoluble component: 0.2% or less by



1 nole of the former to 2 to 4 moles of the | atter, can be used. As liquid
sodiumsilicate, JIS sodium silicate No. 2 and sodiumsilicate No. 3 are
‘preferable, 15 and in particular the silicate No. 2 is nore preferable.

Addi ti onal surfactants which are used in the clear |iquid detergent of the
I nvention together with the alkylbenzenesul fonate salt anionic surfactant
and the liquid sodiumsilicate are a pol yoxyet hyl ene al kyl or 20 aryl

et her nonionic surfactant and an al kyl ethersul fate salt anionic
surfactant. Further, .a fluorosurfactant can also be used. As these
surfactants, conner0|ally avallable products can be used. Preferable
exanpl es of the her e Iké 25 ar& et her noni oni.c surfactant
are polyoxyethy FIﬁBBySSF @cﬁﬁ&éF?tSI QL étﬁ§r§P95ﬁélﬁélP¥tH}5ene '
al kyl phenyl eth m_xture ) can ox t hyl ene

al kyl et her can?SBGFéﬁ%SsgﬁPE& QgeﬁerF B&PﬁﬁFa(léﬁft}i %@i where R
represents a pr onda | k g r ef rabl a C8 to C18

al kyl group, paP?B §§6§)C12%aﬁﬁyﬁb% gééﬁgt F8 FE?e %d? to 10.

Pol t hyl l, I h d I
R b o( A 253‘18@3% 3% B&?’%@&ﬂ?!E%EEFEE‘F‘?W%B?Q”%Hgs&aﬁ{ff”‘; 3

‘to CO alkyl graua, w@@@rulhggﬁﬁ§qgt§o bAeht: B.9RELILLE1GHIMLeS 0k, he
al kyl ethersul fate salt anionic surf Fént are prlna?y or “secondary ngher
In general, sodium 51llcate used in the present
‘invention can be represented also by formula:
"Naz0 * nSi0j, and in the case where n = about 2 to 4, it
is liquid. Apart from the JIS products or commercially
10 available.products, a prepared product obtained by
mixing'sodium oxide and silicon dioxide at a ratio of
1 mole of the former to 2 to 4 moles of the latter,
can be used. As liquid sodium silicate, JIS sodium
silicate No. 2 and sodium silicate No. 3 are preferable;
15 ~and in particular the silicate No. 2 is more preferable.
N | Additional surfactants which are used in the clear
liquid detergent of the invention together with the
alkylbenzenesulfonate salt anionic surfactant and the
liquid sodium silicate are a polyoxyethylene alkyl or
20 aryl ether nonionic surfactant and an alkylethersulfate
salt anionic surfactant. Further, a fluorosurfactant
can also be used. As these surfactants, commercially
available products can be used.
| Preferable examples of the polyethylene alkyl or
25 aryl ether nonionic surfactant are polyoxyethylene
‘primary or secondary alkyl ethers, and polyethylene

alkylphenyl ethers. A mixture of these can be used.



al cqohol et hoxysul fates, al kyl phenol sul fates, and 15 a m xture of these. O
these, primary and secondary al cohol et hoxysul fates are particularly
‘preferable, each of which has an excellent detergency and an excell ent
foam ng property, and is less irritative to skin. Primary

al cohol et hoxysul fate can be represented by 20 general fornula:

R- (OCH2CH2) nOSO3M where R represents a primary al kyl group, particularly,
a Cl2 al kyl group, Mrepresents a cation, yarticularly an alkali netal
such as sodium and n represents 1 25 to 10. Secondary al cohol et hoxysul fate
can be represented by general fornula: R(R)-CH (OCH2CH2) nOSO3M 11 where
R represents an al kyl group, particularly, a G66-Cl0 al kyl group, Ri
represents an al kyl. Bebypxyepayiérel atkyl etlGer Glamlleg|repoegpentéd dpy esent s
a cation, particularly an alkali netal such as sodium 5 and n represents .
1 to 10. The f|goresykfERrButa: which may be optionally blended in the
detergent of the present invention, is preferably a surfactant having a
per fl uor ocar bon chai RO(CBp@H2Rhalhits a very excellent surface activity at

| ow 10 concentrations. As the fluorosurfactant, an anionic type, nonionic
type or anphol yYRRTe yRer eRFLIRN S . PL IR 2| Eeeondan v 2 Wy § raroup,

fluorosurfactant _are rfluoroal kyl carpoxylic acid (C7, - C13),

per f 1 uor Ol'{)ct ane%ﬁ?%%ﬁ?lgf%c? d“&li &2 h%h&)l %ﬁ#’ﬂ%,grl@l%erﬂqwq}é]}%‘#y( & C112)

sul fonate salt éfﬂyfa%%éup, and n represents 7 to 10. Polyoxyethylene
alkylphenyl ether can be represented by genéral
formula:

R-CgH4-0(CHCH,0) nH

10 where R represents an alkyl group, preferably a Cg to
Cg9 alkyl group, and n represents 9 to 12.

Preferable examples of the alkylethersulfate salt
anionic surfactant are primary or secondary higher
‘alcoholethoxysulfates, élkylphenolsulfates, and

15 a mixture of these. Of these, primary and secondary
alcoholethoxysulfates are particularly preferable, each
of which has an excellent detergency and an excellent.
foaming property, and is less irritative to skin.

Primary alcoholethoxysulfate can be represented by

20 general formula:

R- (OCH2CHp ) ,0SO3M
where R represents a primary alkyl group, particularly,
alclz alkyl group, M represents a cation, particularly
an alkali metal such as sodium, and n represents 1

25 to 10. Secondary alcoholethoxysulfate can be

represented by general formula:

R(Ri)-CH-(OCHCH;),0SO03M



K salt, Na salt or the like),

N-propyl - N- (2- hydr oxyet hyl ) per fl uor ooct anesul f onam de, perfluoroal kyl (C6
*- C10) - sul fonam dopropyl trinet hyl anmmoni um salt, 20 perfluoroal kyl - (C6 - '
Cl0) - N-et hyl sul fonyl glycine salt (K salt or the |ike), nonoperfl uoroal kyl
(C6 - C10) ethyl phosphoric acid ester, and a m xture of these. O these,
per fl uoroal kyl carboxylic acid (C7 to Cl13) |s particularly preferable. 25
The clear liquid detergent of the present 1} nhvention contains the

al kyl benzenesul fonate salt anionic surfactant in an anmount of preferably
about 12 5 - about 15.5% by wei ght, nore preferably about 5.125 - about

15, 370 by el GilherB2K! LEULBLLY . PLET SERDI Vo AROMT Dazs SOOHL B, 59 DY wel ght.

and the sodium's Ticate an anount "0 Yo 3pout 7% by

wei ght,, parti CUEBLLY,PREkoIaBLYuBDORE + respﬁyé §n5aigg%“§ﬁ§9theFUfthef

the clear liquid rgent rese rnventron ¢

bl or bl y about 5 CaReEEH 3 Ee ”Qﬂ‘gﬂt&ré‘ﬁ% S Peetiree Aon ™ 7

preferably about 1 - about era

about 8.5% by wehghbn, pagtneelaftylsﬁhsxﬁaiiaa@téeléu@wlgglgoé hactant in
an amount of preferably about 1 - about 15% by weight, nore pre erably

about 1 -5aboutadd%mbyepeegbhtsThetochear |iquid detergent may contain the
fluorosurfactant 15 in.an amount of O - about 0.1% by weight, preferably
about 0.01 - about OTh% fyuwebghtfacbaetprehéchbhyy bbooptofidliyabout
0. 09% by wei ght .
blended in the detergent of the present 1nventlon, is
- preferably a surfactant having a perfluorocarbon chain,
and exhibits a verylexcelient surface activity at low
10 concentrations. As the fluorosurfactant, an anionic
type, nonionic type or.ampholytic type can be used.
Preferable examples of the fluorosurfactant are
perfluoroalkylcarboxylic acid (C7 - C13),
perfluorooctanesulfonic'acid diethanolamide,
15 | perfluoroalkyl (C4q4 -~ C33) sulfonate salt (Li salt,
K salt, Na salt or the like),
N-propyl-N-(2-hydroxyethyl)perfluorooctanesulfonamide,
‘perfluoroalkyl |
(Ce¢ - C1p)-sulfonamidopropyltrimethylammonium salt,
20 perfluofoalkyl (Ce - Cy1p0)-N-ethylsulfonylglycine salt
(K salt or the like), monoperfluoroalkyl (Cg - Cig)
ethylphosphoric acid ester, and a mixture of these.
Of these, perfluoroalkylcarboxylic acid (C7 to Cj3) is
particularly preferable. A |
25 - The clear liquid detergent of the present

invention contains the alkylbenzenesulfonate salt

anionic surfactant in an amount of preferably about



Further, it is preferable that the clear |iquid detergent of the present
invention contain 20 a netal-chelating agent, a pH adjusting agent and a
‘freezing/clouding inhibitor. The netal -chel ati ng agent chel ates sodi um
silicate so as to capture it, thus stabilizing it. Preferable exanples of
the netal -chel ati ng agent are 25 et hyl enedi am netetraacetic aci d-based

met al -chel ati ng agents such as ethyl enedi am netetraacetic acid (EDTA),
tetrasodi um et hyl enedi ani net etraacetate sajj, disodium 13

et hyl enedi am netetraacetate salt and a m xture of these, and tetrasodi um
et hyl enedi am netetraacetate salt is particularly preferable. As the pH
adjusting agent, a malic acid 5 (particularly DL-malic.acid), citric acid

‘and/ or  sodi um gi L1 abeu€ans bes phef wedhy, usetle préfégaBlydabsid/ or DL-nalic
acid are particularly preferable. The freezing/clouding inhibitor inhibits

the freezing andissippressutheschosdi by wéighe, cbeatitularty 10 detergent
of the present invention, and fatty acid al kanol am de, which is a

ni t r ogen- cont ai preflenablpnabousubf achbott 8s5prbfewabghtysadd Eaety acid

al kanol am de can function also as an agent for inhibiting reattachnent of
dirt. The fattysadidmiSidi&ahel am de amoantonflepsefevabpyodbotitof a fatty
acid (preferably C8 to C18 fatty acid), such as capric acid, lauric'acid,
coconut ofl fatiy-agbdutnybibyiweaghtl, parbientantydproeferabéyasbgutwi th an

al kanol amine (preferably C8 to Cl18 al kanol am ne), such as L
: 4 - about 5.5% by weight. Further, the clear liquid

detergent of the present invention contains the
polyoxyethylene alkyl or aryl ether nonionic surfactant
in an amount of preferably about 1 - about 10% by
10 weight, more preferably about 1 - about 8.5% by weight,'
and the alkylethersulfate salt anionic surfactant in
an amoqnt of preferably about 1 - abput 15% by weight,
more preferably about 1 - about 14% by weight. The
clear liquid detergent may contain the fluorosurfactant
15 in an amount of 0 - about 0.1% by weight, préferably
about 0.01 - about 0;1% by weight, more preferably
about 0.01 - about 0.09% by weight.

Further, it is preferable that the clear
liquid detergent of the present invention contain

20 a metal-chelating agent, a pH adjusting agent and
a freezing/clouding inhibitor.

The metal-chelating agent chelates sodium
silicate so as to capture iﬁ, thus stabilizing it.
Preferable examples of the metal-chelating agent are

25 ethyleﬁediaminetetraacetic acid-based metal-chelating
agents suchlas ethyiénediaminetetraacetic acid (EDTA),

tetrasodium ethylenediaminetetraacetate salt, disodium



20 di et hanol am ne, nonoet hanol am ne or isopropanol am ne. Such fatty acid
.al kanol am des are commercially available. The fatty acid al kanol am de can
be used in the formof mxture. In the clear liquid detergent of the
present 25 invention, the netal-chelating agent is contained preferably
in an anount of about 6% by weight or |ess, nore preferably in an anount of
about 0.5% - about 3% 14 by weight, nost preferably in an anount of about
0.5% - about 2.5% by weight. In the clear #%quid detergent of the present
invention, the pH adjusting agent is contafned 5 preferably in an anount of
about 5.5% by weight or less, nore preferably in an anount of about 0.05%
- "about 5% by weight, nost preferably in an anount of about 0.05% - about

4% by wei ght . IQt[a??eﬁlaﬁ%‘?gkhgﬂggrQSESEQEQt agfltt dipaeﬁgs&u}g b2veRkikan

the freezing/clouding In itor 1s contalne preterab in an amount Of

about 0.1% - abgyh 3¥tb¥s¥EiGR! etAPienBHEhRALABLYtIrBadBLARBUBRL QS j@bOUL
0.1% - about 2.5% by weight. Thus, in a particularly preferable enbodi nent,

15 the clear |igdrdidatarggnpreketrbplpresent invention contains the
al kyl benzenesul fonate salt anionic surfactant in an anount of about 5 -

~about 15.5% by wei ghis, ther @Hprdfjesaing abent ,5al#mlicakaud 15. 375% by
wei ght, particularly preferably about 5 - about 8.5% 20 by wei ght, the
sodi um si bi cat e (par&dcadeudy BL-mBddc acid)abedtri%w B¢ ideiagdy/orparticul arly
preferably aboutsodium citrate can be preferably used. Citric acid
and/or DL-malic acid are particularly preferable.
The freezing/clouding inhibitor inhibits the
freezing and suppress the clouding of the clear liquid

10 detergent of the present invention, and fatty acid

alkanolamide, which is a nitrogen-containing nonionic.
surfactant, is preferably used. Fatty acid

alkanolamide can function also as an agent for

inhibiting reattachment of dirt. The fatty acid.

15 ‘alkanolamide is a condensation product of a fatty acid
(préferably Cg to Ci1g fatty acid)} such.as capric acid,
lauric acid, coéonut oil fatty acid, myristic acid,
stearic acid or oleic acid, with an alkanolamine
(preferably Cg to Cjg alkanolamine), such as

20  diethano1amine,;monoethanolamine or isopropanolamine.
Such fatty acid alkanolamides are commercially
available. The fatty acid alkanolamide can be used in
the form of mixture.

In the clear liquid detergent of the present

25 ~invention, the metal-chelating agent is contained

preferably in an amount of about 6% by weight or less,

more preferably in an amount of about 0.5% - about 3%



4 --.about 5.5% by weight, the pol yoxyethylene alkyl or aryl ether nonionic
.surfactant in an anmount of about 1 - about 10% by wei ght, nore preferably
about 25 1 - about 8.5% by weight, the alkylethersulfate salt anionic
surfactant in an anount of about 1 - about 15% by weight, nore preferably
about 1 - about 14% by 15 weight, the netal -chel ating agent in an anount
of about 0.5%- about 3% by weight, nore preferably in an anount of about
0.5% - about 2.5% by weight, the pH adjusting agent in an anount of about
0.05% - about 5% by weight, 5. nore prefeéébly in an anount of about 0.05%
- about 4% by weight, the freezing/clouding inhibitor in an anpbunt of
about 0.1% - about 3@6by wei ght, nore preferably in an anount of  about

0.1% - about 2.5% by, weight, and t ance of mater etergent can
contain the 10%] rf“l‘f’c'sttarﬁreiﬂa a?ﬁ’ rrlent Dompunt, £ Yoo by  wei ght,
preferably abouyg quI - % Db nor e preferably about 0.01 -
about 0.09% byti{meﬁ ht .2 k?cf'\lbfa%ﬁ%e "y I e aspect, the clear liquid

f
o Zﬂoﬁﬁ“é‘? LI ‘*8550]“ ‘%ﬁeﬁtﬁ%ﬁf%ﬁyﬁgﬁ%“&@?e%%tﬁ?ﬁﬁ' ot |
about 0. aboﬁ#t%gexsa’%% %&i NE und hee %Bﬁd@@wwu&@& ag d dd an

anount of 5% by wel ght, especially i'n an anount of "about

5 - about 12. 5%5’1}% ‘ﬁ&ﬂraﬁﬂ? A ki lamdid oyAboud de. 03% an asBunts of

about 1 - about
by welght, most preferably in an amount of about

detergent of the pre ent i nvent i can, b ing liquid
sodiumsilicate in an amunt ot- Ojglb ‘fld &tpérgcg t g’%‘f%els%%se especially
n

0.05% - about 4% by weight.
In the clear liquid detergent of the present

10 invention, the freezing/clouding inhibitor is contained
preferably in an amount of about 0.1% - about 3%
by weight, more preferably in an amount 6f about
0.1% - about 2.5% by weigﬁt.

Thus, in a éartiéularly preferable embodiment,

15 the clear'liquid-detergent of the present invention
contains the alkylbenzenesulfonate salt anionic
surfactant in an émount of about 5 - about 15.5% by
weight, more preferably about 5.125 - about 15.375% by

- weight, particularly preferably about 5 - about-8.5%

20 by weight, the sodium silicate in an amount of about
1 - about 7% by weight, particularly preferably about
4 - about 5.5% by weight, the polyoxyethylene alkyl or
aryl ether nonionic surfactant in an amount of about
1 - about 10% by weight, more preferably about

25 1 - about 8.5% by weight, the alkylethersulfate salt
anionic surfactant in an-améunt of about 1 - about 15%

by weight, more preferably about 1 - about 14% by



wei ght, especially in an anount of about 1 - about 4% 25 by wei ght, the
fluorosurfactant in an amount of 0 - about 0.1% by weight, especially in an
“anmount of 0 - about 0.09% by wei ght, the pol yoxyethyl ene alkyl 16 or aryl
et her nonionic surfactant in an anount of about 1 - about 10% by wei ght,
especially in an anount of about 1 - about 8.5% by weight, the

al kyl ethersulfate salt anionic surfactant in an anount of about 1 - about
5 15% by wei ght, especially in an anmount of about 1 - about 14% by wei ght,
the freezing/clouding inhibitor in an anddnt of about 0.1 - about 3% by
wei ght, especially in an anount of about 0.1 - about 2.5% by weight, and

t he balance of water. In this case, 10 needless to say, the

al kyl benzenesul foni ¢, acji d and the kal i netal hydroxide are esent._in
the final clear"e}9Qut dtla%tr%?b%ﬂ'fcrh%ia%%nq haé‘%/erétrefl P THr A HET cg){ aatsbeos“l,t but
t he al kyl benzengesul f onj.c_aci [ esent | i lear_ | i qui
detergent int h(g' #j%)r'r'n %?OQT k%f %25&%5%’ sr}é%és rbgﬁéér%]é’gt%g a\‘/\f} t%ﬂg‘
alkali nmetal. T tnofqthe I f t qﬁggmm to

t he amount of é?ﬁyigenze%éi%lfdﬁ?%ggé?gﬂﬁ?ggsH%gﬁﬂgEQﬂggﬁ%alated 1y

stoi chi ometri cahbynt Al paghi &Hb@nt YoPr b&iebl ot hoshd e DE eparidight 20 the
clear liquid detergent of the present invention is to prepare in advance

(a) an amieous merdt pparefaBlly ohkyh banzemesot faraie Gadss aniavdet 4%
surfactant by adding, to an al kyl benzenesul fonic acid, water and an al kali .
met al hydr oxi deby swebghs, sohle ufir &y zliwy/ dbowd i ppt Asisilbitto2 51 myain cxmaolent
preferably sodi um hydroxi de) as a
of about 0.1% - about 3% by weight, more preferably in
~an amount of about 0.1% - about 2.5% by weight, and
the balance of water. The detergent can contain the
10 fluorosurfactant in an amount of 0 - about 0.1% by
weight, preferably about 0.01 - about 0.1% by wéight,
more pfeferably about 0.01 - about 0.09% by weight.
In another preférable aspect, the clear liquid
detergent of the present invention can be prepared by
15 - blending liquid sodium siiicate in an amount of about
1 - about 7.5% by weight, especially in an amount
of about 1 - about 6% by weight, the metal-chelating
agent in an amount of about 0.5 - about 3% by weight,
especially in an amount of about 0.5 - about 2.5% by
20 weight, the alkylbenzenesulfonic acid in an amount of
about 5 - about 15% by weight, especially in an amount
of about 5 - about 12.5% by weight, the alkali metal
hydroxide in an amount of about 1 - about.4.5% by
weight, especially in an amount of about 1 - about 4%
25 by weight, the fluorosurfactant in an amount of

0 - about 0.1% by weight, especially in an amount of

0 - abéut 0.09% by weight, the polyoxyethylene alkyl



neutral i zing agent for the al kyl benzenesul fonic acid in order to
neutralize the al kyl benzenesul fonic acid; 17 (b) an aqueous solution of
‘'sodiumsilicate, which contains liquid sodiumsilicate, a netal-chel ating
agent, a pH adjusting agent and water; and (c) an aqueous solution of a
m xed surfactant by blending a 5 pol yoxyethyl ene al kyl or aryl ether
noni oni ¢ surfactant, a freezing/clouding inhibitor, an al kyl ethersulfate
salt anionic surfactant, water and, optionally, a fluorosurfactant. Then,
particularly preferably, the aqueous 10 sot@tion of sodiumsilicate (b) is
gradually added to and m xed with the aqueous solution of the m xed
surfactant (c), and the aqueous solution of the - al kyl benzenesul fonate salt
ani oni ¢ surfactant radual | y adde nd, mxed with th resu{tant
¥CI§ fe

a) is to .
mxture, 15 thu?;rp?é}S_gar?T‘@e hRCR T 8%; %CE%?_ rint? oITTRRE P Rae
| vents on The OTPORLLLON 810 ach: hy L N5eSk U1 B0 (R)an SRUAL OB (D) and
ol 1 on, (), 220 o6! LR o) BEcel BERE, 8 ARviBLALbmAREPaT S
oo benzencsu! (998 €034 PLBPLESTHE 351801 s, B BRRENSSLbRR.
Do oL S S0 b e BRI Bhob e By YA DR BREUL 68 Goselo blended 1
1 - about 14% by weight, the freezing/clouding
inhibitor in an amouﬁt of about 0.1 - about 3% by
weight, especially in an amount of about 0.1 - about
2.5% by weight, and the balance of water. 1In this casé,
10 neediess to say, the alkylbenzenesulfonic acid and the
alkali metal hydroxide are present in the final clear
liquid'detergent not as they are in original states,
but the alkylbenzenesulfonic acid are present in the
final clear liquid detergent in the form of alkali
15 metal salts after reacted with the alkali metal.
The amount of the alkylbenzenesulfonate, corresponding
to the amount of alkylbenzenesulfonic acid used, can be
calculated stoichiometrically.
A particularly preferable method for preparing
.20 the clear liquid detergent of the present invention
is to prepare in advance (a) an aqueous solution of an
alkylbenzenesulfonate salt anionic surfactant by adding,
to an alkylbenzenesulfonic acid, water and an alkali
'metal hydroxide (such as sodium hydroxide or potassium,
25 hydroxide, preferably sodium hydroxide) as a
- neutralizing agent for the alkylbenzenesulfonid acid

in order to neutralize the alkylbenzenesulfonic acid;



18 power may not be obtained. On the other hand, if the blended anount
exceeds 15 parts by weight, a deposit may be created in the final

‘det ergent conposition due to the interaction with sodiumsilicate. It is 5
particularly preferable that the al kyl benzenesul fonic acid be blended in
an. anount of about 5 - about 12.5 parts by weight. The alkali netal

hydr oxi de, particularly sodium hydroxide, which is used as a neutralizing
agent for 10 the al kyl benzenesul fonic acit’in order to prepare the agueous
solution (a) of the al kyl benzenesul fonate salt anionic surfactant, is
blended-preferably in an anount of about 1 - about 4.5 parts by weight. If

t he anobunt of Kk LS | ess_than part .15 by wei ght,
a sufficient neutf ?h g%?%ﬁgéfé?gygigﬁKgf %%£W83%+fb%? eacVi ARy not be.
achi eved. On theonehigs fﬁ@gldtggdpuﬁngfg GapLnt , &% @gg—ggefag garts by
wei ght exceeds the necessary anmount ftor t “neu ra Ization

al kyl benzenesul 4gent, agi ga aa ggln%oa@@ﬁtegggo@a@@f fﬂ@, nz ad to too
much alkali. It is particularly preferable that the al tal hydroxide

be bl ended in aaqaeoustsoliuvebontof a mboed @uPesdsany bYBbgéﬁdlﬁ § hhe
aqueous solution (a) of the 25 al kyl benzenesul fonate salt anioniC

surfact ant, mat@@lYQXYQt@ﬁUemepabkgla@tyafyla@tm@ﬁum&nﬂénﬁboyﬁrﬁQctaﬂ@PUt
48.5 parts by wei | f the anbunt of water blended 19 is less than 20
parts by wei ght2 gﬁ@e@;@géglqu;mg inhibitor, an alkylethersulfate
salt anionic surfactant, water and, optionally,
a fiuorosurfactant.
| Then, particularly preferably, fhe aqueous
10 solution of sodium silicate (b) is gradually added
to and mixed with the aqueous solution of the mixed
surfactant (c), and the aqueous solution of the
alkylbenzenesulfonate salt anionic surfactant (a) is
gradually added to and mixed with the resultant mixture,
- 15 ‘thus preparing the clear liquid detergent of the
present invention.
The composition of each of the solution (a),
solution (b) and solution (c) will now be described.
In the following, the solution (a), solution (b) and
20 solution (c) are mixed so that the total is 100 parts
by weight. |
When preparing the aqueous solution (a) of
alkylbenzenesulfonate salt aﬁionic surfactant, the
alkylbenzenesulfonic acid should be blended preferably
25 in an amount of about 5 - about 15 parts by weight.

If the amount of the alkylbenzenesulfonic acid blended

is less than 5 parts by weight, a sufficient detergency



al kyl benzenesul fonate salt excessively increases due to the
.neutralization, and therefore it may become difficult to handle the
solution (a). In the solution 5 (a), it is particularly preferable that

wat er be blended in an anmount of 20 to 44.95 parts by weight. It should be
noted that when preparing the aqueous solution (a) of the

al kyl benzenesul fonate salt -surfactant, thegnmetal -chelating agent can be

bl ended 10 in an anount of about 3 parts by weight or less, preferably in
an anmount of 0.5 - about 3 parts by weight, nore preferably in an anmount
of about 0.5 - about 2.5 parts by weight, and the pH adjusting agent can

be bl ended in apowsRURhyOho@bBEt oBtaiRBELS 0hS+RY Wehaht th'?i ' th
preferably in ag anountyof about. 0. 05 - about é parts B %t ffor e

referably in Bleadednameting. eﬁcbedabqgt Qré3 By i xtwelgag the case
3here the netal -chel ati ng agent and the pﬁ adjugtlngBagént arg 35 t he

armount  of matermhyebdedreaeedn1hh€h§0EthQndéﬁbr§BHQ|eoﬁgﬁgﬁEaghydgg 20 to
45 parts by weight, particularly, 20 to 45 partsS by wel wever

addi tion of thetoethk- ¢thekatthgoageith apdibhesphliadiesti rg agent tends tO
cause a | ayer separation in the solution (a) of the 25

al kyl benzénesul penatieudakiyaprefiecablef ahba@nthet AUky1BeaeeskkaliFBdic
continuous stirring of the solution (a) of the alkylbenzenesul fonate salt
surfactant in 28cidobei hliendkey pnoducamguhkeot! ebouki gui-daBeter gent of the
invention. In the sodiumsilicate aqueous solution (b), the
12.5 parts by weight.
The alkali metal hydroxide, particularly sodium
hydroxide, which is used as a neutralizing agent for
10 the alkylbenzenesulfonic acid ih order to prepare the
aqueous solution (a) of the alkylbenzenesulfonate salt
anionic surfactant, is blended preferably in an amount
of about 1 - about 4.5 parts by weight. If the amount
.of the alkali metal hydroxide is less than 1 part
15 by weight, a sﬁfficient neutralization of the
alkylbenzenesulfonic acid may not be achieved. On the
other hand, the blended amount exceeding 4.5 parts
by weight exceeds the necessary amount for the
neutralization of the alkylbenzenesulfonic acid, and is
20 not economical, and may lead to too much alkali. It is
particularly preferable that the alkali metal hydroxide
be blended in an amount of about 1 - about 4 parts by'
weight.
In the aqueous solution (a) of the
25 alkylbenzenesulfonate salt anionic surfactant, water is

blended preferably in an amount of about 20 - about

48.5 parts by weight. If the amount of water blended



liquid sodiumsilicate is blended preferably in an 5 anount of about 1 -
about 7.5 parts by weight. If the blended anmount of liquid sodiumsilicate
‘-is less than 1 part by weight, a sufficient detergency effect may not be
obt ai ned, whereas if the bl ended anbunt exceeds 7.5 parts by weight, a
silica deposit may be created. 10 It is preferable that the liquid sodium
silicate be blended in an anmount of.about 1 to about 6 parts by weight.
In the sodiumsilicate aqueous solution (bhgo the netal-chelating agent is
bl ended preferably in an 15 anount of about 0.5 - about 3 parts by weight.
If the blended anbunt of the netal -chelating agent is less than 0.5 parts
by weight, a sufficient chelating effect for the.sodiumsilicate may not
be obtai ned. |f1fhéesEl &hadad28npantsekyewed gBtpathe Wyisweisghtly, othe
chelating 20 effect s not particularly inproved. It is particularly
preferabl e thataﬁ%@lP@PéPBEHEﬂﬁppﬁﬁeaﬁéﬁﬁ epeeplsdNgdy iimcaeasesuniueof about
0.5 to about 2.% p%hts b¥ mgL ht.. In the sodiumsilicate aqueous. solution
(b), the 25 pH"8dj-0§t PRYTLE8entaftoBr AR theEREREB! (i ti magnbeeomet  of
about 0.05 - ab parts b Lgh If the bl ended anount of the pH

adj ust i ng agent8#§f?8§§tt§8nxﬁﬁgig.%gepﬁpﬁgtﬁﬁnméﬁdht,IPttﬁ&ysﬁ&Ptlon
contribute to th adj.u | ower.i_n pH . I f the bl ended

anount exgeeds égﬁérgg %%n&é&&%%?egﬁ&Xa§r8£eg§§é§sE@éwaaFGﬁe &d. It is

particularly preienaBbeihnah hReunPBradouth 19.39°06,08 ByeRdednin an
It should be noted that when preparing the aqueous
solution (a) of the alkylbenzenesulfonate salt
surfactant, the metal-chelating agent can be blended
10 | in an amount of about 3 parts by weight or less,
preferably in an amount of 0.5 - about 3 parts
by weight, more preferably in an amount of about
0.5 - about 2.5 parts by weight, and the pH adjusting
agent can be blended in an amount of about 0.5 parts
15 by weight or less, preferably in an amount of about
0.05 - about 0.5 parts by weight, more preferably in
an amount of 0705 to about 0.45 parts by weight.
In the case where the metal-chelating agent and the pH
adjusting agen£ are added, the amount of water blended
20 . in the solution (a) should preferably be 20 to 45 parts
by weight, particularly, 20 to 45 parts by weight.
However, the addition of the metal-chelating agent
‘and the pH adjusting agent tends to cause a
layer separation in the solution (a) of the
25 alkylbenzenesulfonate salt anionic surfactant, thus
.nécessitating conﬁinuoﬁs stirring of the solution (a)

of the alkylbenzenesulfonate salt surfactant in



0.05 - about 4 parts by weight. In the sodiumsilicate agueous sol ution
.(b), water is blended preferably in an amount of about 1 - about 20 parts
by weight. If the amount is less than 1 part 10 by wei ght, organic acids
such as the pH adjusting agent may not sufficiently dissolve. In the
solution (b), it is particularly preferable that water be blended in an
anount of about 1 to about 18 parts by meiggt. Next, in the agueous
solution (c) of the mxed 15 surfactant, t pol yoxyet hyl ene al kyl or aryl
ether nonionic surfactant is blended preferably in an anount of about 1 -
about 10 parts by weight. If the anobunt of the nonionic surfactant bl ended

20 obtained. Onrhe orhar RaksorF R APCRueiE R e 8RB ERen T sar 1 s by.

wei ght, the viseasi tiwvenyiogxcessively increase or foam ng may occur,
causing a difficulty in handling the obtained solution (c). It is

particularly preferahlne thatsoldiameni19Ria¢e23 C bl,ended,in an
anount of about 1 - about 8.5 pg}ts byawgigﬁ?ng% %%ghggggodggéoﬂSFion (c)

of the mixed 221iguitiagbanum sheiakkyl esheneybbat preablai,0nhCapsur fact ant
be bl ended preferably in an anmount of about 1 - about 15 garts By.meight.

If the anbunt ofmbhet affi abbatsur fagbaat bl.engadtssphegsiyhan lrpatheby 5
wei ght, a sufficient detergency effect may not be obtainéd. On the other
hand, if the bl bid¢adednamotintenceadguil padiambyinetghe, ikhee¥sseasht y may

1l part by weight, a sufficient detérgency effect may

not be obtained, whereas if the blended amount exceeds

7.5 parts by weight, a silica deposit may be created.

10 It is preferable that the liquid sodium silicate be
blended in an amount of. about 1 to about 6 parts by
weight.

In the sodium silicate aqueous solution (b), the
metal-chelating agent is blended preferably in an

15 amount of about 0.5 ~ about 3 parts by weight. If the
blended amount of the metal-chelating agent is less
than 0.5 parts by weight, a sufficient chelating effect
for the sodium silicate may not be obtained. If the
blended amount exceeds 3 parts by weight, the chelating

20 éffect is not particularly improved.- It is |
particularly preferable that the metal-chelating agent
be blended in an amount of about 0.5 to about 2.5 parts
by»weighﬁ;

In the sodium silicate aqueous.solution (5), the

25 pH adjuﬁting agent is blended preferably in an amount

of about 0.05 - about 5 parts by weight. If the

blended amount of the pH adjusting agent is less than



excessively increase or foam ng may be generated, causing a difficulty in
_handling the obtained solution 10. (c). It. is particularly preferable that
the anionic surfactant should be in an anount of about 1 - about 14 parts
by weight. In the aqueous solution (c) of the m xed surfactant, the
freezing/clouding inhibitor is blended 15 preferably in an anount of about
0.1 - about 3 parts by weight. If the anmount of the freezing/clouding

i nhibitor blended is less than 0.1 part byzﬁeight, a sufficient
freezing/clouding inhibiting effect may not be obtained. On the other
hand, if the blended anobunt 20 thereof exceeds 3 parts by weight, the

det eff ; i Libgi t . ' b

Gener 9160 causi g 8 BFFEoaTL Yo AndFi RGY RG - GBPSF AEHCS ot FOR (o). 11

[ ticularl ; @ t hat d ' \oudi { nhj bit be bl ended
| 25 an amount "0 aene6. 5 PAbotD s 5 garEoPR) “wel GuENS PhePiBdaqucous

sol ution (c) Ofahbﬁn%iéﬁ@ee&grga§E§EE1bya&ﬁgghaé?gﬁ?ﬂggfBFeEQEQQEXYETX?n

anount of 23 about 10 to about 30.1 parts he“andun

wat er bl ended iSohé&édthamtlepgéEt@&umﬁkgptpré?@raﬁiécﬁﬁhiytﬁg the .
solution (c) may becone excessively high, causing a ditficulty in handling

the obtaihed 5 ®bl atlijostihty hgepar beculanby¥dpisf ghabhsuhbabsabeltbe
bl ended in an anmount of about 10 - about 28.09 parts by weight. In the

aqueous sol uti ofi-08) ~ohbbhée Hi pedtsshyfweight, the fluorosurfactant, if
contained, is
- In the sodium silicate aqueous solution (b), water
_ ié blended preferably in an amount of about 1 - about
20 parts by weight. If the amount is less than 1 part
10 by weight, organic acids such as the pH adjusting aéent
may not sufficiently dissolve. 1In the solution (b),
it is particularly preferable that water be blended in
an amount of about 1 to about 18 parts by weight.
Next, in the aqueous solution (c) of the mixed
15 surfactant, the polyoxyethylene alkyl or aryl ether
nonionic surfactant is blended preferably in an amount
of about 1 - about 10 parts by weight. If the amount
of the nonionic surfactant blended is less than 1 part
by weight, a sufficient detergency effect may not be
20 - obtained. On the other hand, if the blended amount
exceeds 10 parts by weight, the viscosity may
excessively increase or foaming may occur, causing
a difficulty in handling the obtained solution (c).
It is particularly preferable that the nonionic
25 surfactant be blended in an amount of about 1 - about

8.5 parts by weight.

In the aqueous solution (c) of the mixed



10 bl'ended preferably in an anount of about 0.1 part by weight or |ess,
nore preferably about 0.01 - 0.1 part by weight. If the anpount of the _
fluorosurfactant is |ess than 0.01 part by weight, a sufficient detergency
.power to be obtained fromthe surfactant nay not be 15 exhi bited -
sufficiently. On the other hand, if the blended anmount thereof exceeds 0.1
part by weight, the detergency effect may,got be further inproved.. It is
particularly preferable that the quorosur? ctant be blended in an anount
of 0..01 - about 0.09 parts by 20 weight. In the case where the
fluorosurfactant is added, the anmount of water blended into the aqueous

solution (c) of ste Be¥ad,suhba ! I bQut. 10 to about 30
parts by meight? pa?ticularly %Engﬁgﬁﬁgggﬁgé?gléaég g oat't5s parts by

wei ght. 25 The sat€acuagd bB bNEnREASERErbRYBAL y Qy el
including distilled water,. purified gure mate&,gﬂigﬁ 8@%ﬁgﬁgggm%%PPtMater,

regul ar tap wat&r- abdu@r0Bnga2ds Bt eeigheVever, thk L§ f g t hat
wat er from which iron conponent hgg beeg renoved be usggﬁ%Fﬁgt%é%, t he

clear liquid deaaigemt.sﬁrfhetanesbméndéavﬁath@@scﬁﬂaﬁoﬁtihEtabgiSCOSity
adj usting agent such 5 as carboxynethylcellul ose for the purposSe of
adj usting> the vesgbsitg. shAfibeenasdevbegenaykykbeszenaguhbenaee salt
anionic surfactant itself is used as the starting material, the alkal
met al hydr oxi dechsaanadut r @hi thagotbeagkahdj sifotheebeended. ambugech a
case, it is possible to prepare an aqueous solution, corresponding to the’
exceeds 15 parts by weight, the viscosity may
excessively increase or foaming may be generated,
causing a difficulty in handling the obtained solution
10 (c). It is particularly preferable that the anionic
surfactant should be in an amount of about 1 - about
14 parts by weight.
In the aqueous solution (c) of the mixed
surfactént, the freezing/clouding inhibitor is blended
15 preferably in an émount of aboﬁt 0.1 - about 3 parts
by weight. If the amount of the freezing/clouding
inhibitor blended is less than 0.1 part by weight, a
sufficient freezing/clouding inhibiting effect may not
be obtained. On the other hand, if the blended amount
20 thereof exceeds 3 parts by weight, the detergency
effect may become an equilibrium state or foaming may
be generated causing a difficulty in handling the
obtained solution (c). It is particularly-preferable
that the freezing/clouding inhibitor be blended in
25 an amount of abut 0.1 - abbut.2.5 parté by weight;

In the aqueous solution (c) of the mixed

surfactant, water is blended preferably in an amount of



aqueous solution (a) of the al kyl benzenesul fonate salt anionic surfactant,
by using about 5 - about 15.5 parts by weight of al kyl benzenesul fonate
“(preferably about 15 5.125 parts by weight - about 15.375 parts by weight),’
0 - about 3 parts by weight of the netal-chelating agent, 0 - about 0.5
parts by weight of the pH adjusting agent, and about 21.55 - 30 parts by
wei ght of water (preferably about 21.55 - about 29.5 parts 20 by weight).
Then, the clear liquid detergent of the p&ésent invention can be prepared
by using this together with the aqueous solution (c) of the m xed
surfactant and the aqueous solution (b) of sodium silicate and bl endi ng

themsimlarly._25 Thf c%ear quu%d detergent of the present invention
mai ntai ns the tF2Rspat &nky BPOULsS0chl PREES Pysvaightear Ifypbe mmouhtdoes

not generate a 112 L precipitate (precipitate such as silica
preci pit at ed f$§ﬁ§§% {uﬁ%%ﬁ ?@af%,PS?SsBB%Enf§uB?5FebﬁaUElE9tth§hereaction

bet ween t he surg : N | ] 1t hou creatjng cloud even the
yEEa tﬁ%ag%%e%%lwil?niic?eﬁﬁYIbeg?ggo?ﬁgﬁsﬁﬁvﬁéYer

tenperature varies, an ergen

rurther, ine delgngeeuelnghe gl eesnby Lpven! hgnl 3o LoL SURer o bo | (e

conventional detergent in terns O etergency powe

det er gents conposétheio®f the P§e§§F£icﬁﬁ¥fﬂ§iggegéggﬁiéstﬁgte%gggkfﬁé

detergency power in 10 cleaning of clothes,”a I'ng of a was

ni che, toilet,bbandedommn i ael atbwgt aobaiBottbio FUr4hshe Hehg g&kg&eﬂy"‘“h
wat er, the detergent exhibits an excellent power in cleaning shes. “ Wen
diluted with wateight.

In'ﬁhe aqueous 501ution (c) of the mixed

surfacﬁant, the fluorosurfactant, if contained, is

10 blended preferably in an amount of about 0.1 part by
'weight or less, more preferably about 0.01 - 0.1 part
by weight. If the amount of the fluorosurfactant is
less than 0.01 part by weight, a sufficient detergency
power to be obtained from the surfactant may not be

15 exhibited sufficiently. On the other hand, if the
blended amount thefeof exceeds 0.1 part by weight, the
detergency effect may not be further improved. It is
particularly preferable that the fluorosurfactant be
blended in an amount of 0.01 - about 0.09 parts by

20 weight. 1In the case where the fluorosurfactant is
added, the amount of water blended into the aqueous
solution (c) of the'mixéd surfactant is preferably
about 10 to about 30 parts by weight, particularly
preferably about 10 to about 28 parts by weight.

25 : The water used in the present invention may Be any

water including distilled water, purified pure water,

ion exchanged soft water, regular tap water, and ground



1000-fold, the clear liquid detergent of the present 15 invention exhibitsa
weak alkalinity (a pH value of higher than 7, but |ess than 8). Further,
since the anount of the nonionic surfactant used is extrenely limted,
the detergent is environnentally friendly. For exanple, in the case where
the clear liquid 20 detergent of the present invention is used for washing
clothes, it is preferable that the clear liquid detergent of the present

i nvention be dissolved at ratio of 0.8 tozg.OQ per 1L (liter) of water.
EXAMPLE 1 25 <Preparation of the aqueous solution (a) of the

al kyl benzenesul fonate salt surfactant> To 6.25 parts by wei ght of

comercial ly avgj,l e i.near, dodecyl henzenesul fonic acid (LI PON LH 500
of - Lion Fat & Oﬁt%%g.,%%pg&%Q’ZQF2§Sp8¥F 3% %@i§h?towatﬁ5téromayhaéded,

and further 0.63%pRabihod%e S;??Ea%%egtggéggg'

m
“ethyl enedi ani nefetr aacetat e _ gbgFtESSQ°meighp of citric
Bqueots ol ut ) on obt Aty e, Slelng 18I F0KEE o, 02, Ehah Prapedbai um

aqueous sol uti on obtained by dissolving

and 10 Stifred S6 aeriomeal Py oa The - dbasayi bindaiusbiPanagentosucho
DB ¢ Shroe a CUmSAERhALeRapis, She SHEILREISERCSY LapRLE P
silicate> 15 Tothe29ipabksthy weight of sodiumsilicate No. 2
In the case where alkylbenzenesulfonate salt
anionic surfactant itself is used as the starting
material, the alkali.metal hydroxide as a neutralizing
10 agent is not necessary. In such a case, it is possible
to prepare an aqueous solution, correspbnding to the
aqueous solution (a) of the alkylbenzenesulfonate salt
anionic surfactant, by using about 5 - about 15.5 parts
by weight of alkylbenzenesulfonate (preferébly about
15 5.125 parts by weight - about 15.375 parts by weight),
0 - about 3 parts by weight of the metal-chelating
agent, 0 - about 0.5 parts by weight of the pH
adjusting agent, and about 21.55 - 30 parts by weight
of water (preferably about 21.55 - about 29.5 parté
20 by weight). Then, the clear liquid detergent of the
present invention can be prepared by using this
together with the aqueous solution (c) of the mixed
surfactant and thé aqueous solution (b) of sodium
silicate and blending them similariy.
25 The clear liquid detergent of the present
invention maintains the transparency of a so-called

crystal-clear type, which does not generate a deposit



as specified by JIS, 0.871 parts by weight -of tetrasodi um

.ethyl enedi am netetraacetate salt, then 0.0871 parts by weight of malic _
acid, and 7.7519 parts by weight of water were added and m xed to prepare
an 20 aqueous solution (b-1) of sodiumsilicate was obtained. <Preparation
of the aqueous solution (c) of the mxed surfactant> 5.92 parts by wei ght
of a pol yoxyet hyl ene al kyl ether nonionic surfactant (PERESOFT 209 of
Myoshi G| 25 & Fat Co., Ltd.: primary hjgher al cohol et hoxylate), 10.36
parts by weight of an al kylethersulfate salt anionic surfactant (SPAN NE
C25 of Myoshi Ol & Fat 27 Co., Ltd.: prinmary higher alcoho

et hoxysul fate), 0.0435 parts by weight of a fluorosurfactant (SURFLON

S- 111 (wat er - sobuibpeec Opideedi (Fesspfoate Llédch as silic ipitated
per fl uoro- C8-al kyl car boxylic ac§%), %.87 parts by 5 meig%tpﬁﬁc%%&tiF%cid
al kanol am de ( STARRHEME:EmOosilieate P br &sb@iufOsul £4€le : mEQOAdSNSEL ON

product of coconut fatty acid and diethanol am ne), and 19. 8065 parts by
wei ght of wat erreeceionxedtvoget ke sudfsttanedand apPk&paf ewBHhSEIEOUS
solution (c-1) of the mxed 10 surfactant. <Preparation of the clear liquid
detergent> To theahgugotsosdl evénntiie-tiémpératerei xadiespurédndteiné, the
aqueous solution (b-1) of sodium silicate was added gradually, and nixed
t oget her until dstevgegbndstyeadbly hdssebleedein hoabeeneobsr that urehet he
aqueous solution (a-1) of the al kyl benzenesul fonate salt anionic
surfactant was @@BeaggRtdeél tye pr@sent invention is far superior to
the conventional detergent in terms of detergency power.
The clear liquid detergent composition of the present
invention exhibits an excellent detergency power in
10 cleaning of clothes, and cleaning of a waShing niche,
toilet, bathroom including a bath tub. Further, when
diluted with water, the detergent exhibits an excellent
power in cleaning dishes. When diluted with water
1000-fold, the clear liquid detergent of the present
15 invention exhibits a weak alkalinity (a pH value of
higher than 7, but less than 8). Further, since the
amount of the nonionic surfactant used is extremely
limited, the detergent is environmentally friendly.
For example, in the case where the clear liquid
20 detergent of the present invention is used for washing
clothes, it is preferable that the clear liquid
detergent of the present invention be dissolved at
ratio of 0.8 to 1.0g per 1L (liter) of water.
EXAMPLE 1
25 : §Preparation of the aqueous solution (a) of the

alkylbenzenesulfonate salt surfactant>

To 6.25 parts by weight of commercially available



stirred to prepare a desired clear liquid detergent of the present
invention (detergent A). 20 EXAMPLE 2 <Preparation of the aqueous sol ution
“(a) of the alkylbenzenesul fonate salt surfactant> To 6.25 parts by weight
of commercially available |[|inear dodecyl benzenesul fonic acid (LI PON LH 500
of 25 Lion Fat & G| Co., Ltd.), 22.25 parts by weight of water, 0.625
parts by weight of tetrasodium ethyl enedi am netetraacetate salt and 0. 0625
parts by 28 weight of citric acid (crystagg were added and m Xxed

together. To thus obtained aqueous solution, an aqueous sol ution obtained
by dissolving 1.71875 parts by wei ght of sodiun1hydrOX|de (anhydride) into
5 19.09375 parts by weight of water, was m xed and stirred so as to

achi eve the neuliméazaddodecy Do@nepresul folesi 4€1d agueros S@Lih6 ops (a-2) of
al kyl benzenesul fonate salt anionic surfactant. <Preparation of the aqueous
solution (b) ofLsouibat 4005l|Ccaj extdo) 4. 23. phrparby beiwdiget sdi um
silicate No. 2 specified by JIS, 0.871 parts by weight of tetrasodi um
ethylenedianinéW@t?é&@éﬁaﬂéd%@}tan® DeTthenr 0 562y perghtbpfweightcofici d
(crystal), and 7.7519 parts b 15 wei ght of water were added one after
anot her and n1XEﬁtr@%O%%%%a$Egbl%%%¢¥@@l%ﬁﬁéhu%a%%tﬁt¢oﬁa¥b apdof sodi um

silicate. <Prepgrgé£on of the q&ueous solution (c) of the mxed
surf act ant > . > parts by weight of citric acid (crystal) were

mixed thereto to be dissolved. To the mixture, an
aqueous solution obtained by dissolVing 1.71875 parts
by weight of sodium hydroxide (anhydride) into
19.09375 parts by weight of water, was mixed and
10 stirred so as to neutralize the dodecylbenzenesulfonic
acid to prepare.a desired aqueous solution (a-1) of
alkylbenzenesulfonate salt anionic surfactant.
<Preparation of the aqueous solution (b) of sodium
silicate>
15 To 4.29 parts by weight of sodium silicate No. 2
as specified by JIS, 0.871 parts by weight of
tetrasodium ethylenediaminetetraacetate salﬁ, then
0.0871 parts by weight of malic acid, and 7.7519 parts
by weight of water were added and mixed to prepare an
20 aqueous solution (b-1) of sodium silicate was obtained.
<Preparation of the aqueous solution (c) of the
mixed surfactant>
5.92 parts by weight of a polyoxyethylene alkyl
ether nonionic surfactant (PERESOFT 209 of.Miyoshi 0il
25' & Fat Co., Ltd.: primary higﬁer alcoholethoxylate),
10.36 parts by weight éf an alkylethersulfate salt

anionic surfactant (SPANINE C25 of Miyoshi 0il & Fat



20 2.96 parts by weight. of a pol yoxyethyl ene al kyl ether nonionic '
.surfactant (PERESCFT 209 of Myoshi Ol & Fat Co., Ltd.), 5.18 parts by
wei ght of an al kyl ethersulfate salt anionic surfactant (SAM NE C25 of
Myoshi Ol & Fat Co., Ltd.), 0.0435 parts by weight 25 of a
fluorosurfactant (SURFLON S-111 (water-soluble) of Asahi G ass Co., Ltd.),
0.74 parts by weight of fatty acid al kanolam de (STARHOVE-F of Lion Ol &
Fat Co., 29 Ltd.), and 28.0765 parts by v&i ght of water were m xed
together and stirred to prepare a desired aqueous solution (c-2) of the

m xed surfactant. <Preparation of the clear liquid detergent> 5 To the
aqueous solution (c-2) of the m-xed surfactant, the aqueous solution (b-2)
of sodium sili%ate ed- aderethaprndudher akepho kezkhageshkfate) j |
honogenei ty. To thus obtai ned honbgeneous ni xture, the aqueous sol ution
(a-2) of the alkydbEnZwestPvritgioht e tfhmwrrsur factant an3URBLOMdded
gradual ly, and stirred to prepare a desired clear liquid detergent of the
present invent i%“nl](cheﬁ"é?beeﬁts‘B})D‘?b]IEOAI\WiE\%aQPr%%tqf@W ditdhe aqueous

solution (a) of _th 15 alkylﬁgy enesul fonate salt surfactant> To 6. 25
parts by meightp%ﬁg%% 7828 rik%ﬁ R ELC 135Dy - SHARE VRHERS Pesul foni ¢

vater. 0525 paltsIy SioiGh brq i rAUG AR PR ok Lot at o
sal | and 0. 062%pard Sel ] e ©f RhdlBhd e 284 bISI S £UEL SN GL X0
fatty acid and diethanolamine), and 19.8065 parts by
weight of water were mixed together and stirred to
prepare an aqueous solution (c-1) of the mixed
10. surféctant.
| <Preparati§n of the clear liquid detergent>
To the aqueous solution (c-1) of the mixed
surfactant, the aqueous solution (b-1) of sodium
silicate was added gradually, and mixed together until
15 homogeneity. To thus obtained homogeneous mixture, the
aqﬁeous solution (a-1) of the alkylbenzenesulfonate
salt anionic surfactant was added gradually, and
stirred to prepare a desired clear liquid detergent of
the preéent invention (detergent A).
20 EXAMPLE 2
<Preparation of the aqueous solution (a) of the
alkylbenzenesulfonate salt surfactant>
| To 6.25 parts by weight of commercially*available
linear dodecylbenzenesulfonic acid (LIPON LH—SOOIOf
25 Lion Fat & Oil Co., Ltd.), 22.25 parts by weight of
watér, 0.625 parts by weight of tetrasodium

ethylenediaminetetraacetate salt and 0.0625 parts by



To thus obtai ned agueous sol ution, an aqueous sol ution obtained by

di ssolving 1.71875 parts by wei ght of sodi um hydroxide (anhydride) into
~11. 59375 parts 25 by weight of water, was m xed and stirred for
neutralization to prepare a desired aqueous solution (a-3)

of , al kyl benzenesul fonate salt anionic surfactant 30 was obtai ned.
<Preparation of- the aqueous solution (b) of sodium silicate> To 5 parts by
wei ght of sodiumsilicate No. 2 as 5 spec%éied by JIS, 0.871 parts by

wei ght of tetrasodi um: ethylen. edi am netetfaacetate salt, then 0.0871 parts
by weight of DL-malic acid, and 9.0419 parts by weight of water were
added and m xed to prepare a desired aqueous solution (b-3) of sodium

silicate vas obyalged. o0 SPLEPALALLON0lLUE) UEgU2aagh UL an,(E) jof the

m xed surfactant> 8 parts by weight  of” a pol yoxyet t her

noni oni ¢ surfactahtthEERESEF T Fid bt M N, Q LCo., _|td.:
secondary higheraglcohol ethoﬁylate)?Q%ggglééhgg??§s§$£€é§ghtagf an

al kyl et her sul f atgueahs seDIOIHE @yta@ﬁéanﬁy(&%wi@%%1%50;(59'&9' &
Fat Co., Ltd.), 0.0435 parts by weight of a fluorosurfactant (SURFLON

S-111 (wat er - scbybvejgbt of\ssbii@hasgdfoxidét faphy@ridepaihsoby wei ght of
fatty 20 acid al kanol am de (STARHOME-F of Lion Gl & Fat Co., Ltd.), and
23.0165 parts byIwe?Ihd partatey weighti afdwategethes midedt anded to
prepare a desired aqueous solution (c-3) of the m xed surfactant.
stirred so as to achieve the neutralization to prepare
a desired aqueous solution (a-2) of
alkylbenzenesulfonate salt anionic surfactant.
<Preparation of the aqueous solution (b) of sodium
10 silicate>
To 4.29 parts by weight of sodium silicate No. 2
specified by JIS, 0.871 parts by weight of tetrasodium
ethylenediaminetetraacetate salt, 0.0871 parts by
weight of citric acid (crystal), and 7.7519 parts by
15 weight of water were added one after another and mixed
to prepare a desired aqueous solution (b-2) of sodium
silicate.
<Preparation of the aqueous solution (c) of the
mixed surfactant>
20 2.96 parts by weight of a polyoxyethylene alkyl
ether nonionic surfactant (PERESOFT 209 of Miyoshi
0il & Fat Co., Ltd.), 5.18 parts by Qeight of an
alkylethersulfate salt anionic.surfactant (SAMINE C25
of Miyoshi 0il & Fat Co., Ltd.), 0.0435 parts by weight
25 . of a fluorosurfactant (SURFLON 5—111 (water-soluble) of
Asahi Glass Co., Ltd.), 0.74 parts by weight of fatty

acid alkanolamide (STARHOME-F of Lion 0il & Fat Co.,



<Preparation of the clear liquid detergent> 25 .To the aqueous sol ution
.(c-3) of the mixed surfactant, the aqueous solution (b-3) of sodium _
silicate was added gradually, and m xed together until 31 honpgeneity. To
t hus obt ai ned honbgeneous m xture, the aqueous solution (a-3) of the
al kyl benzenesul fonate salt anionic surfactant was added gradually, and
stirred. to prepare a desired clear liquid detergent of 5 the present
invention (detergent C). EXAMPLE 4 <Prepapgtion of the aqueous sol ution
- (a) of the alkylbenzenesulfonate salt surfactant> To 7.53 parts by wei ght
of commercially available 10 |inear dodecyl benzenesul fonic acid (LI PON
LH 500 of Lion Fat & G| Co., Ltd.), 20.5 parts by weight of water, 0.625
parts by wei ght Lo#l.tet nasodBunvébhphersdbgniveeybtr adCaadee Hekk @lsed. 0625

parts by weight of DL-malic acid were added and m xed together. 15 To
t hus obtai ned aogetbesokotli stiraedatoepueparkeuti desdlred aedebysdi ssol vi ng
2.07 parts by weight of sodium hydroxide (anhydride) into 9.2125 parts by
wei ght of wat esplwadoni Xed2andfsther edxkedr snedcabinzati on to prepare a
desired aqueous sol.ution (a-4) of 20 al kyl benzenesul fonate salt anionic
surfactant. <Prepar &Firepaghtiloa afuddies cdelant ildquill) deftesmdintm silicate>
To 5 parts by weight of sodiumsilicate No. 3 as specified by JIS, 1.05
parts by Qeight of t&cr&dediagmeons echiytdoadi(@r2netodt i atiateel sal t
0. 1049. parts by :
surfactant, the aqueous solution (b-2) of sodium
silicate was added gradually, and mixed together until
homogeneity. To thus obtained homogeneous mixture,
- the aqueous solution (a-2) of the alkylbenzenesulfonate
10 salt anionic surfactant was added graduaily, and
stirred to prepare a desired clear liquid detergent of
the present invention (detergent B).
EXAMPLE 3
<Preparation of the aqueous solution (a) of the
15 alkylbenzenesulfonate salt surfactant>
To 6.25 parts by weight of commercially available
linear dodecylbenzenesulfonic acid (LIPON LH-500 of
Lion Fat & 0il Co., Ltd.), 22.25 parts by weight of
water, 0.625 parts by weight of tetrasodium
20 ethylenediaminetetraacetate salt and 0.0625 parts by
: weight of DL-malic acid were added and mixed together.
To thus obtained aqueous solution, an aqueous solution
obtained by dissolving 1.71875 parts by weight of
sodium hydroxide (anhydride) into 11.59375 parts
25 by weight of water, was mixed and stirred for

neutralization to prepare a desired aqueous solution

(a-3) of alkylbenzenesulfonate salt anionic surfactant



wei ght of DL-malic acid, and 7.9541 parts by weight of water were added
and m xed to prepare a desired. aqueous 32 solution (b-4) of sodium
"Silicate. <Preparation of the aqueous solution (c) of the m xed
~surfactant> 7.2 parts by weight of a pol yoxyethylene alkyl 5 ether

noni oni ¢ surfactant (PERESOFT 209 of Myoshi Ol & Fat Co.,.Ltd.), 12.4
parts by weight of an alkylethersulfate salt anionic surfactant (SPAM NE
C25 of Myoshi oil & Fat Co., Ltd.), O. 04%@ parts by weight of a
fl uor osurfactant (SURFLON S—lll (wat er-soluble) of 10 Asahi d ass Co.,
Ltd.), 0.74 parts by weight of fatty acid al kanol am de (STARHOME-F of Lion
Ol & Fat Co., Ltd.), and 25.5165 parts by wei ght of water were m xed
t oget her and st{psedptaipegpare a desired aqueous solution (c-4) of the
m xed surfactant was obtained. 15 <Preparation of the clear liquid

detergent> To the aqpeeparseliuvhi e @ﬁe4hqgéohgesslﬁ€gons?ﬁsaSEaQBglhﬁe
aqueous solution (b-4) of sodium silicate was added gradually, m xed

t oget her,until| holbgenebty. To thus obtai ned honbgenéous mixture, 20 the
aqueous solution (a-4) of the al kyl benzenesul fonate salt anionic
surfactant was addedTgr adpakicg, bgndeighicr pédsbdipmepalécatdesbred akear

| iquid detergent of the present invention (detergent D) was obtained. As
to the clear |igaraidéedr EnﬁéSA Pe8Dlobeatacdy weigbtabbveettasodiomnts of
t he conmponents in % by weig are shown in TABLE 1 bel ow. Further, for
each of the cI§5PYFPGSﬂHaEéFEFQEﬁﬁécﬁtﬁéeEﬁahtpktbanu@ 8Rdlapprts by

weight of DL-malic acid, and 9.0419 parts by weight of
water were added and mixed to prepare a desired aqueous
.solution (b-3) of sodium silicate was obtained.
10 <Preparation of the agueous solution (c) of the
‘mixed surfactant>
6.8 parté by weight of a polyoxyethylene alkyl
ether noniopic surfactant (PERESOFT EFT of Nippon Oils-
& Fats Co., Ltd.: secondary higher alcohol ethoxylate),
15 11.9 parts by weight of an alkylethersulfate salt
anionic surfactant (SPAMINE C25 of Miyoshi 0il & Fat
Co., Ltd.), 0.0435 parts by weight of a
fluorosurfactant (SURFLON S-111 (water-soluble) of
Asahi Glass Co., Ltd.), 0.74 parts by weight of fatty
20 acid alkanolamide (STARHOME-F of Lion Oil & Fat Co.,
Ltd.), and 23.0165 parts by weight of water were mixed
together and stirred to prepare a desired aqueous
solution (c-3) of the mixed surfactant.
<Preparation of the clea: liquid detergent>
25 To the agueous solution (c-3) of the mixed
surfactant, the aqueous solution (b-3) of sodium

silicate was added gradually, and mixed together until



33 -value neasured in accordance with JI'S K3362-1990 (that is, pH value :
_obtained when diluted with water by 1000-fold: in TABLE 1, it is indicated
as a 1000-fold diluted pH value) are indicated in TABLE 1, as well. 5 It

shoul d be noted that the pH neasurenent was carried

out by using HWV 202, a

gl ass el ectrode pH neter of TOA DENPA | NDUSTRIES Ltd., at a tenperature of

150 C. 34 4) c
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25

the aqueous solution (a-3) of the alkylbenzenesulfonate
salt anionic surfactant was added gradually, and
stirred to prepare a desired clear liquid detergént of
the.preéent invention (detergent Cc).
EXAMPLE 4

<Preparatlon of the aqueous solution (a) of the
alkylbenzenesulfonate salt surfactant>

To 7.53 parts by weight of commercially available
Iinéar dodecylbenzenesulfonic acid (LIPON LH-500 of
Lion Fat & 0il Co., Ltd.), 20.5 parts by weight of
waﬁer, 0.625 parts by weight of tetrasodium
ethylenediaminetetraacetate salt and 0.0625 parts by
weight of DL-malic acid were added and mixed togethér.
To thus obtained aqueous solution, an aqueous solution
obtained by dissolving 2.07 parts by weight of sodium
hydroxide (anhydride) into 9.2125 parts.by weight of
water, was mixed and stirred for neutralization to
prepare a desired aqueous solution (a-4) of
alkylbenzenesulfonate salt anionic surfactant.

<Preparation of the aqueoué solution (b) of sodium
silicate>

To 5 parts by weight of sodium silicate No. 3 as
specified by JIS, 1.05 parts by weight of tetrasodium
ethylenediaminetetraécetate salt, 0.1049 parts by
weight of DL-malic acid, and 7.9541 parts by weight of

water were added and mixed to prepare a desired aqueous
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solution (b-4) of sodium silicate.

<Pre§aration of the aqueous solution (c) of the
mixed surfactant>

7.2 parts by weight of a polyoxyethylene alkyl

5 ether nonionic surfactant (PERESOFT 209 of Miyoshi

0il & Fat Co., Ltd.), 12.4 parts by weight of an
alkylethersulfate salt anionic surfactant (SPAMINE C25
'of Miyoshi Oil_& Fat Co., Ltd.), 0.0435 parts by weight
of a fluorosurfactant (SURFLON S-111 (water-soluble) of

10 Asahi Glass Co., Ltd.), 0.74 parts by weight of fatty
acid alkanolamide (STARHOME-F of Lion Oil & Fat Co.,
Ltd.), and 25.5165 parts by weight of water were mixed
together and stirred to prepére a desired aqueous
solution (c-4) of the mixed surfactant was obtained.

15 <Preparation of the clear liquid detergent>

To the aqueous solution (c-4) of the mixed
surfactqnt, the aqueous solution (b-4) of sodium
silicate was added gradually, and mixed together until
homogeneity. To thus obtained homogeneous mixture,

20 the aqueous solution (a-4) of the alkylbenzenesulfonate
salt anionic surfactant was added gradually, and
stirred to prepare a desired glear liquid detergent of
the present invention (detergent D) was obtained.

As to.the clear liquid detergents A to D obtained

25 as above, the amounts of the components in % by weight
are shown in TABLE 1 below. Further, for each of the

clear iiquid detergents A to D, a pH value and a pH
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value measured in accordance with JIS K3362-1990
(that is,_pﬁ'value obtained when diluted with water by
1000-fold: in TABLE. 1, it is indicated as a 1000-fold
diluted pH value) are indicated in TABLE l, as well.

5 It should be noted that the pH measurement was carried
out-by using HM-202, a glass electrode pH meter of TOA

DENPA INDUSTRIES Ltd., at a temperature of 15C.
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Thus, a collar cloth (11 X 24 cm was nmade. A many -25 nunber of such cloth
.pi eces were prepared. The collar cloth pieces were stitched onto the _
collars of work clothes, and the work clothes were worn 36 by workers, who
wor k under ordinary working conditions for 2 to 7 days, thus preparing
dirty collar clothes. O the dirty collar clothes, those which becane

dirty uniformy to the left and. right of the seamline 5 were selected,
and they were divided into three levels, t3at is, very dirty, fairly dirty
and little dirty, in accordance with the degree of the dirtiness. 5 of
dirty collar clothes were prepared for each level, and therefore a total

of 15 clothes were pr red._ Then, 1 he thread sewi ng the seam ng
al | owance portion of @gegh(:%ecﬁrr pyl%‘bltcPacie‘b?]iﬁefP%sA r*é?rdgéﬂ?t%@%%pleﬂ ate it

into.two, whichpyer y test. Before the thread on the sew ng
al | owance porti or?léiesa%r&ev%o\%é ir%ns{ glaé:ﬁ) & M8F€ TRasired i tedff@ts whi ch

i ndi cate that di 5 of a sy tri.cal pair (for
exanple, No. 1 %ﬁﬁ?#gﬁﬂ%W¥%mé%%£%%&¥%§£5?%&541%ggahﬁ%¥ﬂﬁ 41QPQHQﬁﬁ$ with
an oi | marking pefa Jikddis tipRReiAesqHbed 43, above, 8 sets each

consisting of 15 test cloth”pieces were prepared. 20 b) Preparation of
Det er gency Power Det&wmdﬂéﬁhre > Solution 1. Reference Detergent for
Det erm ni ng Detergency power Sodium |inear dodecyl benzenesul fonate, sodi um

25 tripolyphosphate, 2adintn @&iil1iGak%r SUH WAGR IO E detergents is
‘placed in a respective clear glass container having
a diameter of 60 mm, and it is evaluated as to whether
or not letters in a normal—size'Japanese to English
10 dictionary can be identified through the liquid
detergent, on the basis of the following standards:
O: letters canlbe clearly read
A: they can be read, but with some difficulty
X': they cannot at all be read
15 <Evaluation of Detergency Power>
The evaluation of the detergency power was made
by the method of evaluating a synthetic detergent for
clothes defined in JIS K3362-1990, 7.1, as follows.
a) Prepération of Dirty Collar Cloth
20 An Indian cotton white cloth was cut into a size
of 11 X 13 cm, and two .cut cloth pieces were sewed
together to match the short and long sides in the same
texture pattern direction with a seam allowance of 1 cm.
Thus, a collar cloth (11 X 24 cm) was made. A many
25 number of such cloth pieces were prepared.
The collar cloth pieces were stitched onﬁo the

collars of_work clothes, and the work clothes were worn



sodirum car boxynet hyl cel | ul ose and sodi um sul fate, each of which were
prescribed, were mxed at a weight ratio 37 of 15 : 17 : 10 : 3 : 1 : 58,
and dried at about 105C, then made into powder. 1.33g of the powder, in
terms = of the anobunt of anhydride, was wei ghed out and dissolved into 1000 °
m of the prescribed use water 5 (obtained by dissolving 133 ng of
potassium chloride dihydrate to water to nmake a total anmount of 1000 nml).
There were prepared four of such a referen@s detergent solution. 2. Each
of the liquid detergents Ato D of 10 EXAMPLES 1 to 4 was dissolved into
1000 mM of the prescribed use water at.1 g/L. c¢) Operation (1) Into 1L of
each of the reference detergent solutions for determ ning the detergency
power and the (J‘EE?' d&the gk sB1dan errsl iora rXARIES 9L domdl (iasns30C)
one set of di rtye crog%rﬂcr:;tgjtagﬁ( 15 pieces) prepared as test cloth was put.

Meanwhi | e, ‘one set : | &MU IRFEPATER Dickicds) astliletr ralleschEE s s with
orurrone e B ) 8 P L e e et et o
00 oot ©%, B BTG eI e Sl P e
oL e e e SURLE 113, O T B SRE HOL eL
mnutes, using Whayide NGerPAIIRYET FANH yPA8Ly and little dirty,

in accordance with the degree of the dirtiness. 5 of

dirty collar clothes were prepared for each level, and

therefdre a total of 15 clothes were prepared. Then,

10 the thread ;ewing the seaming allowance portion of each
dirty collar cloth was removed, to separate it into .two,
which were to be used for test. Before the thread én
the sewing allowance portion is removed from each dirty
collar cloth, symbols which indicate that dirty collar

15 closes are of a symmetrical pair (for example, No. 1

‘ ahd No. 1i) were marked on both corners of the cloth
with an oil marking pen.
In the manner described as above, 8 sets each
consisting of 15 test cloth pieces were prepared.
20 b) Preparation of Detergency Power Determining

Test Solution

1. Reference Detergent for Determining Detergency
power |
Sodium linear dodecylbenzenesuifonate, sodium
25 | tripolyphosphate, sodium silicate, sodium carbonaﬁe,
sodium carboxymethylcellulose and sodium sulfaté,'each

of which were prescribed, were mixed at a weight ratio



38 ‘testing machi ne noted above. This operation was repeated two tines.
(3) After finishing the rinsing, each test cloth was air-dried, and a test.
cloth cleaned with a 5 reference detergent solution and a correspondi ng
test cloth cleaned with a detergent solution of a respective one of
EXAMPLES 1 to 4, were stitched together into a pair, followed. by ironing.
In this manner, test sanples of 15 X 4 were prepared in total. 10 d)

Eval uation 15 pairs of test sanple cloth pﬁgces were placed in the order

of marked synbols, and the degree of renoving of the dirt on a sanple
cloth cleaned with the detergent solution of the present invention, as 15

conpared to the te c) ot-h of, gach, pair,, | ch s,_.cleaned with the

ref erence deter g(;efltslssd fJ)Jl?o'n,10\(/3\/a'sr5 e'vall Uﬁ}tlgégd tﬂpvﬁirﬂ'rgee‘ﬁaa}elq@%ﬁ 01{10h5t Qe_
basis of the f i et angar ‘ﬁﬂ% et cQ rned the,test, clo pi eces
on the left andqj'rﬂlégmn{%ezels, of&)eac ll'pailr'eay3vv|c"t r?r?%d“eeaoccﬁ"%%’ﬁerl.n LI early

nferior -1 SOMBMEaddURlidH dhydilaSUONIAnid Al difd erent  +1

somewhat superior 25 +2 : clearly superior e res s were 1ndicated in

TABLES 2 0 5. 391 sdBida 2 Ao ot DY Qe hr Ao SHRI % Qidr Sanel i st

Panel i st Panel i st
5 (obtained by dissolving 133 mg of potassium chloride

dihydrate to water to make a total amount 6f 1000 ml).
There were prepared four of such a reference
detergént solution.
2. Each of the liquid détergents A to D of
10 EXAMPLES 1 to 4 was dissolved into 1000 ml of the
prescribed use water at 1 g/L.
c) Operation
(1) Into-lL of each of the reference detergent
solutions for determining the detergenéy power and the
15 aqueous detergent solutions of EXAMPLES 1 to 4 (at 30°C),
one éet of dirty collar cloth (15 pieces) prepared as
test cloth was puﬁ. 'Meanwhile, one set of dirty collar
cloth (15 pieces) which make ?airs with the above,
was pu£ into 1L of each.of the reference detergent
20 solutions. The dirty collar cloth was washed in each
| detergent solution for 10 minutes using a detergency
power testing machine of the prescribed mixing mode
‘(rotation number 120*5 rotationé per minute).
(2) After finishing the washing, each sample
25 cloth was squeezed softly and put into 1L of the
prescribed use water of 30°C, so as to be rinsed for

30 minutes, using the mixing type detergency power



used .for 1 2 3 judgenent No. 1 +2 +2 +2 2 +2 +2 +2 '3 +2 +2 +2 4 +1 +2
+2 5 +2 +2 42 6 +2 +2 42 7 +2 42 +2 8 +2 +2 +2 9 +2 +2 +2 10 +1 +1 +1
11 +2 42 42 12 +2 +2 +2 13 +2 +2 +2 14 +2 +2 +2 15 +2 +2 +2 Evaluation
point 28 29 28 40 TABLE 3 (Exanple 2:Detergent B) Sanple cloth Paneli st
Panel i st Panelist wused for 1 2 3 judgenent No. 1 +2 +2 +2 2 +1 +2 +2 3
+2 +2 +2 4 +2 +2 +2 5 +2 +2 +2 6 +2 +2 5% 7 +2 +2 +1

.tesﬁing machine noted above. This operation was
repeated two times.
(3) After finishing the rinsing, each test
clofh was air-dried, and a test cloth cleaned with a
5 refgrence detergeﬁt solution and a corresponding test
" cloth cleaned with a detergent solution of a'respective
one of EXAMPLES 1 to 4, were stitched together into
. a pair, followed by ironing. In this manner, test
._samples of 15 X 4 were prepared in total.
10 ' d) Evaluation |
| 15 pairs of test sample cloth pieces were placed
in the order of marked symbols, and the degree of
remoQing of the dirt on.a sample cloth cleaned with
the detergent solution of the p:esenﬁ invention, as
15 1_compared to the test cloth of each pair, which was
. cleaned with the reference detergent solution, was
.-+ evaluated by three panelists on the basis of the
following standard while they compared the test cloth.
pieces on the left and right sides, of each pair with
20 each other.
-2 : clearly inferior
-1 : somewhat inferior
0 : not substantially different
+1 : somewhat superior

25 +2 : clearly superior

The results were indicated in TABLES 2 to 5.



8 +2°+2 +2 9 42 +2 +2 10 +2 +2 +2 11 +1 +1 +2 12 +2 +2 +2 13 +2 +2 +2
14 +2 +2 +2 15 +1 +2 +2 Evaluation point 27 29 29 41 TABLE 4 (Exanple

3: Detergent C) Sanple cloth Panelist Panelist Panelist used for 1 2 3
judgenent No. 1 +2 +2 +2 2 +2 42 +2 3 +2 +2 +2 4 +2 +2 +2 5 +2 +2 +2 6
+2 +1 +2 7 42 +2 +2 8 +2 +2 +2 9 +2 +1 +1 10 +1 +2 +2 11 +2 +2 +2 12
+2 +2 +2 13 +2 +2 +2 14 +2 +2 +2 15 +2 43 +2 Evaluation point 29 28 29

TABLE 2 (Example l:Detergent A)

Sample cloth Panelist | Panelist | Panelist
used for 1 2 : 3
judgement No.
1 +2 +2 +2
2 +2 +2 +2
3 +2 +2 Co+2
4 +1 +2 +2
5 +2 +2 +2
6 +2 +2 +2
7 +2 +2 +2
8 +2 +2 +2
9 +2 +2 +2
10 +1 +1 _ +1
11 +2 +2 +2
12 +2 +2 +2
13 +2 +2 +2
14 +2 +2 +2
.15 : +2 +2 +2
Evaluation point 28 29 28




42 .TABLE 5 (Exanple 4:Detergent D) Sanple cloth Panelist Panelist Paneli st
used for 1 .2 3 judgenent No. 1 +2 +2 +2 2 +2 +2 +2 3 +2 +2 +2 4 +2 +2
+2 5 +2 +2 +2 6 +2 +2 42 7 +2 42, +2 8 +2 +2 +2 9 +2 +2 +2 10 +2 +2
+2 11 42 . +2 +2 12 +1 42 +2 13 +2 +2 +2 14 +2 +2 +2 15 +2 +2 +2 .

Eval uation point 29 30 30 <Stability> The four 400 nlL-gl ass containers
were filled with 5 the detergents of EXAMPLES 1 to 4, and they were air-
tightly stoppered. After preserved for oned®onth at 35C, the stability was
eval uated on the basis of the follow ng standards. 0 = Separation between -

al kyl benzenesul fonate and 10 sodiumsilicate was not observed D = Parti al
separati on between

TABLE 3 (Example 2:Detergent B)

Sample cloth Panelist | Panelist | Panelist
used for 1 2 3
judgement No.
1 +2 +2 +2
2 +1 +2 +2
3 +2 +2 +2
4 +2 R +2
5 +2 +2 +2
6 +2 +2 +2
7 +2 - +2 +1
8 +2 +2 +2
9 +2 w2 +2
10 +2 +2 +2
11 +1 41 +2
12 +2 +2 +2
13 +2 +2 +2
- 14 +2 C+2 +2
15 +1 +2 +2
Evaluation point 27 29 29




al kyl benzenesul fonate and sodium silicate was observed X = Separation

.bet ween al kyl benzenesul fonate and 43 sodiumsilicate was observed

-<Cl oudi ness> 200 m of each of the detergents of EXAMPLES 1 to 4 was
placed in a respective glass container wwth 5 a stopper, having a dianeter
of 60 mm and the cloudiness created by silica in sodiumsilicate and

al kyl benzenesul fonate was eval uated by eye,on the basis of the follow ng
standards. 0 = No cloudiness at all 10 = i little cloudy X = C oudy
<Viscosity> The detergents Ato D obtained in EXAMPLES 1 to 4 were
measured in terns of viscosity (cP) using a Ctype 15 viscosity neter of
TOKYO KEIKI (Co., Ltd.) at 200C. The results for the transparency,

det ergency power eval uatiofpapgkalil ik ugli, Vih§cosity are
o] Omansbal | (bkang)gudi e g0 b}

i ndi cated in TABLE G betgw 44441 N-O-
Sample cloth Panelist | Panelist |Panelist
used for 1 2 3
judgement No. '

1 +2 +2 +2
2 +2 . +2 +2
3 +2 +2 +2
4 +2 +2 +2
5 +2 ' +2 +2
6 +2 +1 - +2
7 +2 +2 +2
8 +2 +2 +2
9 +2 +1 +1
10 +1 +2 42
11 +2 +2 +2
12 +2 +2 +2
13 +2 +2 +2
14 +2 +2 +2
15 +2 +2 +2
Evaluation point 29 28 29
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TABLE 5 (Example 4:Detergent D)

Sample cloth Panelist | Panelist | Panelist
used for 1 2 3
judgement No.
1 +2 +2 +2
2 +2 +2 +2
3 +2 +2 ' +2
4 +2 +2 +2
5 +2 42 +2
6 +2 +2 +2
7 +2 +2. +2
8 +2 +2 +2
9 +2 +2 +2
10 +2 +2 +2
11 +2 +2 +2
12 +1 42 +2
13 +2 +2 +2
14 +2 +2 +2
15 42 +2 +2
Evaluation point 29 30 - 30
<Stability> °

The four 400 mL-glass containers were filled with

the detergents of EXAMPLES 1 to 4, and they were air-

'tightly stoppered. After preserved for one month at

35C, the stability was evaluated on the basis of the

‘following standards.

10

O = separation between alkylbenzenesulfonate and
sodium silicate was not observed
A = Partial separation between

alkylbenzenesulfonate and sodium silicate was observed

X = Separation between alkylbenzenesulfonate and



to those of EXAMPLES 1 to 4 except that the anmobunt of 5 conponents bl ended
.was varied in preparation of the solution (a) and solution (b). In these
exanpl es, the aqueous solutions (a) of the al kyl benzenesul fonate salt
surfactants did not create the separation of |layer at all, and therefore
it was not necessary to carry out 10 stirring. Thus, it was nade possible
to facilitate the continuous production of _the clear liquid detergent.

The clear liquid detergents Eto H were evlBuated in terms of the
transparency, detergency power evaluation, stability, cloudiness and
viscosity, - 15 and substantially the same results as those of the
detergents Ato : 1 4. wer e gbtai ned, which were indicated
in TABLE8beIo§de2EmE§A%§ﬁeW PnoBYEEVER N Co in a v 9D co r-1 N LO O
d 00.-4 OO%r-1 Y%YmMNE+~ NNOOIn O ri N'" NNOU, In O
MN v MNVOr-1 Ng@\%,dlhgsg{ chn ~ NCNN .-i 3v00rliNrlQ

0' u1 1-4 MO0 N V YoOmhNo¥ eaE:B ar e Ehellﬁ@ﬂgg)“t% %fc%x%ﬁ%\ﬁ) N O to

mr E+1 N'U O00) to ".Ortl Ori
to 4 was placed in a respective glass container with
5 a stopper, having a diameter of 60 mm, and the
cloudiness created by silica in sodium silicate and
alkylbenzenesulfonate was evaluated by eye on the basis

of the following standards.

O = No cloudiness at all
10 - A = A little cloudy

X = Cloﬁdy

<Viscosity>

The detergents A to D obtained in EXAMPLES 1 to 4
were measured in terms of viscosity (cP) ﬁsing a C-type
15 viscosity meter of TOKYO KEIKI (Co., Ltd.) at ZO%i.
The results for the transparency, detergency power
evaluation, stability, cloudiness and viscosity are

indicated in TABLE 6 below.
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Clea; liquid detergents E to H having compositions-
specified in TABLE 7 were prepared in similar manner
to those of EXAMPLES 1 to 4 except that the amount of

5  components blended was varied in preparation of the
solution (a) and solution (b). 1In theée examples, the
aquedus solutions (a) of the alkylbenzeneéulfonate salt
surfactants did.nOt create the.separation of layer at
all, and therefore it was not necessary to carry.out

10 stirring. Thus, it was made possible to facilitate the:
continuoﬁs production of the clear liquid detergent.

The clear liquid detergents E to H wefe evaluated
in terms of the transparency, detergency power
evaluation, stability, cloudiness and viscosity,

15 and substantially the same results as those of the
detergents A to D of EXAMPLES 1 to 4 were obtained,

which were indicated in TABLE 8 below. .
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Jd-4ri cnv AAO mo+~r~O+~r i W rgE+UaUl 48 As is clear from
the results of the above described EXAMPLES, the clear |iquid detergent of
the present invention has an excellent transparency, and is stable, does
not becone cloudy, and exhibits 5 an excellent detergency power. As
descri bed above, according to the present ,Lnvention, there is provided a
clear liquid detergent containing an alkyﬁzenzenesulfonate ani onic salt
surfactant and sodiumsilicate, which has an excellent 10 transparency and
extrenely high detergency power, nmaintains its transparency for a |ong
period of tinme, and does not create the separation phenonmenon due to the
difference in specific gravity, cloudiness, gelation or the like. There
has been no such a clear 15. liquid detergent conventionally, but it is
provided for the first tine by the present invention. Further, with the

- clear liquid detergent of the present invention,
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sinee it contains sodiumsilicate, the anbunt of the synthetic surfactant
.used can be reduced significantly, 20 and therefore it is environnentally
preferable detergent. 49 CL Al MS 1. Aclear liquid detergent
containing,. in water, an al kyl benzenesul fonate salt anionic surfactant,
l'iquid sodiumsilicate, a polyoxyethylene alkyl or aryl 5 ether nonionic
surfactant and an al kyl ethersulfate salt |onic surfactant. 2. The cl ear
| i qui d detergent according to claiml, mhl h contains the

al kyl benzenesul fonate salt anionic surfactant in an anmount of 5 to 15.5%
by weight, 10 and the sodiumsilicate in an anount of 1to 7.5%by weight.

3. The clear |iquid gel ec0gaL,aCG0LH Afle! QecfhPbmsd I G gontains the

pol yoxyet hyl ene al kyl aryl noni onte sur PactAft 2PRVET amount of 1
to 10% 15 by wehebtrised ttmatﬁsl etherémésétﬁ LEntSYEf actant in
an amount of 1 to 15% by weight. 4. The clear ﬁ?g%?dagggg %gﬁtgaccordlng to

claim 1, which ibéthéséﬂﬁtQhﬂénalﬂﬁtﬁhsCBﬁ|ékb@gléﬁ%nkranépﬁﬁeggg“St'ng
agent and a freezing/clouding inhibitor 20 5. The clear liqui ét er gent

according to clanth 4s whabhegcodbasnaothbedbhal cebaligli REdaBRRLEbIRs an
anount of 0.5 to 3% by weight, the pH adjusting agent in an ampunt of 0.05
to 5% by %elghtanaﬁdcehéentréeZengentyugowgragent in an anount of 0.1 to 3%
by 25 weight.
As described above, according to the present
invention, there is provided a clear liquid detergent
containing an alkylbenzeneéulfonate anionic salt
surfactant and sodium silicate, which has an excellent
10 transparency and extremely high detergency power,
maintains its transparency for a long period of time,
and does not create the separation phehomenon due
to the difference in specific gravity, cloudiness,
gelation or the like. There has been no such a clear
15 liquid detergent conventionally, but it is provided for
the first time by the presént invention. Further, with
the'clear 1iquid detergent of the present invention,
since it contains sodium silicate, the amount of the
synthetic surfactant used can be reduced significantly,

20 and therefore it is environmentally preferable

detergent.



6. The clear liquid detergent according to claim1, wherein the

.al kyl benzenesul fonate salt 50 anionic surfactant conprises |inear sodium
dodecyl benzenesul fonate. 7. The clear liquid detergent according to claim
4, wherein the netal -chel ating agent conprises 5 tetrasodi um ‘
et hyl enedi am netetraacetate salt. 8. The clear |liquid detergent according
to any one of clains 4 to 7, wherein the pH adjusting agent conprises
malic acid, citric acid or a m xture there8f. 9. The clear | i qui d det ergent
according to 10 claim4, wherein the freezing/clouding inhibitor '
conprises fatty acid al kanol am de. 10. The clear Iiquid detergent according
to claimi1, which further contains a<5hgq&aiqif ctant. 11. The cl ear
l'iquid detergent . according to 15 claimn contains the

fluorosurfactant in jan anmyrt ,of) ; %ﬁg¥o%@%%r§ DQYéﬁﬁk%Pt 12. I;}Qe cl ear
[ MaRE

l'iquid detergent according to cla

comprises  perfbHonoalKlaaEhRxuhiconatldsadl hiiofig! GALAhiguid detergent

prepared by bl ending “Iiqui fumsilicate rn~an Yo 7.5% by

wei ght, a ”Eta|i@ﬂ@&ﬁthalﬁﬁegﬁlhEa%@ agng KB&xgtﬁHH%n%W HXyWebgh%ryﬁ pH

adj usting agent in an anount of 0.05'to

al kyl benzenesul tenbe ashdohfic gﬁrQBc%H‘ﬂ‘dnraan a% Tagkﬁ%%h\ér\é%'l?t'atte anyql kal i
metal hydroxide in an amount of 1 to 4.5% by weight~as neutral1zing agent

for the al kyl beaneoasul barifacaahd...

2. The clear liquid detergent according to
claim 1, which contains the aikylbenzenesulfonate salt
anionic surfactant in an amount of 5 to 15.5% by weight,
10( and the sodium silicate in an amount of 1 to 7.5% by
weight.
3. The clear liquid detergent according to
claim 2, which contains the polyoxyethylene alkyl or
aryl ether nonionic surfactant in an amount of 1 to 10% .
15 by weight, and the alkylethersulfate salt anionic |
surfactant in an amount of 1 to 15% by weight.
4. The clear liquid detergent according to
claim 1, which further contains a metal-chelating agent,
a pH adjusting agent and a freezing/clouding inhibitor.
20 5. The clear liquid detergent accofding to
claim 4, which contains the metal-chelating agent in
an amount of 0.5 to 3% by Qeight, the pH adjusting
agent in an amount of 0.05 to 5% by weight, and the
freezing/clouding agent in an amount of 0.1 to 3% by
25 weight.
6. The clear liquid detergent according to

claim 1, wherein the alkylbenzenesulfonate salt



51 ..a fluorosurfactant in an anount of 0 to 0.1% by weight,
pol'yoxyet hyl ene al kyl or aryl ether nonionic surfactant in an anount of 1
to 10% by weight, an alkylethersulfate salt anionic surfactant in an
amount - 5 of 1 to 15% by weight, a freezing/clouding inhibitor in an anmount
of 0.1 to 3% by weight, and the bal ance of water. 14. The clear liquid
detergent according to claim 13, wherein the al kyl benzenesul fonic acid 10
conpri ses |linear dodecyl benzenesul fonic acbfd. 15. The clear liquid
detergent according to claim 13, wherein the netal -chel ati ng agent
conprises tetrasodium ethyl enedi am netetraacetate salt. 16. The cl ear

l'iquid detergen rd|n 0. .15 claim,13, erein the pH adjusting agent
conpri ses nallénggﬁl |%§5%§% QQmRElﬁﬁft&E@eﬁﬁeﬁééﬂuml7 The cl ear

| i qui d detergen i n113 wherein the freezing/cl oudi ng

i nhi bi tor conp?¥§%§9?%e%qégés 8k SI ami de. 20 18. A cl ear liquid

detergent according t0 clgjdn i qu rqosur fact ant conpri ses
per fl uoroal kyl carboxylic a0|5%§T6.Wg2@ﬁégfi %d@ngﬁ pﬁﬁbared by

bl ending |iqui ¢19G6 U Sinleire@he tha ﬁ%t%@ﬂﬂ%lgftég} Qg@%%bﬁgﬁ yelght, a

nmet al -chel ating agent in an anount of mprlﬁﬁ
adj usti ng5agent tieft ras odiREN e t® 1eQeQ§ahQné%%Q¥a@%bgFEe g55¥lbenzenesulfon|c

acid in 52 an amount of 5 to 12.5% by weight, an a nmet al
8. The clear liquid detergent according to any
~one of claims 4 to 7, wherein the pPH adjusting agent
comprises malic acid, citric acid or a mixture thereof.
9. The clear liquid detergent according to

10 claim 4, wherein the freezing/clouding inhibitor
comprises fatty acid alkanolamide.

- 10. The clear liquid detergent according to
claim 1, which further contains a fluorosurfactant.

11. The clear liquid detergent according to

15 claim 10, which contains the fluorosurfactant in
an amount of 0.0l to 0.1% by weight.

12. The clear liquid detergent according to
claim 10, wherein the'fluorOSurfactant comprises
perfluoroalkylcarboxylic acid.

20 13. A Cclear liquid detergent prepared by blending
liquid sodium silicate in an amount of 1 to 7.5% by |
weight, a metal-chelating agent in an amount of 0.5
to 3% by weight, a pH adjusting agent in an amount of
0.05 to 5% by weight, an alkylbenzenesulfonic acid in

25 an amount of 5 to 15% by weight, an alkali metal

hydroxide in an amount of 1 to 4.5% by weight as

a neutrélizing agent for the alkylbenzenesulfonic acid,.



hydt-oxi de in an amount of 1 to 4% by weight as a neutralizing agent for the
-al'’kyl benzenesul fonic acid, a fluorosurfactant in an anount of O to 0.09%
by 5 weight, polyoxyethylene alkyl or aryl ether nonionic surfactant in an
amount of 1 to 8.5% by weight, an alkylethersulfate salt anionic
surfactant in an anount of 1 to 14% by wei ght, a freezing/cl ouding .
inhibitor in an amount of 0.1 to 2.5% by i ght, and the bal ance of 10
water. 20. The clear liquid detergent according to claim19, wherein the
al kyl benzenesul fonic acid conprises l|'i near dodecyl benzenesul foni c aci d.

21. The clear liquid detergent according to 15 claim 19, wherein the.

net al - chel ati ngaagenbresuprh&eantt Ehr asodhonh et Hy! gnedi gni peLetraacet ate
salt. 22. The liquid detergent according to CFa?n1§9?g @E%?e?% t he pH

adj usti ng agentwebghpt| spslpekyethgiéne &1kl CoAChHy Pr . X reof. 20
23. The.clear |iquid detergent acgording t% %|ain¥?1%?h§%e$§§§°§£§

freezing/cl oudi sgriabténtoin aanEnbeRs égt1yt§ci@%a$§awgkgg%dean24. The
clear liquid detergent according to claim19, whereln t [ uor osurf act ant

conprises 25 patkyletbetr&ylfatdoxylicancoslic 2burfasteRt Lh 0 dafist et gent
prepared by adding, to an aqueous solution of a m xed surfactant 53 (1)
cont ai ni iy pol yekydt kgl bhe by kyéight aryl feédeing NOIOORL £g SLf A61 €8¢ , 1 2
freezing/clouding inhibitor, alkylethersulfate salt anionic surfactant and
wat er an amount of 0.1 to 3% by weight, and the balance of

water.
14.  The clear liquid detergent according to
claim 13, wherein the alkylbenzenesuifonic acid
10 comprises-linear dodecylbenzenesulfonic acid.
15. The clear liquid detergent according to
claim 13, wherein the metal-chelating agent comprises
tetrasodium ethylenediaminetetraacetate salt.
16. The clear liquid detergent according to
15 claim 13, wherein the pH adjusting agent comprises
malic acid,_citric acid or a mixture thereof.
17. The clear liquid detergent according tol
claim 13, wherein the freezing/clouding inhibitor
comprises fatty acid alkanolamide.
20 18. A clear liquid detergent according to claim 13,
. wherein the fluorosurfactant comprises
perfluoroalkylcarboxylic acid.
19. A clear liquid detergent prepared by blendiﬁg
liquid sodium silicate in an amount of 1 to 6% by
25 weight, a metal-chelating agent in an amount of 0.5 to
2.5% by weight, a pH aqjusting'agent in an amount of

0.05 to 4% by weight, alkylbenzenesulfonic acid in



a sodium silicate aqueous solution (2) containing 5 liquid sodiumsilicate,
a netal -chelating agent, a pH adjusting agent and water, and adding, to
the resultant m xture, an aqueous sol ution of al kyl benzenesul fonate salt
ani oni c surfactant (3) prepared by adding, to alkyl benzenesul fonic acid,
wat er and an al kali metal 10 hydroxi de used as a neutralizing agent for the
al kyl benzenesul fonic acid. 26. The clear |liquid detergent according to
clai m 25, wherein the aqueous solution (1) 5@ the m xed surfactant further
contains a fluorosurfactant. 15 27. The clear liquid detergent according to-
claim 26, wherein the quorosurfactant conprises perfluoroal kyl carboxylic

acid. 28. The cl%ar o % £ gtg gt according to claim?25, wherein the
al kyl benzenesul foni°¢ cati-d 2 ng ods QY ﬁ’é’d-tghcfod@éylatié?az]en@smaﬂom c acid.

29. The clear | I er.gent acc - claim 25, wherein the
met al - chel at i ngIh ge%txqgorrpfg’l rsges é‘{‘&ag dllur’h° t%ylbéf'né’(ﬁléiﬁtn@tset raacet ate

salt. 30. The chLe Lqyi t t (o rd|n 25 cl ai m_ 25, wherein the
pH adj usti ng aggnﬁépgrgg&%%ﬁ g gﬁglF%&ag' %Nﬁ1§?@%ﬁqfﬁ&4 EOMdiSt ur e

thereof. 31. Thgcghea I c rd|n 5 cl ai , erein
t-he frEEZIng/CIOSdIng%IE%PEFggg%E%g%%?%Sgg atty%E@% glﬁaﬁ& gkﬁ%@ 2. The

clear |iqggid dewerigent @6@96§ Bgh Qen%'%&ﬂké whi ¢l e ' i

alkallnlty when di | ut ed 80 fg R Wat er. ° gl s nonlonlc
.surfactant in an amount of 1 to 8.5% by weight, an
.alkylethersulfate salt anionic surfactant in an amount

of 1 to 14% by weight, a freezing/clouding inhibitor in

an amount of 0.1 to 2.5% by weight, and the balance of

10 - water.

20. The clear liquid detergent according to
claim 19, wherein the alkylbenzenesulfonic acid
comprises_linea; dodecylbenzenesulfonic acid.

21. The clear liquid detergent according to

15 claim 19, wherein the metal-chelaﬁing agent comprises
tetrasodium ethylenediaminetetraacetate salt.

22, The-liquid detérgent according to claim 19,
wherein the pH adjusting agent comprises malic.acid,
citric acid or a mixture thereof.

20 23. The clear liqdid detergent according to
claim 19, wherein the freezing/clouding inhibitor
comprises fatty acid alkanolamide.

24. .The Clear liquid detergent according to
claim 19, wherein the fluorosu:factant comprises

25 perfluoroalkylcarboxylic acid.

25. A clear liquid detergent prepared by adding,

to an aqueous solution of a mixed surfactant



. 33" The clear liquid detergent according to claim 13, which exhibits a
-Mggk aIEaIinity mﬂen diIuteg 1000-fold with water.. 34. The clear liquid
detergent according to 10 claim 19, which exhibits a weak alkalinity when
diluted 1000-fold with water. 35. The clear liquid detergent according to
claim 25, which exhibits a weak alkalinity when diluted 1000-fold with

wat er . 53

(1) éontaining polyoxyethylene alkyl or aryl ether
nonionic surfactant, a freezing/élouding inhibitor,
alkylethersulfate salt anionic surfactant'and water,
a sodium silicate aqueous solution (2) containihg

5 liquid sodlum silicate, a metal- chelatlng agent, a pH
adjustlng agent and water, and adding, to the resultant
mixture, an aqueous solution of alkylbenzenesulfonate
salt anlonlc surfactant (3) prepared by adding, to
alkylbenzenesulfonic acid, water and an alkali metal

10 hydroxide used as a neutralizing agent for the
alkylbenzeneshlfonic acid.

26. The clear liquid.detergentlaccording to
claim 25, wherein the aqueous solution (1) of the mixed
surfactant further contains a fluorpsurfactant.

15 27. The clear liquid detergent according to
claim 26, wherein the fiuorosdrfactant comprises
perfluoroalkylcarboxylic acid.

28. The clear liquid detergent according to
claim 25, wherein the alkylbenzenesulfonic acid

20 comprises linear dddecylbenzenesulfonic acid.

29. The clear liquid detergent according to
claim 25, wherein the metal-chelating agent comprises
tetrasodium ethylenediaminetetréacetate Salt,

30. The clear liquid detergent according to

25 claim 25, wherein the pH adjusting agent is comprises
malic aéid,lcitric acid or a mixture thereof.

31. The clear liquid detergent according to



10

54

claim 25, wherein the freezing/clouding inhibitor
comprises fatty acid alkanolamide.

32. The clear liquid detergent according to
claim 1, which exhibits a weak alkalinity when diluted
1000-fold with water.

33. The clear liquid detergent according to
claim 13, which exhibits a weak alkalinity when diluted
1000~fold with water..
| 34. Thé clear liquid detergent according to
claim 19, which exhibits a weak alkalinity when diluted
1000-fold with water. o

35. The clear liquid detergent according to

claim 25, which exhibits a weak alkalinity when diluted

1000-fold with'water.



