- abcdef e3e3?"3<46T" 'Ot 5 1DESCRI PTI1 O NCLEAR LI QU D DETERGENT
;tI»HAINING ALKYLBENZENESULFONATE ANI ONI C SURFACTANT AND SODI UM SI LI CATE
Technical Field ~ MAY 2002 The present invention relates to a novel
liquid 10 15 d "MWﬁ’mm,’mmﬂmwal ning an al kyl benzenesul fonate salt a§@oMAt 2002
surfactant and msilicate, and nore specifically to a clear
| i qui d detergent combsaéni ng an al kyl benzengsul foni ¢ ani oni ¢ surfactant and
liquid sodiumsilicate in water. Background Art As a techni que established
t o manuf act ur iaquid 20 25 30 detergent which utilizes an
al kyl benzenesmill[i’ Mﬂ Imm which is an anionic surfactant, it is known to
neutralize a soO ar al kyb bengeteRur fBnTcIagin by adding thereto
sodi um hydr oxi de *f%00zr certai n anount of water, to conbine therew th other
surfactants, water, a pH adjusting agent, a buffering agent, a thickener, a
cl oudi ng inhibitor and the |ick&EARAS IQu DalDEIBRGEEN eoWThamiicgaci d, a hard
type (a Bype having an al kyl AQKYLBENZENESULFONATEA ANgioNger of propyl ene)
has been conventional used; [SORPASTANTWANRDY SODIUM sqICRYEe i S mai nly used.
As the other surfactants, polyoxyethylene al kyl ether, which is a nonionic
surfactant, is used. Further, as a softener_which inparts a softness to an
article to be washed, an p g Nﬂﬂe%ﬁﬁéc?laf+%h%tic quat ernary anmmoni um

salt, which is a catjonic surfactant, is used. Furthernore, polyethylene
gl ycol is used for %Ih‘ee RF6Es ld’fvedj}te’x%ﬁ%gatt% %9 é‘ei‘i‘ﬁ’&loﬁ’@‘/ﬂé-‘*i qui d
detergent,, stahilization of .the .viscQsit and i npraqvenent of .the
conpat i Elb| ity \?\lnettﬁét ﬁé&otc%él rt ag Slrl;{"z?ctaglnta,ﬁcé'nl}%rizse nrﬁﬁug‘%ﬁélsa © lﬁr‘ﬁ]TtI now,

various studi eaigus Deaceandus! ahd @ il QNYHENS, IR Qbte! e

det ergency power of ‘th iqui t'ergent” contalning an

al kyl benzenesulgf, te§ 34ly Q@ mdiéggff%iﬁm%égﬁﬁgéﬁ%gsSg&&%q%gggﬁove;

however a satisfactory results have not I'nci tally, it

is known that sediainiddreaiesutticiltd S dritish Hddeealee o3 tLipalentially
has 15 a detergency power higher than that of any other surfactants.

Therefore, the s@RliQMOYIQE 2@ rin Syadgyected to be further enhanced, if
sodiumsilicate can be blended into the above-descri bed conventional liquid

det ergens contai ni ng al kyl benzenesulFaaairouirl arani oni ¢ 20 surfactant.
However, it is recognized by ordinary persons
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. BAs 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 nonionic

surfactant, is used. Further, as a softener which

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



skilled in the art that it is technically difficult to obtain a liquid
Jrdetergent by m xing the conventional liquid agent having the

above-descri bed conposition and 25 sodium silicate together. In f#$ MANh®AZ
they are m xed together, a severe reaction takes place to bring about
gelation. Thus, at present, as a detergent containing 19 MAY 2002 3 an
al kyl benzenesul fonate salt anionic surfactiant and sodiumsilicate, only the
powdery detergent is produced by utilizing the gelation reaction. In order
to produce the powdery detergent, it is 5 necessary to dry the gel and nake
it into powder, thus increasing the production cost. In addition, in sone
cases, the powskipuiet e ggusteprsrpoamnbasohvealal, owhlieaniBgaweker odependi ng
upon the tenperatures at use. The undi ssol ved det ergent powder may remain
to be 10 attac$redfaotamtarischeedo bEumsbhenpreuchodyeahgllenk. gSyecbl
remai ni ng detergent may cause a skin affection such as skin allergy to a
person who weat$ wﬁ%dcfgrhthﬁtPﬁ§P9ﬁ@SeP§rQranebbpegtth ftireepiagent
invention to provide a_ clear qui d detergent which contains 15 sodium
silicate togetHee %}ﬁﬁlﬁIQ9FB§ﬁ§éﬁes§FﬁBh feasaPn ahi Shecvégepsétant, which
cannot be achieved, bg t he conventional techniq whi ch can be dil uted
and di ssdl ved % |+9 FﬂY%mﬁBFe?faﬁBedSQEPﬁBEbéiﬁéVaWétQ ShecPiiheste or

becone cl oudy ove% | ong per,iod of ti 20 Di sclosure of the Invention
The present invehtdF52ebnd B?eﬂtFnP8ﬁ§t985§tudles for a long period of tine

[ tt t tod | t | i d det t t
an al kyl bensenceul { HAACE §a%fe§hrﬁe’?? 26 HiRdeRane s, "3%1 B et

silicate. and fpugd at Last that.tbecal bLbenzengsull aggénag't ani oni ¢

surfactant and so |un1S| € can orn1 wat er cl ear 0 S

MAY ~J2 4 "QUPQwQ?tSEQEHE 18h 08 aete&aﬁﬁ@ceoﬁftfam% &t hyl ene al kyl or

aryl ether nonfonic sur actan and al kyl’et hersultate salt anionic

surfact ggt, Wh5§ﬂ¥DB@n&SHeEQlEBﬁaEEe§§ﬁE hﬂ!%ﬂ&bogur§aEQ%%t AGedr disng to
the present invention here is provided a clear liquid detergent

contai ning an gakkykhBeraeapsevkl ORaivevez! b 8aLeRiFactriageanti+s hawed sodi um
silicate, a polyoxyethyl ene aIkyI or aryl ether nonionic surfactant, and an

al kyl et her sul f abe gakt bé@naachfkegegurfactant in water. The clear I|qU|d
detergent may also contain a fluorosurfactant. In the clear liquid
detergent of the préaseddentedlyi,ont iits ikhgunefedratedddiaim thid icate,

al kyl benzenesul fonate salt be contained in an anount 15 of about 5 to about
15.5 by wei ght whant tiBeasddiquidsisliiléabdebeaddnt potetiimldly d@msunt of about
1 to about 7.5% by weight. In the clear liquid detergent of the present
inventidd, it Asdptetgency bhwert hé ghelry dhpet pagnefalaoy odhearyl et her

noni oni ¢ surfactant 20 be contained in an ampunt of about 1 to about 10% by
wei ght, and t hevafrgtanssrsulTherefozer afieodietesgengst HeWede idont ai ned in
an amount of about 1 to about 15% by weight. The fluorosurfactant, if it is
added, shoul d SéP@6ﬁF§|ﬁ@dbﬁnfpﬁﬁh@Feﬁmnﬁqﬁﬁdd A€ goddige il l6catfe Gitesent

. 0
I nventi on prefgﬁ &ﬁ&ﬁ@ ggn%EB% %%;O QL %%nveé%lonéy)llquld

preferably in

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. 1In fact, when they are mixed
together, a severe reaction takes place to bring about

gelation. Thus, at present, as a detergent containing



a 19 MAY 2002 5 The clear liquid detergent of the present invention may
further contain a netal -chelating agent, a pH adjusting agent and a
freezing/clouding inhibitor. In such a case, it is preferred that §@geiayeb@b
s chel ating agent be contained in an amobunt of about 0.5 to about 3% by
wei ght, the pH adjusting agent be contained in an anount of about 0.0S to
about 5% by wei ght, and the freezing/cloudi ng 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 liquid detergent prepared by
blending liquid sodiumsilicate in an anount of about 1 to about 7.5% by
wei ght, a net adnchkekplbegzegestlfonateagaliit anfioabousubfactanabant 3% by
wei ght, 15 a pH adjusting agent in an anount of about 0.05 to about 5% by
wei ght, an al kybdeumestiutéba; coatiydtha powdepundebérgbotit 1§ poodhoetl 15%
by weight, an alkali metal hydroxide, as a neutralizing agent for the
aIkylbenzenesubfoutblaaldg theageiablian seagbdaR.1 to 20 about 4. 5% by
wei ght, a fluorosurfactant in an anount of O to about 0.1% by weight, a
pol yoxyet hyl ene al k§R QrdaryFOepﬁéﬂuﬁénﬁbﬁu9oyderacﬂ§ﬁﬁrgﬁn§m aodst of
about 1 to about 10% by wei an al kyl et hersul fate salt anionic
surfactant in %ﬂcﬁﬁﬁﬁﬁf bP gﬁﬁuﬁhﬁ EBlaBBGtm§5@625 bptRepgreery thus
free2|ng/cloudlng |nh|b|t0£ ag npunt of about é to about 3% by
wei ght, and t he"BEPARLBIOF ﬁaPEP.“Ctl9nocgstY ZBBzaé PEFPHerﬁBréomﬁccordlng
to the present invent , re i,s, provi a _clear d detergent
b epared by bl GAGERG FRG.PAMa5S HREBFPERS: BOPR ARCaNOANPLEP SBER 1 to
about 6% by we a f _ab 0.5to
&QQLR%ﬁg”Eég#adﬁgggkhﬁﬁggﬁﬁghlkﬂe t8R gg%ﬂ}eB af BgE

about 2.5% by n an a about 05 to
about 4% by “ETHQt R§9s§5E¥FE Pé@@??HbE gg%dQE'ﬂay”r@BaQHDEBtFQf about 5 to

about 12.5% by wei g an a r oxi de neutral1zi ng agent

for the;40 al kxk@seﬁéae%al kanheraend. tbNpanwalReat ghichbayt alchigrabout 4%
by wei ght, a fluorosurfactant in an anount of O to about O. 09@6by wei ght, a

pO'YOXyethy|enSuéthEmQ&n§h§|déEEQ@eﬁQanQ'@aﬁgéfﬁckﬁﬂh bEfaptagRunt of 1
to 8.5% by weight, an al kyl éthersulfate salt anionic 15 surfactant in an

amount of abougudht asabrtih 34%ébgywebghtpeasbheehbngéak@uahagcuahhbltor in
an anmount of about 0.1 to about 2.5% by weight, and the bal ance of water.

Furt her nore, accor diIng itso theeeficesern iobhjent @f, the presents ipventdect a
clear liquid detergent prepared by adding, to (1) a m xed surfactant
aqueous sol uti te p@nvaﬂaiagcaepmlydnyédhﬁbénegahkywhdphacphtaﬁhsr noni oni c
surfactant, a freezing/clouding inhibitor, an alkylethersulfate salt

ani oni c1Bur f acs@diuang iddcete 2ogezhey Q@&mu#ﬂ§Wﬂé@a@€n@§Méé@§a§@lution
containing liquid sodiumsilicate, a netal -chelating agent, a pH adjusting
agent and wat eFalan@na@aiifg Sursackantesiiight cannot be achieved 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.
20 ' 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
25 liquid sodium silicate, and found at last that the
alkylbenzenesulfonate salt anionic surfactant and

sodium silicate can form, in water, the target clear



0 9 MAY 2002 nixture, (3) an al kyl benzenesul fonate salt anionic surfactant
aqueous sol ution prepared by adding water and an al kali netal hydroxi de as
a neutralizing agent to an al kyl benzenesul fonic acid. 5 The cleir liquid
detergent of the present invention preferably contains the 9 MAY 2002

al kyl benzenesul fonate salt anionic surfactant in an anount of about 5 to
about 15.5 by weight, and the liquid sodiuynsilicate in an anount of about
1 to about 7.5% by weight. 10 The liquid detergent of the present

i nvention, when diluted 1000-fold, exhibits a weak alkalinity (a pH val ue
of higher than 7 but |ower than 8). Best Mde of Carrying Qut the Invention
The present i nteéauiidndeitelrgeow he déeccobedeisent® wir @odgtoxiylethiytl ene
preferable that the al kyl benzenesul fonate salt anionic surfactant used
characteri sti callkyli ort keydl esheri gondogdcesygfacsmnthanst esent invention
be made of a l|inear alkyl benzenesul fonate salt such as 20 |inear

dodecyl benzenegdkydrizthersalifaten sgaitt padoadc M flaickamt, which

al kyl benzenesul f onat e can be represented by .general forml a RC6H4ASO3M
where R repr es®fts 1§Cefter By PXeSeRta i NELLItONC14 al kyl group,

particularly, a linear dodecyl group, and Mrepresents 25 an al kali netal,
particulgrly, sodiuﬁiqﬂﬁ iiﬂﬂ1§?f¥ﬁ%§F A PEWAHEAN F FHAEE sal t

00 MAY 200" {5 FEVAALINE BQhendbd Sy eheatERy SO e
l kyl b |_f.onj ' it | kalsi t.al . i de, as. .spdi
yel ox de or - pataRaRaREs e sat R e, Rt Y el
tai ned ch i Stds I t ' b I | t
i on . Sur 1 aceReE o f ARt B O e S e on

i nparts an exc'%x'dn%nitiets%r&%%én&qh rn_dlt %nt i&@.l@@.}e‘i{l’%@ulﬁac%etmrt Wi th

predeterm ned 10 surfactants, which w be explained later, and is an

essentialp conpengdn f0rs T deir gentvdted unetneor 1asasuchna et ergent. The
clear liquid detergent of the present invention exhibits such an excell ent

and hi gh det er grit@f Jemne mayhatll seaienit g ac H e dur fic targonvent i onal
detergent, by containing liquid sodiumsilicate. As such liquid sodium

silicate, use may bernmegtee aflendiLigsid idsderdnt lofastispeci fied by JI'S
(specific gravity: 59.2 Be (Baune degree) or higher (15C); 20 silicon
di oxi de (Si02) :pr¥Esdnt 3B%dnt iwei ghitt, isodinefiexiete fig2®he 17 to 19% by
wei ght, iron (Fe): 0.03 by weight or less, and water-insol uble conponent:
0.2% by wei ght arkyldsay)zenmalilfnnstie cale Me ot igesti i eah BmQurg:
(specific gravké%: 54 Be or higher (15 Q) ; silicon 25 dioxide (Si02): 34 to
36% by WSi ght ; shdhaited do @) 15946% P smightneidfid the FPIRE): 0. 03 by
wei ght or less, and water-insol ubl e conponent: 0.2%or |ess_ by O 9 MAY
2002 silicate be contained in an amount of about 1 to
about 7.5% by weight. 1In the clear liquid detergent
of the present invention, it is preferred that the
polyoxyethylene alkyl or aryl ether nonionic surfactant
20 be contained in an amount of about 1 to about 10%
by weight, 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 detergent of the present invention preferably in
an amount of 0.01 to 0.1% by weight, more preferably

in an amount of 0.01 to 0.09% by weight.



9 weight), and sodiumsilicate No. 3 as specified by JIS (specific gravity:
40 Be or higher (15C); silicon dioxide (Si02): 28 to 30% by wei ght; sodi um
oxide (Na20): 9 to 10$ by weight, iron (Fe): 0.02 by weight, 5 ang MAY 2002
wat er -i nsol ubl e conponent: 0.2% by weight or less). In general, sodium
silicate used in the present invention can be represented al so by fornul a:
Na20nSi 02, and in the case where n = aboutg 2 to 4, it is liquid. Apart from
the JI'S products or comercially 10 avail abl e products, a prepared product
obtai ned by m xi ng sodi um oxide and silicon dioxide at a ratio of 1 nole of
the former to 2 to 4 noles of the latter, can be used. As |liquid sodi um
silicate, JI'S sodi urhei kileare Lllguid dedetgdnitmoFi theapedNent3 are
preferable, 15 and in particular the silicate No. 2 is nore preferable.
Addi ti onal suriaveabtisnwhaghfarehesedonsatheacihesarll-cheildtdageagent ,of the
invention together with the al kyl benzenesul fonate salt anionic surfactant
and the |iqui daspli adivekiogt egans angohybxgerhnbénéonkdiny danh2®iapyl. et her
noni oni ¢ surfactant and an al kyl ethersul fate salt anionic surfactant.
Further, a fludPoSUfFhadt §Afecantal§orbefgssad Abath&be metkadct ants,

commerci ally avail abl e products can be used. Preferable exanples of the

pol yet hy? ene afR§fasingsagept BEnEPNEEAREAI &NsaPf AFPHAL Qﬁeggépyoxyethylene

primary or secqndary alkyl hers, and pol yet hyl ene al kyl phenyl ethers. A
m xture of these c§§ Bg°§§e§% by WESINRY §éﬁ29¥oagéP§6% 8t RgFBLePSl ky!

th b ted.b | f : 2CH20) nH R
Cepresents o pEPRERTRER 480 BRaARPCRELSE GPOMb 08 0oy Sh-PRORY TECB¥t0 C18
| kyl , icul ar.ly, Cl2 al kyl , d .7 t.0.10.
Pol yoxyet hyi endesppyy ora i Re heetzatioy S LRUR L adcReRa Ty Feg BRBLAL et il &
R- CgH4- O( CH2CH t f bl
Lo oy alkyl gr gl e ig: SpBak OB, 1583, apBlel b by kBdBnel = oLt i he
al kyl ethgrsul fate S%lutrtaréi%’ilnia;cc%‘irdfi Qgt ant t"l’mreer??feif g__y iqlrve%etq_%glgary hi gher
y

al cohol et hoxysul f at es, phenol sulfates, a m Xt ure these. O

these, primaryiaegesegopsany dakcahelahroxygulitiaties e2yenRabllepdanl ¥
preferable, each of which has an excell ent "detergency and an excel |l ent

foam ng properby, baedding esguibr isbatiune sti0iskicd. iR afBRNount of
al cohol et hoxysul fate can be represented by 20 general formul a:
R- ( OCH2CH2) nCSaBiuthar e oRabepiegests by pelighty al kgltag-ehelagdhig cularly, a

Cl2 al kyl group, Mrepresents a cation, particularly
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 an amount
of 0 to about 0.1% by weight, a polyoxyethylene alkyl
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 weight, a freezing/clouding inhibitor in an amount

of about 0.1 to about 3% by weight, and the balance of

water.



an al kali netal such as sodium and n represents 1 25 to 10. Secondary

al cohol et hoxysul fate can be represented by general formula:

R(Ri)-CH (OCH2CH2) nCSO3M .8 9 ~Y 20~~ 11 where R represents gn al kyl
group, particularly, a C6-Cl0 al kyl group, R represents an al MY 02002
particularly, a C2-C4 al kyl group, Mrepresents a cation, particularly an
al kali nmetal such as sodium 5 and n repregsents 1 to 10. The
fluorosurfactant, which may be optionally blended in the detergent of the
present invention, is preferably a surfactant having a perfluorocarbon
chain, and exhibits a very excellent surface activity at |ow 10
concentrations. As Fhethewooosyr hacbadingasoatshenipresene, imwamniion,type or
anphol ytic type can be used. Preferable exanples of the fluorosurfactant
are perfluoroatkgreaiborybivédadi 8 ¢Cear CTigpidpdeteugeodscipaepaudeiomyc aci d
di et hanol am de, 15 perfluoroal kyl (C4 - Cl2) sulfonate salt (Li salt, K
salt, Na salt bleﬂﬁgng|kéguld sodium silicate in an amount of about
N—propyl N ( 2- hydr oxyet hyl ) per f 1 uor ooct anesul f onam_de, perfluoroalkyl (C6 -
C10) - sul f onani §opPopPPEE] fét RYI Hﬁﬁfﬁﬁtunﬁsﬁlﬁﬁ:alzghﬁéﬁﬂ'—ll@@r @alem

C10) - N—ethylsulfoné ci ne aIt @K sal t gr i ke), perfluoroalkyl
(C6 - Cl19) et h§Pph Qgﬁ rPE 2 PHt t&r ECaRf° x?&r?yoweﬁ 30PH hese,

fl | Kyl b I l.arl.y f bl e.
ot v ou BT Salkeriiic et G oycai TR IR A
oy benzencsul (onggysal soHigDIGe L BEL TR, 3 AT Ol et b1y

nore pre fera y about

5.125 - about 15 37%by WeL0BLouRANYLGY %ﬁ' weheker abl wighaut 5 - about

8. 5~ by wei ght, the so |un1S|I|cate I Unt preferably about 5

1 - about 7~ b)ﬁe‘@%‘l@h&zdr%@cﬁh'ecubér lay nRLeanakliv Akh 4 rordigid 5.5~ by
wei ght. Further, the Clear I|qU|d detergent of t'he "present invention

contai ngot he pahy 8&)5%&1&%&1%@%1&5'@& @l idl,Ylinclhhe hmdANO Y apsdact &g i n an
anount of preferably about 1 - about 10~ by 10 weight, nore preferably

about 1 - aboutabBu®- 4y bie@iightgnd hecldsylrelaterasd fiat ers anowdid @Y
surfactant in an anount of preferably about 1 - about 15~ by wei ght, nore

preferably abogt tb abdbauio .04% by weight., Bhecllyexydimlichaetliyderdr may
contain the fluorosurfactant 15 in an anount of O - about 0.1~ by weight,
preferably aboaryl. @theramemntiohit- sty fiseitgintt, imprag @Emefuertaldfy about 0. 01 -
about 0.09 by weight. Further, it is preferable that the clear liquid

det ergent of t 8 58 éyemte ightentinor ldkantedihera® 1f atst slaldhalrdtamicc agent, a pH
adj usting agent and a freezing/clouding inhibitor. The netal -chel ating
agent cﬁgl at es ssgdiaghasit jidatad sgoant @ fcahante § tto tahenstldR IB%ing it.
Preferabl e exanpl es of the nmetal -chel ating agent, are 25

et hyl enedi ani n#ediItdac &t |fc¥eé‘cﬁld’~9ff§slé>d1dﬂé’tgallu I/ g T gehta Ut ok

et hyl enedi am net et raacetic d (EDTA) , tetraipdlum

et hyl enedi ani né&RYadcet é:t% utt ZidodhYuNeidhty apd fyy 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 surfactant, a freezing/clouding inhibitor,

an alkylethersulfate salt anionic surfactant and water,
25 (2) a sodium silicate agueous solution containing

liquid sodium silicate, a metal-chelating agent, a pH

adjusting agent and water; and adding, to the resultant



13" et hyl enedi ami netetraacetate salt and a mixture 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), ci.gimﬁgw
and/or sodiumcitrate can be preferably used. Citric acid and/or DL-malTC
acid are particularly preferable. The freezing/clouding inhibitor inhibits
the freezing and suppress the clouding of sthe clear liquid 10 detergent of
the present invention, and fatty acid al kanol am de, which is a

ni t rogen-contai ning nonionic surfactant, is preferably used. Fatty acid

al kanol am de can function also as an agent for inhibiting reattachnment of
dirt. The fattyirehfle 15(3)kanokaryUBehseResQNESASBEI §R1Lr AHYehief a fatty
acid (preferably Cg to Cg fatty acid), such as capric acid, lauric acid,
coconut oil fagtyfactant myguedis acldtisheprépaﬁ@adbpraeaehg @#gtdr Wth an
al kanol am ne (preferably Cg to O g al kanol am ne), such as 2

di et hanol am neandoaneahkhadi amehelohyidsopidpaasl amheetrSidthihat byeati d

al kanol am des are commercially available. The fatty acid al kanol am de can
be used in thetbéoam aitkyikenrenesnlfanic| @aidli quid detergent of the
present 25 invention, the netal -chelating agent is contained preferably in
an anoum of about Bhepglearghiasid| éssergspe pfetbBeabigsentan ampunt of
about 0.5~ - about 3~ J 19 MAY ~ 14 by,meight, nost preferably in an
amount of aboutP¥eBLionapgafesaBlypgonepgne. the phkyibenareppguldonster gent
of the present inpnvention, the pH ad'usting agent is contained 5 preferably
in an anount of2abofPi8NES BYr Fﬁﬁ%tanl BsaMRPRE BfefRPHBI Y FR an anount

f about 0.05 -, ab 5-.b i gh t ferably i t _of about
o o o255 Bus oy bRl L350, PE SEARLY, Betar TENEbaRbone o
. tion, the.f . .  ahibi . i ned or blv i
gﬁéﬁtﬂt ;8? aboﬁEnBfﬁéhf?‘g%ﬁ%ﬁ’#%%ggb@mgi SRt =oRBre br e éﬁag%%ﬁ?-;n ég.:oﬂn?”of
abou ~ - abou - [ y ~lgh ar rabl e
enbodin%%t, 15 the %P%a%géﬁggiggggfégégnonFﬁFEgggkgggn%h¥ﬁgéﬁfﬁdn cont ai ns

the a'ky|benzeﬂﬁéH|HQ@QE@dSbeOQQBQPLCeiﬂﬂﬁégki%twbﬁk331§EQEHHt9f about 5 -

about 15.5 by weight, nore preferably about 5 - about 15.37y by weight,

particularly pgefggabhyuabgyt h@ghe%bQHEnS-’/55u@019_§6e‘£~eitﬁah, ghhe sodium
silicate in an anpbunt of about - about 7~ by weight, particularly
preferably about 4 - almdit Mdde B V&iGhiing RupApOxyetdnd fhre al kyl or

aryl ether nonionic surfactant in an anount of about 1 - about 10~ by

wei ght, nore pref er ahley pakeent2inentdlonutvi8.15Roky baeidglhicritdeel in

al kyl ethersul fate salt anionic surfactant in an amount of about 1 - about
15% by wei ght, moeeedptefiérably about 1 - about 14~ by 0 9 MAY 2p2 15

wei ght, the netal-chelating agent in an anmount of about 0.5% - about 3% by
wei ght, nore preferddl ysi praferaplet tdfatalbdugt aldkydbenziengs d Bmane wei ght ,
the pH adjusting agent in an anount of about 0.05% - about 5% by weight, 5
nmore preferabl gailh anigpégnsustagtent 0sesushazpeyeristigaldiygh, the
freezing/clouding inhibitor in an anmount of about 0.1% - about 3% by

wei ght, nore pitBPefdspy ldayddafsterasntapduthe. PEeseasodnveddomy Bfei ght ,
and t he bal ance of water. ,The deti&gent can cgntain the (10 fl yorosurfactant

in an anount oftege. oApGutifess, By kNdPERECNSSNLELRBILE &Bdit SESHL 2S5 about
5 .
0'1/6by2gelght1inear dodecylbenzenesulfonate salt, in particular.

The linear alkylbenzenesulfonate can be represented

by general formula RCgH4S03M, where R represents

preferably a linear Cj;; to Cj4 alkyl group,

particularly, 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



nore preferably about 0.01 - about 0.09% by wei ght. In another preferable

. aspect, the clear liquid detergent of the present invention can be prepared
by 15 blending liquid sodiumsilicate in an anount of about 1 - about 7.5%
by wei ght, especially in an anount of about 1 - about 6% by weight, the

met al -chel ati ng agent in an amount of about 0.5 - about 3% by wei ght,
especially in an anount of about 0.5 - abogit 2.5% by 20 meight’ﬂbUﬁ@Y

al kyl benzenesul fonic acid in an anmount of about 5 - about 15% by |gRW?
especially in an anount of about 5 - about 12.5% by wei ght, the al kal

metal hydroxide in an anpunt of about 1 - about 4.5% by weight, especially
in an anount othgbsurfactaatole prePBred i gleutrdia Finpraoinfergt ant in an
anount of 0 - about 0.1% by weight, especially in an anount of 0 - about
0.09% by wei ghelkyRoepsepesydifiopien@cdidkyiith B MikalilGnetralaryl et her
nonioni ¢ surfactant in an anpunt of about 1 - about 10~ by weight,
especi al |y i n BYdERFdAe ofUshods BodialplitydFoxidsy areingttas i

al kyl et hersul fate sal,t, ani,onic surfactant in an anount of about 1 - about 5
15~ by wei ght, 8558595@Pylmnwﬁﬁe§hnunt of about | - about 14$ by wei ght,

t he freezing/cl oudi inhj bitor in .an amunt of about 0.1 - about, 3~ by
wei ght, 8specially ﬁﬂq§H45 Ulh (S Q) COntaNRA Naragheiigiyht, and

ol Kyl enzencoulfatve sobghed FATR, s MRS SH ke sakent in the
bl Kyl bonsenesulagra et ioratle 23 e Mt W He ik c&'e, gont
The amount | of he BrEs T enaane e aneir e 3 Sl ibd e ddndP 2!
parti oul arly pESrerabie et nad o g e e ! AT e o1 gent
of the ppesent suffeRitia@®s,S whd bl AANE Heh exPranid Aatdy AQRPUS; SOl ution

of an al kyl benzenesul fonate salt anionic surfactant by adding, to an

al kyl benzenesubhorisseatiid,l womponamt Foraldirl idemijedty MO AR Higich as
sodi um hydr oxi de or potassium 25 hydroxi de, preferably sodi um hydroxi de) as

a neutralizi ngasgenchf ar delterajelnt .berthenediddroniicnaic ddteyaty 4o
neutralize the al kyl benzenesul fonic aci d; 1 ~ 09 MAY 2002 (b) an aqueous
sol uti on of sodihempsiesiendt énwehmitdlonc @xthdibistd ispoild sspdxgesidritcae] a
netal-chelatin%ﬁaggnt, a pH adjusting agent and water; and (c) an 'agueous
sol ution of a RLEEdJdekergengy poye didithgatpdiey ®oteidudderdry al kyl or

aryl ether nonionic surfactant, a freezing/clouding inhibitor, an

al kyl et h&r sul f &t EcsyentdRingdi ded@rrasttantdy wardra iy dptdwishisadiym
fluorosurfactant,. ,Then, particularly preferably, the aqueous 10 sol ution of
sodi um si | i cat 81A3F3t€ gradual Iy added to and mixed with the aqueous

solution of the m xed surfactant, (c),.and the, aqueous solution of _the
al kyl benzenesul fona?’i&*g SHqh C&Hl{ %‘Ujr’fua{%t 1qa5e 4 H3f fraIrs MR Pt o and

rXed L I EeU A MG, 1° AR aean 0 LR SN L
(a), solution (H)ARY SQubl ¥ (Rauild ladPUHE HESHIRED (15C);
20 silicon dioxide (SiOj): 35 to 38% by weight; sodium
oxide (Naj30): 17 to 19% by weight, iron (Fe): 0.03% by
weight or less, and water-insoluble component: 0.2% by
weight or less), sodium silicate No. 2 as specified by
JIS (specific gravity: 54 Be or higher (15C); silicon
25 dioxide (S5i03): 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



In the following, the solution (a), solution (b) and 20 solution (c) are

m xed so that the total is 100 parts by wei ght. Wen preparing the agueous

solution (a) of alkyl benzenesul fonate salt anionic surfactant, the

al kyl benzenesul foni ¢ acid shoul d be bl ended preferably 25 in_an anount of

about 5 - about 15 parts by weight. If the anmount of the 09 MAY 2002

al kyl benzenesul fonic acid blended is | ess §han 5 parts by weight, a

sufficient detergency 5 is 19 MAY 2002 power nay not be obtained. On the

ot her hand, if the bl ended anmobunt exceeds 15 parts by weight, a deposit may

be created in the final detergent conposition due to the interaction with

sodi um si | i cat geibhti)s Ragdt isedliakd %iQrfalkle thals ifi

aIkbeenzenesquoEiC)Zcid be bl ended in an anount ofuiﬁiﬁhfﬁsq gﬁxﬂﬁs 12.5

parts by wei ghtspébe fakkairavietal 4ty @eoxirdei gdwsrt i (@8'@yhy ssedicym 10 15 20

hydr oxi de, which is used as a neutralizing agent for the

al kyl benzenesuHfiomiideadisd Oipr) :oR2@ertot GO dyame ilghe ;aqierBusn oM id on (a) of

t he al kyl benzenesul fonate salt anionic surfactant, is blended preferably in

an anount of alfdyapol :- Sakboutl 04. Hypaetigghtyy, veioght(Fel)f: tohe 2amyntwedfghthe

alkali netal hydroxide is less than 1 part by weight, a sufficient

neutral i 2ati ona8f Wasex-kyisipdiibdge sempemien tacild 2tapmoteilghtactt dwedi) .On t he

ot her hand, the bl ended _anount exceeding 4.5 parts by wei ght exceeds the

necessary anpuff' F6RerRd nEQCLAM SdtliieRter usied dinkyahige PX@ENN f oni ¢ aci d,

and is not econom cal,, andngg% |l ead to too nuch alkali. It is particularly
a

preferabl e t hatWREtIPRACR FeRFESEHtES B4 99 AYIdPTM I+ anpunt of about
1 - about 4 parts by geéght. In.thg aqueous_sol ution ég) of the 25 ,
alkylbenzenesuﬁ?@ﬁ%t% 3981 aRAoARCtREr FAERAN ®Ifafel PSOHFeRdER freférably
n e arount of o 20 - I0H AR Ry La Sy ELall, L1 e s, o

i i f alkyl. | t | i i to th
heutral thati on®SSid SRS BN, S Brlor Rt Rl WS B0 1

| uti ) t: I e Ladl 1:CL) f hat

water be bl ended i a s o b delend s U1 R S Pl U B8 TG be

noted that when R2RAGENGHNE AHMELOUD 014 01 Uf W latter,
al kyl benzenesul fonate salt surfactant, the netal -chelating agent can be

bl ended 10 in zanameuiiseef, ab@uUl iZuld IFodumidlilca¥e,| 88 YL ably in
an anount of 0.5 - about 3 parts by weight, nore preferably in an anount of

about 0.5 - abeufliZza%epard.s 2bwneeisdtiunand Ltike teH \eed] BStd g e Lk be
bl ended in an anmount of about 0.5 parts 15 by weight or less, preferably in
an anouhb of abodt iR @Ertimvdiatr GHe parlticdbe Wei.ghe isnergrefefetadbld.n an
amount of 0.05 to about 0.45 parts by weight. In the case where the
met al - chel ati ng age®ddid.anal przffatsAnry wyaht are walibdin ttiee anieart  of
wat er bl ended 20 in the solution (a) should preferably be 20 to 45 parts by
wei ght, particdigiiid dedergem o tthepyinmsinghiton Hogakdrer twichaddia i on of
the netal -chel ating agent and the pH adjusting agent tends to cause a
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.



| ayer separation in the solution (a) of the 25 al kyl benzenesul fonate salt
anionic surfactant, thus necessitating continuous stirring of the solution
(a) of the al kyl benzenesul fonate salt surfactant in ~~v 20 conti nuously
producing the clear liquid detergent of the invention. In the sgdi um
silicate aqueous solution (b), the liquid sodiumsilicate is bl Sﬁw 2002
preferably in an 5 anount of about 1 - abepgt 7.5 parts by weight. If the
bl ended anobunt of liquid sodiumsilicate Is less than 1 part by weight, a
sufficient detergency effect may not be obtained, whereas if the bl ended
anount exceeds 7.5 parts by weight, a silica deposit may be created. 10 It
is preferable that pbeybkgettysedeualiilli eaherbeahl padedpirBsantagopyt of
about 1 to about 6 parts by weight. In the sodiumsilicate aqueous 5ol ution
(b), the netalgehetali igragtat is bl ended preferably in an 15 anount of
about 0.5 - about 3 parts by weight. If the bl ended anount of the

net al - chel ati ng ageRO(CHCHsO )[Han 0.5 parts by weight, a sufficient
chelating effect for the sodiumsilicate nmay not be obtained. If the

bl ended anountwksteeBsreppasestpyaveriheryt be sbebndanyg 2Dkelf ecdbups not
particularly inproved. It is particularly preferable that the

net al - chel ati nBra§eraPbE Bl €adkd FosaAlkibusrowp, apautioubardyabau€iz. 5

parts by Weightl lT t he sodiua1si|icate aqueous solution_(b), the 25 pH
adj usting agentlkglpPEAYRd PREfRr EBPYCFANEA AnbAntOof BBAUEXPebBYlemBout 5

parts by weight.,| he bl epded anmount of the pH adjusting agent is |ess
than 19 MAY ﬁbb§ﬁpgﬁﬁyg.6ggﬁﬁr?§nb emé?@ﬁ??eﬁFeaa§yng?ngﬁﬁgribute to the
t adj ust nent oE BE%gggmering of pH). If the blended anount exceeds 5 parts
by wei ght, pH n%y € éxcessively lowered. It is particularly preferable
that the 5 Ph adjustipgyag be.blended in an anobunt of about 0.05 - about
4 parts by weight. Fnegﬁé gggﬁaﬁﬁgbﬁpgate aqueous solution (b), water is

bl ended; preferghbyei B @ of ,a 1.3 ou yeouepght. If
the amount is ?essetEanaggg§§?£ioggyg3§%6h??ogpgahféggg?ég§sgc 8aggthe pH
adj usting agent,mayxpot gedhhi chRat hyrdhpagbes bnebheysol ution (b), it is
particul arly prgferaglegthaP wat er bg Blendedsi% a% gﬁnunt of about 1 to
about 18 parts by W@taheraNQétexamEqag dguenads a3y UbkaBrEG) raket @17 xed 15
surfactant, the polyoxyethylene al kyl or aryl ether nonionic surfactant is
bl ended preferahlignio sarfgouahtohrabputimdry abosbcdfdpayt Bigyevei ght. |f

t he anbunt of the nonionic surfactant blended is |l ess than 1 part by

wei ght, a suffhatcehbldehergentyaebsechlhkpyiphehobeu2fatbtai agd. On the ot her
hand, if the bl ended anpbunt exceeds 10 parts by weight, the viscosity may
excessi VBl y i nermaséuoge bbavhagemayObcttesecapsimgra dnéif seabhgarm handl i ng
the obtained solution (c). It is particularly preferable that the nonionic
25 surfactant Bécbhehdstoknsuhfawsanaref pabbucularlybpuefersbpast eabh

wei ght. In the aqueous solution (c{ of the m xed
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~ (OCH2CH ) ,0S03M
where R represents a primary alkyl group, particularly,
a Cyp 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-(OCH»CH5)0S03M



0 9 MAY Z002 22 surfactant, the al kyl ethersul fate salt anionic surfactant
be bl ended preferably in an anmount of about 1 - about 15 parts by weight.

| f the anbunt of the anionic surfactant blended is less than 1 part by 5
wei ght, a sufficient detergency effect nay not be obtained. On the other
hand, if the bl ended anmount exceeds 15 parts by weight, the vi¢§%t¥ ;l*ray
excessively increase or foam ng nmay be generated, causing a di1Yi |‘9 in
handl i ng 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 m xed surfactant, the

freezi ng/ cl oudvhgrenRi bepoesestbl endetlkgd pretipy abhytioudaragpuat of about
0.1 - about 3 parts by weight. If the anpbunt of the freezing/cl ouding

i nhi bitor blendgdCig hékyltpanup, IRparepbgsestghan alkwlf groept
freezing/clouding inhibiting effect may not be obtained. On the other hand,
if the bIendedpaﬁtmﬁﬂ1291Yheﬁe62'6xcéé§¥l3gpaups Myreprghentshe detergency
effect nmay beconme an equilibriumstate or foam ng may be generated causing
adifficulty i ReRafBli RGTEREUSBFAYNBR 3bkalionete). skehi gspapdivmliarly
preferable that the freezing/clouding inhibitor be blended in 25 an anount
of abut .1 - aBBuP E?BrﬁﬁﬁgESb} #&i gRt. In the aqueous solution (c) of the

i xed factant, Ls bl ended f Ly, i t, of 19 MAY 2002
2bout 10 10 aboui 3ANE SAPPEOSPERGPERTb cHALHN BaFobe DRAMOPALLSIty of the
bl ended i 1 an 3A80AF oL "aBBa: CREFGHEN 23 SR RepBRPC ot AP T Prmg Sbecom
handl i t 2 h ] ' ively h
bt ai ned ¢ hat BeeEe-aetdeao8itetany iatTRY "2 ek ALborb OB BRACER MR Ve
mxed surfactaghq bORiELhuaraSyelgeeantiibhecoltahpedack $yilyPhendeg
preferably in an anmount of about~0.1 part by weight or [ess; nore

preferaphy abobnBefirat@ohsPar hgb¥hwelegbrokhrthgtafRPuUNtnobntiBR;ic
fluorosurfactant is less than 0.01 part by weight, a sufficient detergency

power to be obtgpaednbhasnibetypefl aet anbhBaythet thpeléanxbibuked.
sufficiently. On the other hand, if the bl ended anbunt thereof exceeds 0.1
part by wei ght prelierdeler geasylekf e¢t thay foabrbsutyathanti gpeoved. It is
particularly preferable that the fluorosurfactant be blended in an anount
of 0.01 - aboupe®fQfoparilkybyaZBowgildbt acid (ke casgiwaere the
fluorosurfactant is added, the anpbunt of water blended into the aqueous
sol ution (c) oferfidupirredtanetadtfontci acpdefiertbbhnodbmitiel0 to about 30
parts bX wei ght, particularly preferably about 10 to about 28 parts by
wei ght . 125 Thepgatdnogoadkyd tRe pr €3ent suafenatensady Woiamplkat er
including distilled water, purified pure water, ion exchanged soft water,
regul ar tap waKef2lindNgr §@4d or2ihgaddke)mowever, it is preferable that
wat er from which iron_conpaonent. has been rempved be used. Further, the
clear |iquid d¥r@reeyt -0t (EndYFresysthyd) BREEINOERRCESRLEE LRNGNIESS t y
adj usti ng agent _such 5 ai car boxynet hyl cel | ul ose for the purpose of

adj usting the PF§%§§PF?? Fﬂithe case where al kyl benzenesul fonate salt

ani oni c surfacgant i tself

i d. t h Al teri al th | kal i
nmetal hydroxi dé~&s"a ﬁ@JFPQﬁFU%%El SP&&%W? %émhggyﬁ§8§ébgPQ_Sﬁﬁtgucﬁ ;
e oo . i R
e ous 280t P BRrRIRcBARGAT AT RIYTONE AR LI Rent TGRSR £ 0 L 1O
b i bout - ) t j - | b | f t
o of e ooy and R e, Ehe RS Mmoot )
0 - about 3 papksypReRiHHdrief ache By, Chaldll RE 248l o0 theakouUt 0.5

parts by weight of the pH adjusting agent, and about 21.55 - 30 parts by
vei ght of wat elpf( Rhefsr,alet fakRHoad kya2 ar RRGUE c2RcAdPRIAS to C13) is
particularly preferable.
25 The clear liquid detergent of the present

invention contains the alkylbenzenesulfonate salt

anionic surfactant in an amount of preferably about



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
m xed surfactant and the aqueous solution (b) of sodiumsilicate and
bl ending themsimlarly. 25 The clear |iquid detergent of the present
invention maintains the transparency of a so-called crystal-ﬁleéx 5&36’
whi ch does not generate a deposit rs ~Y_zooz 25 or precipi i WAY
(precipitate such as silica precipitated £2om sodi um silicate, or sodium
sul fate made by the reaction between the surfactant and al kali) w thout
creating cloud even the tenperature varies, and the 5 detergent is readily
di ssolved in ter, Furt? r tge det.er gent of invention is far
18n3F d8t

t he present
superior- to tRe cBRISM gFgé ’iWOFSrPEegFrﬁgﬁgrﬁgﬁ@¢ power. The
| [ id det t it t . (A ti hi bi t
cxcel | entdet epGeasy paRene 1510 8Rcky NE B e Ber LR cani no of a

vashing ni che, pbaiebebp1(abbbaems! 0ckBdlad o2 shaty Ll Lhgf cpahen dil uted

with water, the detergent exhibits an excell'ent "powe €ani ng di shes.
Wien diluted wsbh;vat 84118801 9hdant BRcthtabs! b%'f%r%tlgf Q@Y 0f the
present 15 invention exhibits a weak alkalinity (a pH véal ue of higher than

7, but lgss than_8hpohr theby weAgdtt h@aawael a0 vt Re FRIHBWC aHHfract ant
used is extrenely limted, the detergent is environnentally friendly. For

exanpl e, in the caapowiese sgheychedghtti.quirdr2dedst ehgertl eafr tlHRuuiresent
invention is used for washing clothes, it is preferable that the clear

| i qui d det er gedetefrgehe¢ pfeidet present dnviedtdioss @donedials rddd o of 0.8 to
1.0g per 1L (liter) of water. EXAMPLE 1 25 <Preparation of the aqueous
solution (a) obollgexgekhyienserdsylfl orateeydalett e hactiamiz BuratEaerts by
wei ght of commercially avail able 19 M-4Y 20p2 ' 26 linear

dodecyl benzenesul foniapocaaitd ofL pRE@f elridb8F0 aboulti dn FatbaRtilD¥Chy, Ltd.),
22.25 parts by weight of water was added, and further 0.625 parts by wei ght
of tetra8odi uW@tiH%Itenmr@mr@tf@trra@d-(Yeta@tO@tsall - &hous B.082Pyparaighy,

wei ght of citric acid (crystal) were m xed thereto to be dissolved. To the
m xture, an aq@88udhsoledivdetiierHriddtsy sdilds ANLoRGCL SHEEFAS bk stiby wei ght
of sodi um hydroxi de (anhydride) in 19. 09375 parts by wei ght of, water, was
m xed and 10 s&fr ra&?%é’é" 5’% P& & ¥ ADYe 1o BN A &S0 MEHATEE mci d £ o

prepare a desired aquequs lution. (a-1) of alkyl.benzenesul fonale salt

ani oni ¢ sur f act"AE. %55%(%5§$|bgﬁ GHPONE talhé' fgﬁ?é‘&ué‘ls%ol tiw&,}.g("fﬁ:). o?lt%eodi um
silicate> 15 T .29 t.S i ght adi Si | cat ified
by JIS, 0.871 g’g‘étas% k}@ ulidg %ét?q%&tr glgagzicg)r#er%%‘yltg‘r?eﬁ é%}r?e%’ertafrsaaczégae ate
salt, then 0.0871 par, I ght_ qf i Ci L7 y wei ght
of vvate?gwere g‘czildeag1 g%u?’l%xe g)g p%gp?glraée @nlﬁz&q/aaﬁég’%]hst's%ﬂl{%\&( -1) of

sodi um si |1 cat gns. QIR el PARLPROIGHNE AL R AAlALIPN (O) of

the mixed surfactant> 5.92 parts by wei ght of a ‘pol yoxyet hyl'ene -al kyl et her

noni oni ¢ surf aghrpfe (RRAESOFLpRR . ddy ashiydligh?d & Fat Co., Ltd.:
primary hi gher al cohol ethoxylate), 10.36 parts by wei ght of an
al kyl ethersul fate sadrwHdoNite SiM fped Pattah IPANNE RS ofedd yoshi 0i 1 & Fat
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 it, thus stabilizing it.
Preferable examples of the metal-chelating agent are
25 ethylenediaminetetraacetic acid-based metal-chelating

agents such as ethylenediaminetetraacetic acid (EDTA),

tetrasodium ethylenediaminetetraacetate salt, disodium



2 7 ~ ~Y 20D2 Co., Ltd.: primary higher al cohol ethoxysulfate), 0.0435

. parts by weight of a fluorosurfactant (SURFLON S-111 (water-sol uble) of
Asahi dass Co., Ltd.: perfluoro-C8-alkylcarboxylic acid), 0.87 parts by 5
wei ght of fatty acid al kanol am de (STARRHOVE-F of Lion 0il & Fat Co., Ltd.:
condensati on product of coconut fatty acid and diethanolamrm»,lgnﬂw1§m§065
parts by weight of water were m xed together and stirred to prepare an
aqueous solution (c-1) of the m xed 10 surfactant. <Preparation of the
clear liquid detergent> To the aqueous solution (c-1) of the m xed
surfactant, the aqueous solution (b-1) of sodiumsilicate was added
gradual |y, and m xed together until 15 honobgeneity. To thus obtai ned
honogeneous ni ey enads ajshet redagtiane ($all) aidtdenixture of these,

al kyl benzenesul fonate salt anionic surfactant was added gradually, and
stirred to prepdite tetdafqdidn|etdyy Ienpdipidiekefurracitate paksehs
invention (detergent A). 20 EXAMPLE 2 <preparation of the agueous solution
(a) of the al kyad¥n: ¥ dEgfeeR e surfactant> To 6.25 parts by wei ght
of commercially avai] abl.e |inear, dodecyl benzenesul fonic a¢id (LI PON LH 500
of 25 Lion Fat & 0i P*To-0e R 3AIWStHRT agedthya \BaLht 8Fidater, 0.625

parts by _wei ght, of t.etr.asodi et hyl enedi am net etr aacet ate |t and 0. 0625
parts by> 2 8 (RITFHmV 2%1“{;%1%@%% 1CCJathfJGC(?:$J§/§t%1 ?%\Ere added and

Ced her . ' ‘ . ¢ ;
KOO LOTSLNEr skl Al 1ot S Stlu) e Hbeels selytion
(anhydri de) i ntﬁcﬁ/é‘xg-ﬂg-%r? wr%&&yﬁ%@%t%u%&i?%eﬁﬁf& and stirred

so as to achieve the neutralization pare a ed aqueous sol ution

(a-2) of alkyl benzengsul {504 £ oAl 1o@BLRY! Engbif egtanhn igPLepanation of the

aqueous solution (b) of sodium Icate> To 4. parts by wel ght of

sodi um si | i cat e Nz 2§ REEd Fd Bshb s | She Ocﬁgddpﬁ%téf bynhaes 984 0f 1quid

t etrasodi um et hyl enedi am net etraacetate salt, 0.0871 parts by wei ght of
citric ag d (crysteddentrsk ANS LA S Pdvéﬁtﬂ\@hghén@ff&\@ﬁfrawae added
one after another and m xed to prepare a desired aqueous solution (b-2) of
sodi um si | i cat eal kdtiepaide prwiich hies agueDtBo§Oh LEbRPa{Lin®f nbheoniyed
surfactant> 20 2.96 parts by wei ght of a pol yoxyethyl ene al kyl ether

noni oni ¢ surf actanf adRERESAY 2f efablyosbed O | F&Fata€bd, Ltd.), 5.18
parts by weight of an al kylethersulfate salt anionic surfactant (SAM NE C25
of Myoshi 0i1 &kanoXmidetck)  fn@ubsn palss by aei ghen5fof a
fluorosurfactant (SURFLON S-111 (water-soluble) of Asahi dass Co., Ltd.),
0.74 parts by wetlHeibing axesttathmenkapdl dbttle (BTAREEMVEYFaetdLion Q1 &
Fat Co., 19 MAY 2002 ' 29 Ltd.), and 28.0765 parts by weight of water
were ni Xet toged HeRnehdnkde rie P terpiepsrklian despieat agfiedusasbyudfdd (c-2)

of the m xed surfac%ant. <Preparation_of the c¢lear liguid dete[gent? 5 To
the aqueous sol (RTSHETERDLY G8 tRAL 18 xEALEYr #GLE Ant SUERe2868BESCsBF Y on
(b-2) of_sodiunlsilicate. s _added graguglh¥ anddnixeg.tggetheu unti |
honogenei ty. Tor#PEAC oBTHF neTPHINOGeRebuE2itkt aF 2 t HET45526u8CS8r ut i on
a-2) of the al nzenesul fonate. 10_sal.t apnj onij [0 s added
éradLally, and %¥+$$%§ %lﬁréga?%ghcd%éf?edwéfﬁa?ﬁ|?§E%§°3§@%P§§nt of the
pr esent inventip§ﬂé95£§g9§né8EQo E%@NEEEéﬁofE%fﬂéﬂ?tEBBhogsthe aqueous

solution (a) of
20 diethanolamine, 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%



15 al kyl benzenesul fonate salt surfactant> To 6.25 parts by wei ght of
comercially avail abl e |inear dodecyl benzenesul fonic acid (LI PON LH 500 of
Lion Fat & 0il Co., Ltd.), 22.25 parts by weight of water, 0.625 parts by
wei ght of tetrasodi um 20 et hyl enedi am netetraacetate salt and 0.0625 parts
by wei ght of DL-malic acid were added and m xed together. To thus obtai ned
aqueous sol ution, an aqueous sol ution obtained by dissolving 1.’£BWUNpanZS
by wei ght of sodi um hydroxi de (anhydri de) jignto 11.59375 parts 25 by wei ght
of water, was mi xed and stirred for neutralization to prepare a desired
aqueous solution (a-3) of al kyl benzenesul fonate salt anionic surfactant O
9 MAY 2002 30 was obtai ned. <Preparation of the aqueous solution (b) of

sodi um si |l i cat by Weighpar meshy preifghtabdfy dodianmasichintaiod NeouZ as 5
specified by JIS, 0.871 parts by weight of tetrasodi um

et hyl enedi ani nét &6&r aaebatte 2salkt byt wedght0871 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 sol dif dhe s1®arofl ismdididesiqrasitte ofas hebipaiesent 10
<Preparation of the aqueous solution (c) of the m xed surfactant> 6.8 parts
by wei ght of alp¥PR&ELPethFhen@Haidiussiifg: a9emitodisc comtRddednt ( PERESOFT
EFT of N.ppon Ols & Fats ,Co., Ltd.: secondary higher al cqhol ethqgxylate),
15 11.9 parts BY ShEFGR YofiNaR Mo BRPUEHh &fs @ tessgl%t DY vERIE ts @FF 28Nt
(SPAM NE C25 of M yosh

0i1.& Fat Co., Ltd.),. 0.0435 parts by, weig of a
f 1 uor osur f act aH‘P_r(asBﬁﬁEGﬁ -11'1]'.'“(\%‘; &mo, dcutfﬂfe)"“_bé?lu Aga%st%G'a@?Oé& ?’_I%Lt d.),
¢ Fat co. . 110 Whig¥ss Sest XA A Rurs Sorbonbed Coget ner
and stirred top,pneRare Siyle solution (c-3) of the m xed
surfactant. <PPé8§Bati§%og$ ﬁﬁéqgfggﬁgﬁﬁﬁuid detergent> 25 To the aqueous
solution (c-3) of thg Mxed 1sdd actantg ragga'f?co ' - 3) of
sodium silicate was addet?gr}tﬁjal y@amﬁén}%xe tot;bsfet ﬁcce}lréjyrﬁ%e(r& os ~Y 31
homogenepty. Tqnkfms 1o aitned ffw@m?frm%daiwri%,hitbtlecdaqq%%%n%@i&atédon
(a-3) of the al kyl benzenesul fonate salt anioni'c surfactant was added

gradual Iy, andpHeifler@ihll0 iBf eRalghchnde s ebdited, 1l QUigbARt grgent of 5 the
present invention (detergent C). EXAMPLE 4 <Preparation of the aqueous

sol ution (a) ofbyt ke igjey, rzemsefdeahe igaldn suwiduadt ¥H abbut?. 53 parts by
wei ght of commercially available 10 |inear dodecyl benzenesul fonic acid

(LI PON LH- 500 of. 18 on dtatut& 0isk Gy wdilght), 20.5 parts by wei ght of water,
0.625 parts by weight of tetrasodi um ethyl enedi am netetraacetate salt and
0. 0625 parts by wei dgtitusf DL-argbarct Hoi dhmky eraitedtled enbetineaget her. 15
To thus obtai ned agueous sol ution, an aqueous sol uti on obtai ned by

di ssol vilRg 2. Othsarleayy Midugid deftergnimafy dhexinkesenthyidneddidmt o 9. 2125
parts by weight of water, was mxed and stirred for neutralization to
prepare a desi IC&U tgdo Ui G kY e nzengs Wi ormtd 184 e rfdeifdsifl f onat e sal t
ani oni ¢ surfactant, <Preparation of the aqueous solution (b) of sodium

silicate> To 5SFHHASHRAPeiYR® A VYth B %t 'T\Ici"‘b%‘”%ats1 pecitY ed by
salt, 0. 1040 pitia (EIEhEIT PTG (1D & v 7 BERE Y Ty el ght
of water were %vdediegq\ta,ndpanxj@(iecdufaorlpy[ e[:praerf:eeJ:"aabdleyS iarbeodutacgJe-oua%out 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 amount of about 1 - about 15%

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



1 ~ ~y 2002 32 solution (b-4) of sodiumsilicate. <Preparation of the
vaqueous solution (c) of the mxed surfactant> 7.2 parts by weight of a

pol yoxyet hyl ene al kyl 5 ether nonionic surfactant (PERESOFT 209 of M yosh
Oil & Fat Co., Ltd.), 12.4 parts by weight of an al kylethersulfate salt

ani oni ¢ surfactant (SPAM NE C25 of Myoshi 0il & Fat Co., Ltd.), 9. ﬁﬁS
parts by weight of a fluorosurfactant (SURFLON S-111 (water-sol u% e’?“ofzmi’o
Asahi dass Co., Ltd.), 0.74 parts by weigbt of fatty acid al kanol am de
(STARHOVE-F of Lion 0Oil & Fat Co., Ltd.), and 25.5165 parts by wei ght of
water were m xed together and stirred to prepare a desired aqueous sol ution
(c-4) of the m xed surfactant was obtained. 15 <Preparation of the clear
liquid detergeweiglig,t kbeaqesadschelatiiog egear dn e amoved ofr boudnt
the aqueous solution (b-4) of sodiumsilicate was added gradually, and

m xed toget her Qultti - BEPYGeRSi by. Wed Ihifus "oeabred eredyeddods mmommte, 20
t he aqueous solution (a-4) of the al kyl benzenesul fonate salt anionic
surfactant was©id@b@uyr &ddl Iy aboNd 3t-iStr Y Weighdpartdea bie fidias tdingar
liquid detergent of the present invention (detergent D) was obtained. As to

the clear |iquPdedét éfgémt &MRUNG BLoRPYTed -95%as ABGVE, Sth&Yamsdits rof the
fhe ol eab || quPG BcPEFEarAbIK a8 BY AMSHNIaPde 20Rita OIS To ARV L2402 33
obt &1 ned when_ 8] HESd 't A Gt aF By "Bdbo S ey RATARE T A SR oat ed
ahoul d be not edt FEPHNE B et S et e AR e d Rt A e il 202, a

gl ass el ectrodgp r NRA IN | BS clat il e ature of
15C. Tabl e 1%8&?%?% iog:ls?-gc%ﬁtggt gﬁgen?sggk%tg ES);%% tﬁ%{lgg\téng@?@ by

wei ght ] Conponenhlexgymladick PetRn@snt A 8tles g@ntDelasr ¢t Birbtaipl e 3
(Detergent C Exanple 4 (Detergent Dj Dodecyl benZene sulfonic acid 6.25 6.25

8. 22576522§| ky lshenzenesiddcanaie el 1aas eaicunteidl enediaygute o.aty agcet ate salt
. . weight, preferably about 0.01 - about 0.1% by weight,
more preferably about 0.01 - about 0.09% by weight.
In another preferable aspect, the clear liquid
detergent of the present invention can be prepared by
15 blending liquid sodium silicate 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 - about 0.09% by weight, the polyoxyethylene alkyl



0. 625 0. 625aqueous solutionCitric aci d0.06250. 0625Mal i c
-aci d0. 06250. 062SSodi um

hydr oxi del. 718751. 718751. 718752. 07WAt er 41. 3437541. 3437533. 8437529. 7125Sub- t
ot al 50. 050. 042. 540. 0Sodi um si |l i cate4. 294.295.05.0C tric acid0.0871Malic

aci d0. 08710. 08710. 1049Sodi um si | i cat e aqueous solutionTetrasodium'

et hyl enediam ne tetraaccetate salt 0.871 0.871 0.871 9 MAY 2002
1. 0O5Water 7. 75197. 75199. 04197. 9451Sub- t ot al1%3. 013. 015. 014. 1Pol yoxyet hyl ene
al kyl ether 5.92 2.96 6.8 7. 2Al kyl ether sul fatel0.365.1811.912.4 M xed
surfactant aqueousPerfl uoroal kyl - carbox |ate 0.0435 0.0435 0.0435

0. 043Ssol ution Fatty acid al kanol-am de 0'87 0.74 0.74

0. 74Vt er 19. 80632 &.1Y26 2R e¥r] @325 0BS5S Suly-fagttalrd7 108 Ar0 4. Biotadci¥)10010
0100H val uel3. 4613. 2613. 4113. 521000-fol d diluted H val ue7. 447. 637. 687. 63 w
co 350 9 MAY 21?230Ntrﬁé)%clh§’alwe|1i<1§lﬁ:d e igdiiys im 3 Rrshirdi e i n t he
above EXAMPLES 1 to 4 were neasured in terns of transparency, detergency
power, stabili laFo"d:I dudi mbuta 8t 8 RYosialghds ddealbad efdiansulsate

<Tr ansparency> 2 nlllllte of each of the detergents is placed in a

respective cl ea°’|a éé’s‘ WAt A AR &GP Tamd 37045
10 di et nary. 3§%§}é’h?{?éwﬁqt?'?%&|§%#%[} e A irgne oF dRnese Lo Enalieh
1 - about 14% by weight, the freezing/clouding
inhibitor in an amount 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 case,
10 needless 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 alkylbenzenesulfonic acid

in order to neutralize the alkylbenzenesulfonic acid;



detergent, on the basis of the following standards: O letters can be
clearly read D. they can be read, but with sone difficulty X they cannot
at all be read 15 <Eval uation of Detergency Power> The eval uation of the
detergency power was nade by the nmethod of evaluating a synthetic detergent
for clothes defined in JI'S K3362-1990, 7.1, as follows. a) Prepg@ahwpqmgf
Dirty Collar oth 20 An Indian cotton mhl?e 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 sanme texture pattern dlrectlon with a seam al | owance
of 1 cm Thus,, a collar cloth 1 fn% Xa de, A many 25 nunber of
such cloth piedds eradiRAhr uﬁ%%nc% ? b?%t%lb}%ﬁﬁg mﬁhécgtltched ont o
the collars of mork cloihes and,t he k c] ot hes wer s ~ 9 MAY

3002 byhmorker% Eﬂ&? k9%$%e§°?ﬁ%¢n%1 ?%fn% %gﬁﬂff¥gﬁ?anP93 tﬁ 7
Chose vl ch' by 8.$tééﬁ%$$ bieod SI05E +08 vafeH 4 08 TheCcoam 1 ne 5
were sel ected. dﬁgow% x‘?'é’fd§dmi£?éé? Lhre c£§M€'§¥h£pgad% yery

dirty, fairly and % Gir I'n accordance w ree of the

dirtiness. 5 q% ﬁyai e€ﬂyiéﬁeCéPinsoﬂeéﬁyPr@Pﬁé@dnéﬁio§§8hsh?f@btaﬁed
therefore a to of” 15 cl othes were prepared. Then, the thread sew ng

the seam ng a|éOﬂﬁé@ﬁlﬂﬁ!él@@dﬂﬁgeﬁﬁh;ﬂlféy CQh'@Ik?l@EHeﬁ@ﬁlf&ﬁEVed to
separate it into two, ich were to be used for test. Before the thread on
the sewing al | sampcenponic ofutSaceapypdvateom eagh dptignadiyar cloth,
synbol s which indicate that dirty collar 15 closes are of a synmetrica
pair (for exanplfludbosdirsactdot.li) were marked on both corners of the
cloth with an oil marking pen. In the manner described as above, 8 sets
each consisting of Tbehespactidthlprégeprefeeabilgparhd. aglebjusPreparati on of
Det ergency Power Determ ning Test Solution 1. Reference Detergent for

Det er mi 0 ng Desetgehey pdHweodboni shilicatear (dpdesygbeduehdgubfidadt e, sodi um
25 tripol yphosphate, sodiumsilicate, sodium carbonate, sodium
carboxynethylct@l@n@s@l&ﬁd waﬂhuhhsu&queéusea@hubiomhbéhtMEr@lEEQscr|bed
were mxed at a weight ratio 1' I~AY 2~ 37 of 15 . 17 . 10 . 3 . 1 . 58,
and dried at apetfadbdet {meén ARdethft BIPBRMEr SOIusdgnopLt KBSpowder, in

W of the prostit iagﬁgéga%viﬁgﬁa@§ﬁ?a$ﬁe8n59na$2§§? AgeRss (Y OF

QEE?ZSQEFLCBLEraéﬁagkﬂﬁdéﬁéggbﬁﬂ“g% ferbreics aﬁtéﬁseﬁ?sﬁﬁﬁa%.ﬁﬁlx Seach of
M of {he presEPRBcRtneataalePhs: CIEEF | &5? CpBRSPFRREIPE RIE YL of “each
and the 15 AQUERGSChSt or GRT LRHT Ut i ons of EXAWPLES 1 1o 4 (ai 300, oné Set

of dirty collar clo ( PHepPar t o6
Meanwhi | e, one set gged%§F§b§gF?§P %%o%ﬁ%?lé%pﬁgges%l%%?fﬁazgﬁe pairs with

the above, wassgwhtiBhO (b ghdeaehueiohhgcheleienaswdsketggni iB@qsol utions.
The dirty collar cloth was washed in each detergent solution for 10 m nutes

using a detergeAc¥hpo¥BlL1bRshyNgthaCRblAtebnt ha)prestuithed Tbyi agdnode
(rotation nunber 1205 rotations per m nute).
20 solution (c) are mixed so that the total is 100 parts
by weight.

When preparing the aqueous solution (a) of
alkylbenzenesulfonate salt anionic 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



(2) After finishing the washing, each sanmple 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 mxing type detergency power '~ 14Y 2002 38
testing nmachi 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 detergentt8sol ution and a cqggepoi2ng
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 uati on 15 paves BaYt 8ot banpbtadhedh piPacsbewotbepl head ,i nft vheor der of
mar ked synbol s, and the degree of renoving of the dirt on a sanple cloth
cl eaned with tRéepdedr gBALNSORPKERSASOR St PArSSeb¥nwWeilghdnt irodiepas it5
conpared to the test cloth of ,each pair, which was cleaned with the
ref erence det eRg¥nPesEFERFEH, 1Rasney SiRaledeherornde cRARSSISHOTORYEhe basi s
of the follomﬁgg gbandard whi l.e they, conpared the test cloth pieces on the
[

l, .
left and right § 1BFeEACKHIBRI Wikt /O “@aéﬁE&Fﬁéﬁx -2t XS early
inferi -1 . what _i nf er 0 b i;al Ly diff +1
Somevhat® super PBF C380+37 LY PERFPyBARarr Bl THE PaduIPE NRSrE SAIdoRdCed | n
TABLES 2 to 5. ..k A~ 2.:39_TAl | e .l =Det t A) Sanpl
cloth usedoforafﬁ ggﬁehﬁgﬁgggaﬁélP@tgbggﬁgfﬁéggg gﬁepi§t%%%%Q ) Sample

31+2+2+22+2+2+23+2+2424 1 5+ Q+26+2+2+27+2+2+28+2+2+29+2+2+210+1+1+111+
2+2+212+2+2+213+2+2§§1§ 2+§+§%z§§+2+2Evaluation poi nt 282928  1' MAY 2pp-~

ﬁg_ ;/QﬁtlEi gt ( Exanpl e tieDali ¥a08Nme)a 1SHP:Cl N gisad dila d A S

hydroxide, which is used as a neutralizing agent for

10 the alkylbenzenesulfonic acid in 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 sufficient 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



1Panel i st 2Panel i st
31+2+2+422+1+2+23+2+2+24+2+2+25+2+2+26+2+2+27+2+2+18+2+2+29+2+2+210+2+2+211+
1+1+212+2+2+213+42+2+214+2+2+215+1+2+2Eval uati on poi nt 272929 , ~ 9 |u~Y 20~
41 TABLE 4 (Exanple 3:Deteraent Cl Sanple cloth used for jud@ddaY 2002

No. Panel i st 1Panel i st 2Panel i st
31+2+2+22+2+2+23+2+2+24+2+2+25+2+2+26+2+1437+2+2+28+2+2+29+2+1+110+1+2+211+
2+2+212+42+2+213+2+2+214+2+2+215+2+2+2Eval uati on poi nt 292829 p 9 MY 20b2
42 TABLE 5 (Exanple 4:Deteraent D) Sanple cloth used for judgenent

No. Panel i st 1Panel i st 2Panelist 31+2+2+22+2+2
~+23+2+2+24+2+2425¢832tREN22D+PE+2 $2bYB W2 EFhRG+ 2h2+ UG LI tAL b2 +2+212+1+2+
213+2+2+214+2+2+215+2+2+2Eval uat i on poi nt 293030 <Stability> The four 400
nmL- gl ass cont adhkysbesreeneshlédnaiteh s ltthe xdetseniyenitys iofc ieéddd EGel to 4,
and they were air tightly stoppered. After preserved for one nonth at 35C
the stability WastBeangatedlopathonhasing chegedore lidwimay $tesmger ds. O =
Separ ati on between al kyl benzenesul fonate _and 10 sodi um silicate was not
observed D = PEtffaFudéEpiratrddlBetiiesodmitiioter{2ones Arf digt &cdivd isudi um
silicate_was observed X - Separation between al kyl benzenesul f onate and

19 MAY 29p2 43(@ddi bfn 45| PRALeCRAS TN Prpd@rable that water be

blended in an amount of 20 to 44.95 parts by weight.
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 0.05 to about 0.45 parts by weight.
In the case where the metal-chelating agent and the pH
adjusting agent 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
necessitating continuous stirring of the solution (a)

of the alkylbenzenesulfonate salt surfactant in



<C oudi ness> 200 m of each of the detergents of EXAMPLES 1 to 4 was pl aced
in a respective glass container with 5 a stopper, having a dianeter of 60
nm and the cl oudiness created by silica in sodiumsilicate and

al kyl benzenesul fonate was eval uated by eye on the basis of the foll ow ng
standards. O = No cloudiness at all 10 D= Alittle cloudy - ||9uﬂw'znz
<Viscosity> The detergents A to D obtaineggin EXAMPLES 1 to 4 were neasured
in ternms of viscosity (cP) using a Ctype 15 viscosity nmeter of TOKYO KEI K
(Co., Ltd.) at 20°C. The results for the transparency, detergency power

eval uation, stability, cloudiness and viscosity are indicated in TABLE 6

bel ow. Tah7PcentEvabuailiyoprldsuling) thealclaaironReiudd eiticre@mABGRTr ans

ar encO00OC! eani ng

Power Excel | ent EkeelingenEioal.l ent Excel | ent St abi | i t OO00C oudi nessOOOOVi scosi t
y cP184.0184.0170. 0200.0 ~0 9 MAY Z0p2 45 EXAMPLES 5 to 8 Clear liquid
detergents E to H hdW ridiec srasidaint isgrds oqdeciddueduian spABItE oh war)e prhepared in
simlar manner to those of EXAMPLES 1 to 4 except that the anmount of 5
conponent s bl eAddd ifda§oddme g iilacgtepdsabilendsd prefealallivonn( &n and
solution_(b). In these exanples, the aqueous solutions (a) of the

al kyl ben2enesuPfioNate 0farPostr fact &RC8tdi7d Sn PR I¢Ee MYe WeHE Meparddt itde of

| ayer at all, d therefore it S nqQt. necgssary, .t,o carry qQut 10 stirring.
Thus, it was nﬁggn,sl& ARSI NEG Of 4 iUt & oI Stlilcades 5 itHR%f t he

| liquidd . The ¢l i qui.d .d E | d
n terms of t nd EPRROEY SROPH ot PO 5 U A0 £ By

| oudi d_vi AT i ghl I h f
Che det or gent s X% SepoRE A hRgR USRS 1S, 3ne st BB (3 Bdd109¢ ©
i ndicated in TABIGE

Amount bl ended( ~ b)?%vxrglpslg%y) &?i o%gﬁtaéfg%@éo?e?&%{l} %M%Lﬁ%g%to K
(Detergegt F)Examls pheferable 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. TIf the
blended amount exceeds 3 parts by weight, the chelating
20 effect 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 weight.
In the sodium silicate aqueous solution (b), the
25 pH adjusting 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



(Detergent G) Exanple 8 (Detergent H)Dodecyl benzene sulfonic aicd 6.25 6.25
6. 25 7.53Al kyl benzenesul f onat e Sodi um hydroxi de 1.71875 1.7187S 1.71875
2. 07aqueous sol ution Water 42.03125 42.03125 34.53125
30. 4Sub-t ot al 50. 050. 042. 540. 0Sodi um si | i cat e4. 294. 295. 05. 0Ct# 8 MAY 2002
aci d0. 0871Mnl i ¢ aci d0. 08710. 08710. 1049Sodi um si | i cat e agueous
sol utionTetrasodi um et hyl enedi am ne tetraaccetate salt 0.871 0.871 0.871
1. 0O5Water 7. 75197. 75199. 04197. 9451Sub-t ot al 13. 013. 015. 014. 1Pol yoxyet hyl ene
al kyl ether 5.92 2.96 6.8 7. 2Al kyl ether sul fatel0.365.1811.912. 4M xed
surfactant aqueous solution Fatty acid al kanol-amde 0.87 0.74 0.74
0. 74Wat er 19. 8502805228r6625y568ughtet ak3Map3n00420545iBTarakd0®@h80100100pH
val uel3. 3413. 2813. 3713. 38. 1000-fold diluted pH val ue7.89%. 647.747. 70 v~
adjustment of pH (lowering of pH). If the blended
amount exceeds 5 parts by weight, pH may be excessively
lowered. It is particularly preferable that the
5 Ph adjusting agent be blended in an amount of about
0.05 - about 4 parts by weight.
In the sodium silicate aqueous solution (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 weight, organic acids such as the pH adjusting agent
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



V'N Table 8 (Evaluation Results) Eval uationDeter entitensEFGHTrans
ar encO0O00C eani ng

Power Excel | ent Excel | ent Excel | ent Excel | ent St abi | i t OO00C oudinf S i scosi t
y CP180.0180. 0220.0220.0 4 8 0 9 MAY 2002 As is clear fro 5 r @I t s of
the above described EXAMPLES, the clear |iquid detergent of the present

i nvention has an excellent transparency, apd is stable, does not becone

cl oudy, and exhibits 5 an excellent detergency power. As described above,
according to the present invention, there is provided a clear liquid
detergent containing an aIkbeenzenesquonate anionic salt surfactant and
sodi um si |l i catsyrfactanhasthae exkglethersQlfaaerspalenaniamnd cext renmel y hi gh
detergency power, maintains its transparency for a long period of time, and
does not creat@urfiacsaparbei bhephedoprrdrrabdyt ant la@ dinfoiugrtede aboudpeci fic
gravity, cloudiness, gelation or the like. There has been no such a clear
15 1iquid dete%gen?beéhvéﬁtpéﬁéﬁlPY wedaht . s Ifr sphiedamoat fe the st tine
by the present invention. Further, with the clear I|qU|d detergent of the
pr esent invent?Bhon%FnEBrFFCEBHFaPH§n§86l&ﬁléﬁﬁﬁC&@én thh@aditodit of the

synthetl surfacta used n be reduced significantl 20 an therefore it
is envir rrent‘ﬁ??‘?g%ll'efieﬁg SCHEPEY g&ﬁﬁrgen YQGW?%é‘? VAEE P | MS 1. A

anioni ¢ sur i acoRRPLiPHay BhebhPumeLer KRR 4% a?v RIS AT or aryl
5 et her nonlonégﬁgga aggapgrggdbgewgl KketQ%rsgls f%ytma ionic

surfactant. ear urd terdent accor ng to-“clairm 1, which

con s L SRRES oo hEoaate 8BRS RS, T
by weight. 3. Ih8s¢hgah Wig¢idudelerigenhndAqd it dtained 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
surfactant, the freezing/clouding inhibitor is blended
15 preferably in an amount of about 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 - about 2.5 parts by weight.
In the aqueous solution (c) of the mixed

surfactant, water is blended preferably in an amount of



claim 2, which contains the pol yoxyethyl ene al kyl or aryl ether nonionic
surfactant in an anount of 1 to 10~ 15 by weight, and the al kyl ethersul fate
salt anionic surfactant in an anmount of 1 to 15~ by weight. 4., The cl ear
liquid detergent according to claim1, which further cont ai ns 88 MAY 2002

nmet al -chel ati ng agent, a pH adjusting agent and a freezing/cl oudi ng
inhibitor.. 20 5. The clear liquid detergem3 according to claim4, which
contains the netal -chelating agent in an anmount of 0.5 to 3~ by weight, the
pH adj usting agent in an amount of 0.05 to 5~ by weight, and the

freezing/cloudégg agent in an ampunt. of 0.1 to 3~ by 25 weight. 6. The
clear |iquid déPEMNFernt 4OcaP@iutg 3o lcRAGRSL bYuveaiaht + helf the amount
al kyl benzenesul f.onate s 9 MAY 2002 ani onic surfactant conprises

li near sodi um 8&d¥ FEé%é%ﬁ@?%lgéhiﬁﬁﬁ'Fhaﬂm}QﬂR%ﬁtIbXnWQFQRﬁer@@ht

Fotr asod! um et HyFeRettdmoerar AR0REes Sah Doy BAHPIER EHCqT e ok Hlet er gent
conpr i ses mal | rglgeasind Bt fedcly BT b G B H SoeAGET | qui o
compr {562 1atty Aot R kanel a8 Gor PO IR MG SR A B o1 ai'ng
et or gent - acoor Thng ro 5 e, A e Tnetfar 18, Ty Eliny T

an anount of Ow@igh®.0.1~ by weight. 12. The clear liquid detergent
according to claim 10, wherein the fluorosurfactant conprises

per fl uoroal kyl car boxyl itheacighe(® sblvkidearc ) sk thaahgxgent prepared by
blending liquid sodiumsilicate in an anobunt of 1 to 7.5~ by weight, a

met al - chel at i nguadewctt ant ,arthemfuniorefs Ut fadtant;, by weirpddined pH &dj usti ng
agent in an anount of 0.05 to 5~ by wei ght, an al kyl benzenesulfonic acid in
25 an aABunt oblendedl Prefenabilyhtin am ancairit ret albdutdroxi deatt n anount
of 1 to 4.5~ by weight as a neutralizing agent for the al kyl benzenesul fonic
acid, 19 NVAYW2G@Atspr 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 thereof 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. In the case where the fluorosurfactant is
added, the amount of water blended into the aqueous
solution (c¢) of the mixed 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



a fluorosurfactant in an anmount of O to 0.1~ by weight, polyoxyethylene

al kyl or aryl ether nonionic surfactant in an anount of 1 to 10~ by weight,
an al kyl ethersul fate salt anionic surfactant in an anount 5 of 1 to 15~ by
wei ght, a freezing/clouding inhibitor in an amount of 0.1 to 3~ by weight,
and the bal ance of water. 14. The clear liquid detergent accoi® rMAYt 0021 ai m
13, wherein the al kyl benzenesul fonic aci d220 conprises |inear

dodecyl benzenesul fonic acid. 15. The clear |iquid detergent according to
claim 13, wherein the netal -chel ati ng agent conprises tetrasodi um

et hyl enedi am netetraacetate salt,. 16. The clear l|iquid detergent according

to 15 clai m 13Vaferei HMRYGFH 4 dt TG IRFRl it s amifromahdceitric
Clai m 13, wher SER ROTERSEAt JAH GRS POt SRR Ses 1l Ly aci

2l kanol am de, 20 180 AGSR o Seterent Aesdill Lo Semite o
arount of 1 to YRR g REr oS A T S BER e it of o, 5

to 2.5~ Ry weight, ]§q%§%g i i }gpg 0 ~

wei ght , gl Kyl b%%zé:r?zrsu onl%‘sytalé%g'lﬁ%%elm% 0 ;ﬂ?fcgfn oaf(r)ns)au&rﬂ%sé‘-f”ga/t o]
12.5 by wei ght +an aldealdi gt ah hydroxide in an anount of 1 to 4% by weight
as a neutralizing agent for the al kyl benzenesul fonic acid, a

fluorosurfactant in g HOWHsOfyibtd L1100 B fone altondod Voxyet hyl ene
al kyl or aryl ether nonionic surfactant i'n an anount of 1 to 8.5~ by

wei ght, an al kdreitdigics Wit tsalt aiald G suidartanttid senmmgpt of 1 to
14~ by weight, a freezing/clouding inhibitor in an amount of 0.1 to 2.5~ by
wei ght, and t hendwadmiele, afhel h Madlal .meXh]l Thelxdseiade ldgw cheled e lgiening
according to claim 19, wherein the al kyl benzenesul fonic acid conprises

| i near dddecyl lzeyerenessilfonireeesgshry.]. Iheswllea ddspy dtddetergedible
according to 15 claim 19, wherein the netal -chel ati ng agent conpri ses

t et rasodi um et hd arrabars rest etquens aclwaian, 2D rrdepdndangl tettEgent
according to claim 19, wherein the pH adjusting agent conprises nmalic acid,
citric acid or aguscdsirsokueiainf (a pERkherral ky ldeniengswl tnaggemlt
according to claim 19, wherein the freezjing/clouding inhibitor conprises
fatty acid al kol HeSUDIACHIRE c| RAruS iR aPAULE &F gerdPite ok i hPABEE! ai m

19, wherein the fluorosurfactant. . conprises 25 perfl uoroal carboxylic
acid. 25. A cl& ek Afetdt ST AT Lt PRA LRI P £ P Y RRRBYs
soluti OriSOf a r‘gxle Sgaruf't?s(:tgytweig t9 -mgbgg‘gaé?’ﬂs 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 parts

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 the aqueous solution (b) of sodium
silicate and blending them similarly.

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



(1) containing pol yoxyethylene alkyl or aryl ether nonionic surfactant, a
~freezing/clouding inhibitor, alkylethersulfate salt anionic surfactant and
wat er, a sodiumsilicate aqueous solution (2) containing 5 |iquid sodium
silicate, 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 anionic surfactant (3) prepared by §gdiayo; b0
al kyl benzenesul fonic acid, water and an al%ali metal 10 hydroxi de used as a
neutralizing agent for the al kyl benzenesul fonic acid. 26. The clear liquid
detergent according to claim25, wherein the aqueous solution (1) of the
m xed surfacta f er.contajns a.fluorosurfactant, 15 27. The clear
l'i quid detergeﬁ%: (éé%é%ﬁé%% TPMBE AR TR #heStEiBR oRERF ARl hated
conpri ses perfl r ic_acjid. 28, The ear liquid detergent
according to clgﬁ%?g%$ai er%?%y %eéligl%%%ﬁ%%e%ﬁf#%ﬁ?cm%g?dbiotE%nprises
| i near dodecyl begwepesy! o8 Ee RCH ear .| iqguid.detergent
according to clai m 25, $ﬁere€% t%@en%?%fggﬁgﬁgt?%% %ggﬂglgdﬁb£g§%§

tetrasodiun1etmﬂéﬁﬁﬁﬂéﬁﬁIE%&Fé@@ﬁe£§%g$%@%é¥%€9%?fggfﬁégaraﬁéqgﬁg is

detergent according to 25 claim 25, st ng ag

conprises nmal i cdégd et t1d Crasd f @ } ey ) c

| i qui d det ergent aéﬁ%rding t6@§d% g %£§§%¥%&%4}%P§§ﬁ§%5,3%%%%@?%’tﬁ§é
freezing/ cl oudidgrendemt tof €loaPsi&esnt alhvemeish al kapglaghderi3R. tdhe
clear liquid detergent according to claim1, which exhibits a weak

al kal i ni ty wherthi | etrede st 1GO00L fdé tle 1jéht Wak eferss. of f’@e@é??énéj( Ober .
detergent according to claim 13, which exhibits a weak al kalinity when

di | uted 1000- f dffe vé 1damat Bguid Hetdhgent ecomposiit tonled £ gieat pAe€oR€i Ng to
10 claim 19, which exhibits a weak alkalinity when diluted 1000-fold wth
wat er. 35. The ¥reenrtionruexhileits gemtexceblenngdeterdenay 25owahi thh exhibits
a weak al kalinity when diluted 1000-fold with water. 55 (p 9 MAY 2002 36.
A cl ear 19 qui d GkerEmtotonketheng aid ahean kyd behzanesshingan tcka) t

anionic surfactant; liquid sodiumsjilicate; a pol yoxyethylene al kyl or aryl
et her noni oni ¢ <Xt ¥kt JPAEhEROM| QT LEGERS 12 fhath stk - anFontkesurvkenant, a
met al -chel atin ent;. a, pH adjusting agent, a freezing/clouding inhibitor;

wat er; and, an o) WHOhERESHE - StER| dREREIRbresh EPLbS caurexeeblentind a
viscosity adjusting agent. 37. The,clear |jquid detergent according to
clai m 36, whi chpoc%%rs tc%%éfﬁjaril?]s&s%]?%ls opt VoI 4+ eftth Igateane ¢l ear

liquid detergentoapcatth Nofo & &M PPy WA €0 SO AL NS¢ SALY 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



fluorosurfactant. 10 39. The clear liquid detergent according to claim 36,
. whi ch contains said al kyl benzenesul fonate salt anionic surfactant in an
anount of 5 to 15.5% by weight, and said sodiumsilicate in an anmount of 1
to 7.5% by weight. 40. The clear liquid detergent according to claim 39,
whi ch contains said pol yoxyethyl ene alkyl or aryl ether noni on§@ gy fagpt ant
in an anmount of 1 to 10% by 15 wei ght, said al kyl ethersul fate salt anionic
surfactant in an anount of 1 to 15% by wel§ht, said netal -chel ati ng agent
in an anount of 0.5 to 3% by weight, said pH adjusting agent in an anount
of 0.05 to 5% by weight, and said freezing/clouding agent in an anount of

0.1 to 3%b i,ght . 1.. Th d .det t di t | 36,
Nherein sy 6iRRs BersenlearEahgeslEani S R iE I dRR0IHIY B o
RC6H4AS03M wh t. | | kyl 11 14 b
atons, and Me; Pgsgﬁr eigﬁ §| Egl : nﬁ@f“as 22 %ro%% %%\\/(bé'g ’*§%‘ 4Pt ‘(I:'ﬁ:a glnear
i qui d detefgeag ggc%rg 1946Q Chﬁhnkggthﬂqe%e%@ s$é}€§Igyl%gygﬂgﬂ%gfonate

salt anionic sur act an COI’T'pI’I ses sodi um Salt O

dodecyl benzenesukiaaie undd. g{h%n%hqamn'ewt%%te@a%@tsaqccccgrfa ng to claim

36, wherein said 5 al kyl benzefhesul fonate salt Is an in-situ reaction

product gf an . lyshBepagnesuyl qRiighacicd Wildy ian kel (cpall) 4hrdhe cl ear
liquid detergent according to clai'm43, wherein said aIkbeenzenesquonlc

acid has 11 toml4e@arpeitediod® b idissdllkpdd.MiRS wheAmixtigre) et |iquid
detergent according to claim 44, wherein said 10 aIkbeenzenesquonlc acid

i s linear dodeeayukeenzezedultfion ohreithedd by Hissdleaimd i10Ui 1B Tt gent
according to claim 36, wherein said nonionic surfactant conprises a

pol yoxyet hyl enbyakiedlghet lodr soejines dryidedbxiyden (famtmd @i deRO(IGHACH20) nH where R
represents an al kyl group, and n represents 7 to 10. 15 47. The cl ear

i quid det er gendtd .a080dipag tiso byl aiemgh®, atheradiar ,saraks Ruinept eseht s an al kyl
group having from8 to 18 carbon atons. 48. The clear l|iquid detergent
accordi 3§ to cls&ilnresl swhévseite Swiud nadiizenithies Wodasyhenzaneswtomic

pol yoxyet hyl ene al kyl phenyl ether_ represented by a fornula:

R- CBH4- O CH2 CHAEG)ieH tZ0 e R & dlasdg@d faeaikygolitokgn @l h 9%present s

9 to 12. 49. The clear liquid detergent. according to claim48, wherein said
R represent s am IHAPACTFEAHS HARTF S SHL1 ARUTHF ABHRACTAnt -

<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 salt, 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 higher alcoholethoxylate),
10.36 parts by weight of an alkylethersulfate salt

anionic surfactant (SPANINE C25 of Miyoshi 0Oil & Fat



9 MAY 2002 s~ 50. The clear liquid detergent according to claim 36, wherein
. said al kyl ether sulfate salt anionic surfactant conprises an

al chol et hoxysul fate represented by a fornmula: R (OCH2CH2) nOSO3M where R
represents a primary al kyl group, Mrepresents a cation, and n represents 1
to s 10. s 1. The clear liquid detergent according to claim50, wherein
said Rrepresent a primary al kyl group having 12 carbon atons. .Mﬂh?mz
clear liquid detergent according to clai m80, wherein said Mrepresents an
al kali metal cation. 10 53. The clear liquid detergent according to claim
36, wherein said al kyl ether sulfate salt anionic surfactant conprises an

| chol et h f at ted by.a, f la. R(R)-CH 2CH2) nOSO03M
Shorc R ropt oSERr s KRCAT kBT ORGNp A RNeFeRLEERNs SHy TN Tistlp, | M
t ti t 0. .15 54 Th I |.i quid
et or gont accopaPhg ScPALkes 59 HRYER, of oo R beappud Sac i BRapaily
having from6 50119 ¢@aRen 3LalBieIabt BsahGPLISER! AN dldyl. group having
an a

from2 to 4 carbon atons, said'Mrepresents an dli- met'al cation. 55.

The cl ear IiqubgrQth&gegg_aq%9&@%Q§ok91qka5%H%§u Wh%ﬁek%%%§%33’

met al - chel ati ng agent conpriseS ethyl enedi am netetraace

t et rasodsum 20ywet gnkengdiraricpehetdaad Radod andide0qiStiRREOME~F of Lion
et hyl enedi am netetraacetate, "or a m xture thereof. 56. The clear |iquid

det ergent accoodilng FatClca.m 3&d.whebsidensaitd opHpadjdisid RE a@RIBnONPri ses
malic acid, citric acid or a m xture thereof. .0 9 MAY 2~2 58 57. The
clear liquid déaetyeniiadcamddidigthanolamingd,, \aneyr aion goeseparg/cImudi ng

i nhibitor conprises a fatty acid al kanol am de. 58. The clear liquid

det er gent accoweilgytt ofcaitmrs wensheaieien saigethatt \amtist ialdeahdlaani de is a
condensati on product of a fatty acid having from8 to 18 carbon 5 atons
with an al kanobaepagenan Rguectis Salati®ncdichdn) axforthe FOixekhe clear |iquid
detergent according to claim 38, which contains said fluorosurfactant in an
amount &f 0. 01sugf@ctamtby wei ght. 60. The clear |iquid detergent according
to claim38, wherein said fluorosurfactant conprises a

per f | uor oal kyl - car bRHGRAIAG IPn 1F ghe Llgasarl jquid FHet@ e consi sting
of : an al kyl benzenesul fonate salt anionic surfactant; |iqujd sodium

silicate; a pol yoxyethyiEhEHaHS soatyAomkt iferl hé oﬂli% Rtf¢Act ant; an
ooy o her sul e RLGAN 0 SRR Al A it al chel ating agont @ pH
quorosurfactag&dicate was added gradually, and mixed together until
15 homogeneity. To thus obtained homogeneous mixture, the
aqueous solution (a-1) of the alkylbenzenesulfonate
salt anionic surfactant was added gradually, and
stirred to prepare a desired clear liquid detergent of
the present 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-500 of
25 Lion Fat & 0il Co., Ltd.), 22.25 parts by weight of

water, 0.625 parts by weight of tetrasodium

ethylenediaminetetraacetate salt and 0.0625 parts by



sai d detergent being prepared by blending liquid sodiumsilicate in an
anmount of 1 to 15 7.5% by weight, a netal -chel ating agent in an anount of
0.5 to 3% by weight, a pH adjusting agent in an anount of 0.05 to 5% by

wei ght, an al kyl benzenesul fonic acid in an anmount of 5 to 15% by wei ght, an
al kali metal hydroxide in an anount of 1 to 4.5% by weight as a
neutralizing agent for said al kyl benzenesul fonic acid to proviq‘95ﬂkd2m2

al kyl benzenesul fonate salt anionic surfactdnt, a fluorosurfactant in an
amount of 0 to 20 0.1 % by wei ght, pol yoxyethyl ene al kyl or aryl ether

noni oni ¢ surfactant in an amunt of 1 to 10% by wei ght, an

ol kylethersul gL gl Loamlonle Supcian, in oo amounl,of bisaeety
and the bal ance LT vo AL 600 TG Lol g, defgroent
g et eroeal, oGy 418N B B WY GO SARE £31fh0s paree
sher i 1 531 4 by pasianestenlts WidkAn AR SR POmaL o 11 1 1S

sai d al kgl benzgnegulsf7enigaras by sdiigalodegdacey bepzeneswed omg acid. 66.
The clear liquid detergent according to claim61l, wherein said nonionic 10

surfactant conpriiseeda sROlagoxyetdtt it ajHey Initiell 1A asentehbiypdre
formul a: RO(CH2CH20) nH where R represents an al kyl group, and n represents

7 to 10. 67. The delsdated iaguiedudetsrylgaiioraceal rgf to cl ai m 66, wherein said
R represents an al kyl group having from8 to 18 carbon atons. 15 68. The
clear |iquid detléyjdren zenesudi ffopate o altmalionmtrersaimt satantoni oni ¢
surfactant conprises a pol yoxyethyl ene al kyl phenyl ether represented by a
formul a: R- C6H4- O CHEaHaBrEt teref Rheppeserns solatkon (poupf aodium
represents 9 to 12. 69. The clear |iquid detergent according to claim 68,
wher ei nl8ai d Rsidgic@t@t s an 20 al kyl group having 8 or 9 carbon atons. 70.
The clear liquid detergent according to claim61l, wherein said al kylether
sulfate salt ani oni TS f2TRAEEERPrYetshaehl SPdienndiyiopEgrHo. 2
represented by a forpula: R (OCH2CH2) nOSO3M . ,~ 9 bl ~r ~ 29~ 60 ere R
represents a priRRGHEIRGNAY glloip, 0 M T e RasEhtly #/eEdhorof ahBtha?epte8ents 1
to 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 agueous 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 weight of an
alkylethersulfate salt anionic surfactant (SAMINE C25
of Miyoshi 0il & Fat Co., Ltd.), 0.0435 parts by weight
25 of a fluorosurfactant (SURFLON S-111 (water-soluble) of
Asahi Glass Co., Ltd.), 0.74 parts by weight of fatty

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



10. 71. The clear liquid detergent according to claim70, wherein said R
represent a primary al kyl group having 12 carbon atons. 5 72. The cl ear

| i qui d detergent according to claim 70, wherein said Mrepresents an al kal
metal cation. 73 . The clear liquid detergent according to claim61l,
wherein said al kyl ether sulfate salt anionic surfactant conprlseie%

al chol et hgxysul fate represented by a formula: R(R)- CH-(OCHZ oM
where R represents an al kyl group, R repr&sents an al kyl group, M
represents a cation, and n represents 1 to 10. 74. The clear liquid
detergent according claim73, wherein said R represent an al kyl group

P?Zim”% IL:’T Salﬁ%&ﬁ%f e e S Sa:r%ﬁf% BT e ﬁ%%s?rré’%??%ﬁv' 15
75. T
ot al - chel at | nd S T e eﬁccﬁi%é néraép‘;r#%ié Qrakedy tfatolE'

tetrasodi um et ens et 319%
et hyl enedi am nteg;}tge ra;Bcrgmadtqgj) gt ure t ereéljﬁEIE %3 The clear liquid

detergent according éﬁké%é%é%fﬂn g@e£ﬁénc§@ég p¥h@g3u§g£§ggg$ﬁggent

conprises malic acid ric acid or a mxture ereo e clear

l'iquid detergent acops dixw ééhéégénggiutyggthnzgrggztﬂg/ﬁLQgg|ng i nhi bi tor
conprises a fatty acid al kanol am de 78. The clear liquid

detergent accorgdiffadtartd Aithd laqydWiei ot foh afby2 pcofl sbdaanl am de is a
condensati on product of a fatty acid having from8 to 18 carbon atons with

an al kanol am nes iialg axge fwasn Sdded 1f9r adudHbhy At ond . miPed Thegetrar hhgild
detergent according to claim®63, which contains said 5 fluorosurfactant in
an anount of O.ldmagerfeitPs byraetiyhs . olBBaifiéd kdragehequs dnirtergent
according to claim63, wherein said fluorosurfactant conprises a

per f | uor oal kyl tnatngwewwsammbutﬁnn Tae2 | ebrthée qal by teenzgrasubfonateng to
claim6l, wherein said liquid sodiumsilicate is present in an_anount of 1
to 6% bleNEI ghtSaktianienie - ewef ¢t agt agenat added ogprdyehlyi naad anount of
0.5 to 2.5% by wejght, said pH adjusting agent is present in an anount of
0.05 to 4% by W%Fhmﬁeds%ﬁcP%ﬁR@W%e%z@%%éE? o%l%aﬁcfaqvédp¢@§éﬁgenh af
anount of 5 to 12 5% b sai d al kali netal hydroxide is present in
an anmount of 1 %Rf 8% %Elb%YenEb?H fRebPEEERFaBlant is present in an
amount of O toé%%wggﬁgy wei ght, said pol yoxyet hyl ene al kyl or aryl ether
noni oni ¢ surfa resent in an anmount of 1 to 15 8.5% by wei ght, said

al kyl et hersul fate salﬁﬁgE%ggkgoﬁyé% h%ngqhéﬁﬁéegéﬂht&g gnggnE gf lto

14@6by wei ght, and sali ezing rng =i nan anount
of 0. tf% 2. 596?Yk¥@$gg£enesulfonate 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



82. A clear liquid detergent consisting of: an al kyl benzenesul fonate salt
anionic surfactant; liquid sodiumsilicate; a pol yoxyethylene al kyl or aryl
et her nonionic 20 surfactant; an al kyl ethersul fate salt anionic surfactant,
a netal -chelating agent; a pH adjusting agent, a freezing/cl ouding
inhibitor; water; and optionally a fluorosurfactant; said detergent being
prepared by adding, to ( 1 ) an aqueous solution of a m xed suﬂﬂanmaqmz
cont ai ni ng pol yoxyet hyl ene al kyl or aryl &bder nonionic surfactant, a 19
MAY 2002 62 freezing/clouding inhibitor, alkylethersulfate salt anionic
surfactant, water, and optionally a fluorosurfactant, (2) a sodiumsilicate
aqueous solution containing liquid sodiumsilicate, a netal-chelating
agent, a pH adjy#st |°%§:add@rﬁg and water, and adding, to the resultant

m xture, (3 ) an aqueous solution of .al kyl benzenesul fponate sali anipnic 5
surfactant prepared %r%adqantg::or} oI 8F RIS R ‘h’fjco%cfeta), Q\%t%‘?dhﬁ’fﬂ an
al kali netal hylfygae%§wed as a neutralizing agent for said
aIkbeenzenesuf?onlc acid to provide said al kyl benzenesul fonate salt

ani oni ¢ surfactant. .5'%F%é§ lﬁ%%#ﬁg g@tfgégﬁﬁ éfff%&Q?E%%o flgén182,

whi ch contai ns said al kyl'benzenes ate salt anionrc sur anf 1n an

amount 0fs 5 10 g% ya Wy Pits, 1P, FAl hHod ;t?? She 1 PR Gt %@E&M%Sf 1

to 7.5% by weight, said fl'uorosurfactant in anount of 0 to 0.1 %

wei ght, said pdd vl Al dttabettdtd SiNer o anj gs pUrgactamndy i n an
anount of 1 to 10% by wei ght, said al kylethersulfate salt anionic

surfactant in afeiatindf PL-md0idHeily, Wweidhd. o680 haetalbehed Bgnhgoagent
in an anount of 0.5 to 3% by weight, said pH adjusting agent in an anount

of 0.05 to 5% hyatwet ghdre lddded dardd aeizied)/ €d it per@gended ired @nedils of
0.1 to 3 %by weight and the bal ance of water. 84. The clear liquid

det ergent accorsbhgtian cfladIn 88 sdvkivem ns Shiahtad kya b estzemixsed f oni ¢ aci d
conprises |inear dodecyl benzenesul fonic acid. 85. The clear liquid
det er geritd accor di ng tBreparatBdn ohetlré nagegodusesaluthenat ¢ hgo0thgent
conprises tetrasodi um et hyl enedi am netetraacetate. 86. The clear liquid
det ergent accormixgRd tefaGABS wherein said pH adjusting agent is
conprises malic acid, citric acid or a mxture thereof. ,~9 63 87. The
clear |iquid detergehtBaR@bEsi By ¥oilehhi of 88, Pokesyatiniane alkyl
freezing/clouding inhibitor, conprises a fatty acid al kanogl am de. gflsA

clear |iquid detERgerRORIRTISIT WG IFLaBE ¢ PEEEXEDYELEI ght N HPPoM
i near dodecyl BErbEhesitforath T 1SR EPMAEY BEPERE Sreoh atios Thee)
silicateis 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 0Oil & 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 clear liquid detergent>
25 To the aqueous solution (c-3) of the mixed

surfactant, the aqueous solution (b-3) of sodium

silicate was added gradually, and mixed together until



1 to 10% by wei ght of a pol yoxyethyl ene al kyl or aryl ether nonionic
surfactant conprising at | east one nenber selected fromthe group

consi sting of a polyoxyethylene al kyl ether represented by a formula: 10
RO( CH2CH20) nH where R represents an al kyl group having 8 to 18 carbon
atons, and n represents 7 to 10; and a pol yoxyet hyl ene al kyl p gygﬁpéaﬁr IS
represented by a formula: R C6H4- O CH2CH2Q).nH where R represents yl
group having 8 or 9 carbon atonms, and n ré&resents 9to 12; 15 1 to 15% by
wei ght of an al kyl ethersulfate salt anionic surfactant conprising at |east
one nenber selected fromthe group consisting of an al chol et hoxysul fate

represented by.a fornul.a. R (OCH2CH2) nOSQ3M where R represents a primary
al kyl group ha\;‘iorq‘é)gﬁleég'rybon&‘e?t (‘fﬁ)é",s lﬂbr%d?n@ CTOGFTRTH W F W& ral cati on,

Formil & RUR ) O (HLBCDIRCAIR (@7 tnrs 4 o OSHAE She S e oup

a ng 2 oo 1O AL AT ufF e d AR SUS A Itla ity D0 2 1o

car bon at ons, represents an al hr'epresents 1 to

10; 0.5 to 3% hyt Rieahte Plpdedlaras oidun Sty | anadi ani et etdAasslde o b 0. 05

to 5% by weight of malic acid and/or citric acid; 0.1 to 3% by wei ght of a
fatty acisd al kaimd PRI iGivdnt idrLQq drth @y .oduct of a fatty acid
having from8 to 18 carbon atons with an al kanol am ne having from8 to 18
carbon atons; @xXhMHiE bial ance of water. 10 89. The clear |iquid detergent
according to claim88, which contains said al kyl benzenesul fonate salt

ani oni ¢ surfactant isPrmeparnmuidn cdf e Sbdoly selytionseay of grhhel sodi um
silicate in an anount of 4 to 5.5% by wei ght; said pol yoxyethyl ene al kyl or
aryl ether noniadrkylmanrfenssarnitfanaten saidurgunffactt armk>8. 5% by wei ght; sai d

al kyl ethersul fate salt anionic surfactant in an amount of 1 to 14% by

wei ght; said 15 tet risobidinpatys eredieaninetef reormee e tal hy aavabbaipie of 0.5
to 2.5% by weight; said malic acid and/or citric acid in an anmount of 0.05
to 4% by Onei ghtlingar sndedyaihenzaneswliemisl afidk (RN d&bti0 3£0.1 to
2.5% by weight. 90. A clear liquid detergent consisting of; 5 to_ 15.5% by
wei ght of an al¥dAbditterfei¥ ditte Wd 1) ard brit PakT X R IEIRE si ng 20

sodium salt of linear do ecylbenz%pesulfonate' 1 to 7%bpy weight of liquid
sodi um si | i cat ¥ater, 0.625°parts by weight of tetrasodium

ethylenediaminetetraacetate salt and 0.0625 parts by
weight of DL-malic acid were added and mixed together.
15 To thus obtained aqueous solution, an agueous 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
20 alkylbenzenesulfonate salt anionic surfactant.
<Preparation of the aqueous 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
25 ethylenediaminetetraacetate 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



65 1 to 10% by wei ght of a pol yoxyethyl ene al kyl or aryl ether nonionic
~surfactant conprising at | east one nenber selected fromthe group

consi sting of a polyoxyethylene al kyl ether represented by a formul a:
RO(CH2CH20) nH 5 where R represents an al kyl group having 8 to 18 carbon
atoms, and n represents 7 to 10; and a pol yoxyet hyl ene al kyl pheny® Semieros
represented by a formula: R C6H4- O CH2CH20) nH where R represents an al kyl
group having 8 or 9 carbon atonms, and n ré%%esents 9to 12; 1to 15 %hy
wei ght of an al kyl ethersulfate salt anionic surfactant conprising at |east
10 one nenber selected fromthe group consisting of an al chol et hoxysul fate

represent ed by far, B 2 ) nOSO where R represents a prinmary
al kyl group havsfonlg&i%gkb?n) g%;rﬁs%!_gﬁ)\ﬁr? e?)ﬂe\,gsce?ﬁ%' an al kali netal cation,
and n represents 1t ; : C e | fate represented by 15 a
for nul a: R(R')-CH-(é%ﬂ%%ﬁyﬁﬁggggﬁﬁghggé %&?é%?gsgﬂigtéﬂ aﬁE§l°§r58ﬁ havi ng
6 to 10 carbon @t um.s R rdepRfsents an al kyl group having 2 to 4 carbon
atons, Mrepresents an alkali netal cation, and n represents 1 to 10; 20

0.01 to 0.1 %by weipht wires fbpososer ast aatp{s@gtaﬁggicgglene alkyl

per fl uoroal kyl carboxylic acid; 0.5 to 3% by weig trasodiu

et hyl enedi am natttemacet dreic U ddx &% bypnwd 9dwT of o 8b E cyuagbdnand/ or
citric acid, .. 66 0.1 to 3% by weight of a fatty acid al kanol am de whi ch
is a condensat i@l pr AtctCof, addaity Bi4 pavt 0y rvelgnht oot 8agar bon at oms
wi th an al kanol am ne having from8 to 18 carbon atons; and the bal ance of
wat er. 5 91. Treelky lestrhe s fih tetsar ge rdn Bocioe dsugf Aot ahai SBAMINDI Cchs
exhibits a pH val ue of greater than 7 but |ower than 8 when dil uted
1000-fol d wi t h afatdiyospi Oille &IRatr 49 quilkdle) er@edd 35cpartsnyyt wedhhitm 61,
whi ch exhibits a pH value of greater than 7 but |ower than 8 when dil uted

1000-fol d wit h Qfatéerfluarps edager (SURALDN eS¢l hkntwateoradhgble)cbai m

82, mhicqbexhibits a pH value of 10 greater than 7 but |ower than 8 when

di | ut ed 4%00- f HPRF tHL 3R 0 ol tdne et PREES doYievetgbht oficEattyng to

claim 88, which ex iphgs H val ue of greater than 7 but |ower than 8 when
i 3HR0RA *&&é’%\

di | uted 1000-f &4 LA (SERR TF 1 9fub HORePEE ginFakiceBr di ng to

claim90, which  ,exhjbits val ue of greater than_7 but | ower than 8 when
di I ut ed 1000_fgt,t0ci< % I"F”\‘/%ta%fgl parts goy we:{ght of water were mixed

together and stirred to prepare a desired aqueous
solution (c-4) of the mixed surfactant was obtained.

15 <Preparation of the clear liquid detergent>

To the agueous solution (c-4) of the mixed
surfactant, the agueous 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 clear 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 liquid detergents A to D, a pH value and a pH



15 96. The conposition according to claim40, which is diluted with water
.at aratio of 0.8 to 1.0 g of the conposition per liter of water. 97. The
conposition according to claim6l, which is diluted with water at a ratio
of 0.8 to 1.0 g of the conposition per liter of water. 98. The conposition
according to claim83, which is diluted with water at a ratio OfUSZQAAQ'mO
1.0 g of the conposition per liter of water. 99. The conposition accor g
to claim88, which is diluted with water a3a ratio of 0.8 to 1.0 g of the
conposition per liter of water. . ~~MAY~ 67 100. The conposition according
to claim90, which is dlluted with water at a ratio of 0.8 to 1.0 g of the
conposition per_liter of wa a&:( A. Al Ay. AR. A. AUR. AR. A. AL A A3l . A
A AS. A Ay. A AYYE RS Ted, l. ! .%W%%?.%&%gm SA¥<3362- 990
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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 can be 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) Preparation 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 onto the

collars of work clothes, and the work clothes were worn
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10 the thread sewing 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 on
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
and 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 dodecylbenzenesulfonate, sodium

25 tripolyphosphate, sodium silicate, sodium carbonate,

sodium carboxymethylcellulose and sodium sulfate, each

of which were prescribed, were mixed at a weight ratio
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10 EXAMPLES 1 to 4 was dissolved into 1000 ml of the
prescribed use water at 1 g/L.
¢c) Operation
(1) Into 1L of each of the reference detergent
solutions for determining the detergency power and the
15 aqueous detergent solutions of EXAMPLES 1 to 4 (at 307C),
one set of dirty collar cloth (15 pieces) prepared as
test cloth was put. Meanwhile, one set of dirty collar
cloth (15 pieces) which make pairs with the above,
was put 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 120X5 rotations per minute).
(2) After finishing the washing, each sample
25 cloth was squeezed softly and put into 1L of the
prescribed use water of 30C, so as to be rinsed for

30 minutes, using the mixing type detergency power
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15 pairs of test sample cloth pieces were placed
in the order of marked symbols, and the degree of
removing of the dirt on a sample cloth cleaned with
the detergent solution of the present invention, as
15 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.



/al0% & ()-, & 109%&' ()-!, & 10%\ & ()-"10%& ()-z!"10% \

& ()-zxyz{]rPlsxnf 10%&' ()-!xsxni 10%&' ()- 10%0& ()-!, F10%00& ()- 10 10
10 181110% & ()-h o|}[<rPls' m 10908 ()-!" ' 10%

& ()-"10%& ()-z!"10%008 ()-zSH10%& () -z! SH10%00& () -zT{\=s10% & () - $10% & (
)- 100 100 100 ; 10%08& ()-!&s0 ! 10%008' ()- !&s0 ! 10%&' () - e

1" dE{\=s| 10% & ()-10% & ()-m'10% & ()-10%®s ()-L 10% & () - 100 & MAY. 2002
dE{\ =ss010% & ()-."10% & ()-' 10% & ()- 9% 10% & ()- @10% & ()-L! Y10% & () -
L"#$dE: / 10\ 10\ ;y10% & ()-3 9310% & ()- &8 10% & () -

&610% & ()-F410% & ()-f210% & () - $%8e6uS4/

10°110% & ()-S! ! 109%00& ()-SLs! 10% 0& ()-!nLs! 109& () -

10% 0& () - 0-10% 0& () - m 10\TABLEXGY/ (Hktars1dBosers fyemt SR} 10%

101 80" 10%@03! L 1008 TE (T~ TR0 Y00 (Y S LOBEOEAF ol 0001882
1022!'s0"10922&' () - M¥ $QMqunll*@ylo@@@&r(ﬂ-!* 109%$3& () +!" 1030\
V& ()-"1"10%\ & () -] $084&néde YRON & (]) - ?@GABNSU 10! s10% o0& () -
1 +2 +2 +2
2 +2 +2 +2
3 +2 +2 +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




10% 0&' ()-310% 0& ()-9%-10% o0& ()- 104\ 4\ 104\ 4\ 104\ 4\!
. *@10%4\ 4\ & ()-=DdEuV7 10's 10% o0& ()- 10% o0& ()-
10% & () - &10% o0& () - FMLO% 0&' () -S10% o0& ()-D{6dEuV7 10!s' 10% o0& ()-&
%Z10% 0&' () -, #10% 0& ()- ~110% 0& ()- |-10% o0& ()- t10% o0& ()-6j dEUV7
10! s98910% 0& ()- s010% 0& ()-& ~!110% 0& ()- ,t10% 0& ()- *10PP§a¢)
(10% o0& ()--9pqgrs~]; 10!'!'s "10%00& ()-z V 430%}} & ()-z! 10% o0 o0& ()- 1
10' 0 10' oY ;10% o0& ()-F 9f 10% o0& ()-8S&wX6~]; 10! & ni 10%
& ()-@&"10% & ()-!&" 10%0& ()-!,"109%& ()-4 !,"10%0& ()-4 'V
" 10%' & ()-zwxyzrS4 1010% o0& ()-$@ 10% k& ()-3 10== 10==

=1 9@ 10%=& ()- 6&10% 0& ()-!& m' 10% o/ 0& () - @\Hx V4r S4
10I yY"109%&' ()-z!1"10% o' 0&TEBLE 31 0%Ex&mp)le mao\étb@%%&t( )B‘) )!'s

Y"10%0& ()- !ns Ymgéh@aé)cloéﬁ.la@péﬁaloi%s fa&gf;sé Panellst
used for 1 2 3
judgement No.

1 +2 +2 +2
2 +1 +2 +2
3 +2 +2 +2
4 +2 +2 +2
5 +2 +2 +2
6 +2 +2 +2
7 +2 +2 +1
8 +2 +2 +2
9 +2 +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




*010% 0& ()-(!10% & ()-! (! 10%

. 110%0& ()-y ss 110
o\ 2"10% ' & ()-d

11 f"10% & ()-!'f"10%0& ()-#10% & ()-!#10%0& ()-+10% o0& ()-!'ns ! 10%
10*o*o0 10*o*o0
10*o* 0! &7"10% 0*0& ()-610% o0& ()-! &#10% o/’ () - @ &H#10%88&' () -
10% & ()-s9 "10% & () -

& ()-yELzI “P1 F¥%@ 1

10: 10:10% & () -

& ()-
9% ()-y 10% o& () -
| D} P} [ <uT2

0% & () -

8&10% 0& ()-yY'10% o0& ()-zuT2 1! s

, &10% 0& () -

10% & () -

10

10 1

10% & () -

Ol

MAY 2082

@ DuvwdE: /

10% & () -wxhl / H6210%&' () - n! H6210%&' () - n! H6210%&' () - n! H62109%&' () - n! H62109%&’ (

)-n! H6210%& ()-n!" S

109%& () -

10: xY: hl / H6210H62109%& () - n! H62109%& () - n! H62109%& () - n! H62109%& () - n! H62109%& (
) - n! [ Ka#t+2#12e5h| | H_KA#+2 HEEABIRR: 4 ) - (BHERL09E3 (De e M08 () - n! %-6210%& ()

-n! H6210%&' () - n! 23
"()-n!H6210%& () - n!
K4#+2H6210%&' () - n!
H6210%& () - n! H62109
-n! 0?1/ H6210% KA4#+2
10%&' ()-n!nT1l/ H6210
)-n! I H6210%&' () -n! H
}cD1/ H6210% H6210%&
n!/ K4a#+2

"1 7xY: 1/ H62H62109%&'
& ()-n! 7?DEFLUXY: 1/
()-n'H6210%& ()-n!'U

109&

21 %&'szﬁH&l

P9 89dRf Y - n! H62109
5 6d @rhél@@_lﬁo/&' ()-

0,

0 +
6210%&' ()2 n!
(WEILLL HbABLUU/&“(‘)Tn

TR

' () In! H6;

n! H6210%&'

n! HGQzE)O/&'

DR ()~ nlH

cﬁﬁgjh’]l%%/
210%&2 () - n
()-n! H621

()-m2H621

PEEDHasTo
i j K13 H621
N () - n!

D& FR-nln

n! H6210%&
Y& ()-nl/
%' ()-n!
210%&' ()

) -n! H62
H6210%&' (

+2

Fat

+2
FHE2TOY® ()
+2

=T HE2 T
+2

+2

D109 () -

) -nl H621P%&R' () - n!

rgopglsY:21/ HE2HB21

H62109&' (

(017 !

- n! H6210%& () - n! H62
& ()-n! H6210%& () - n
& ()-n! H6210%& ()-n
() - n! H62109%& () - n!
()-n! H62109%& ()-n! H
& () - n! HH6210%& () -

sT: | K4#+2H6210%& ()
H6210%& () - n! H62109
& () - n! HH6210%& () -
)-n! H6210%&' () - n! /K
109 () - n! / K4#+2H62
62109&' () - n! H62109&

109& ()-rg {T: 1/ H62

H62 1098 (

- n! H@210°/

() 9! [ K4

#+2H6210%

ﬂﬁzuiﬁ&m

=TT KA

n! / K&#+2

H62109&
62109& ()

- Nl [ 4KA#+2

H6210%& ()

1O G

HbZlU%KL7() nredsT/
| HE2109%& () -nlsY)/

[ K4+H+
KA4#+

Ho /]
621 (

OY& )Tt
)%&'C)-an

FHOZLUY
21098 () -

-n! H6210%
-n! H6210%
' H6210%&

H62109%& (8 n! H6210

%&' (42 n! ng

D) | Kdgb+2H6

P10%&2() - n|

L n! H6210%8 () - n! (F

0210%& () n' HoZ10%& ()'

621098 () -

! HOZ

’lU%& -
Ln

)-n FAK A+

XY ) TRE

I H62109%&:'
#+2H6210%
27?@FGWNTU

n! HG21 0 Y&

() - n2H621

09& () - n!

"()-nl! Uéé\bl ple:

| KA#+2HOZ]

a1l n\A \WAYA

Tov& (Eg =7

(
\
|

\
4#+2H62 102 () - n! Hp:

62100& () -

62 T0%& ()
0, i+ -

L n! H6210%
H62109& (

n! SYe2 / KA#+2H8210%& () - n! H62

T0%& () - RhHB2 LOV&

N -nlo

\ 621004

nl

o/ Kﬂ_l§|62 10

0- n|§621

& ()-n!H
D109& () -

5210%& () -
T F6 21004

n! H6210%&' () - n! HER210%82 () - 1
() - Nl H6gT0%: () -|n! T KAF+2HK

n!'|]>6/ KIH6210%&' ()
"()-nlsY: 6/ K4H62109
0% ()-n! &23:;
BCoP6/ K4H6210%&' () - nNE¥B228%&01N) PALAME210%82Y) - n!|H62 ZB/&' () - n! BG210%&' () - n! HE
2109%&' ()-n! H6210%& () - n! CIKRS\ ] x"D6/ K4AH6210%16210%&' () - n! H6210%&' () - n! / K4#+
2H6210%&' () -n! H6210%& () - n! H6210%&' ()-n!] hvw } oP6/ KAH6210%&' () - n! H6210%&' ()
-n! H6210%& () - n! H6210%&' () - n! H6210%& () - n! H6210%&' () - n! H62109&' () - n! x"?6/ K4
H62H6210%&' () - n! 1H6210%&' () - n! / KA#+2H6210%&' () - n! H6210%&' () - n! H6210%&' () - n!
T: 6/ KAH6210%&' () - n! / K4A#+2H6210%&' () - n! H6210%&' () - n! (H6210%& () - n! H6210%& ()
-n! e56/ K4/ K4#+2H6210%&' () - n! H6210%&' () - n! H6210%& () - n! (H6210%&' () - n! H6210%&
"()-n! n06/ K4/ K4#+2H62109&' () - n! H6210%&' () - n! H6210%&' () - n! H6210%& () - n! H6210
% ()-n!'H62109& ()-n!

} 7?6/ K4/ KAH6210%&' () - n! H6210%&' () - n! H6210%&' () - n! H6210%&' () - n! H6210%&' () - n!
| KA#+2

+, 16} 7?6/ K4/ KAH6210%&' () - n! H6210%& () - n! H6210%&' () - n! H6210%& () - n! / K4#+2H62
109%& () -n!6; @G\BDGHyX7*/ 106 HO;, &10%6& () - -

H :109%6& ()-H6210%& ()-n!/ KA#+2H6210%& () - n! H6210%& ()-n! HI JM bA/ 106 HO H
109%6>65& ()- H10%>65& ()-0 HL0%>65& ()- f, & 10¥5>6S& ()- H

9109%%>65&' ()-106106(X|[: V106 H 10%>65& ()- H, s109%6>65& () -

HL109%%>65& ()- H f10%>65& ()- Hs@O0%>65& ()- Hs10%>65& ()-*}|[: A/ 106

Hf &2109%%>65&' () - H&$109%6>65& ()- H "10%>65& ()- H 10%>65& ()- L
109%9>69&' () - Hs109%>65& ()-S|[: A 106 HI7109%%>65& ()- H3 /nl0%>65& () -

H& ! 1096>65& ()- H , 10%>65& ()- H & 10%>65& ()- H

F(10%>65& ()- KLMN_nvU406 HLF"10% & ()- F'10% & ()- H 10%

& ()-Y105>65105>65105>65 HF S; 109%%>65& ()- H3 " 910%>65& ()-nB}Z@|[: vU406
HF &* 110%: & ()- 8 &SH109& ()-Z

l' / K4i¢ﬂ+2| H
)210%8 () -

n! H6210%&
)-n! H621




H3 &SH#H10% & ()-Z H d10% & ()- H'10% & ()- 3 "10% & () - @[ NA40610; 10; 10; P
,97"10% & ()-H H 5Y10% & ()- H3 310% & ()- H 1 10%& ()- P &L* 110%

& ()-"n[:NA40610 H@L0% eb\ & ()- 3 @O%S %8 ()-H HL10% eb\ & () -
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& ()-H H 1094 && () - H H 1090& ()-H HF1090& ()- H&109®& () - i
9S'109k8& ()-1 OM|[:vU406 H HL  1099& ()-H H 1099& ()-H H  1099& ()-H A
“$11099& ()-y H "1099& ()- HL0% 8& ()- | obU406 Hf 10% & ()- 109109109H
HO9109%0& ()-H HY710%0& () - HEBLE (Be& Eyample %W@én‘sl &) i k ’?bU406

H 10% & ()-[10% & ()g 0% & 0% & W& () [PbU406
H% 10% & 8-5#3 [ 10% & (%8%10/%?%) [10}(3&{“1(])]1{{?1 Soikie ])ls g’ehs&

H 10% & ()-[10% & ()v#83[ 1094 & ()-[10% & @)-[ 10% & @) - _?bU4063

H 10% & ()-[10% & ()30498hén€)ng3 [10% & ()-[10% & ()- ~2bU406
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[10% & ()-[10% & ()} [10% & (- [ 10% & |() - {+2bUA06 HEL10% & () -,10% &' () - #3
[10% & ()-[10% & () FTI0% & () - _7bUa06 Hrf 109 & O~ T 109%-&-O~T10%-& () - #3
[10% & ()-[10% & () =2 0 '@;[_‘h_h%&'n-r*l?o%&'u [H0% &) () - #3
[10% & () - <bU406 H#3 [10% & () -[ 10%|& ()+3 109 & ()¢ 10% & ()2#3 " PbU4a0s
H#3[ 1094 & ()-#3 [ 10PA & ()~ 10 & ()= [[T0% & ()= T0% & O o{_2bt406
HH#[ 10% & ()-[ 10% & ()-#3 +2 +2 +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 +2 +2
13 +2 +2 +2
14 +2 +2 +2
15 +2 +2 +2
Evaluation point 29 30 30
<Stability>

The four 400 mL-glass containers were filled with
5 the detergents of EXAMPLES 1 to 4, and they were air-
tightly stoppered. After preserved for one month at
35°C, the stability was evaluated on the basis of the

following standards.

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

alkylbenzenesulfonate and sodium silicate was observed

X = Separation between alkylbenzenesulfonate and
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74221000608 A A B R ) OF S H R D A AR SR 1S - F 3 bocre
& ()-12; surfactants did not create the separation of layer at
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0UC+6C&' () - ! 21%%%&“’?5?! é&%&%&' %?-?ﬁggéés%ﬁ?{%ﬁ " cC+?210UC210%C+6CE
C() -1 210%C+6CR () - | 210%C+6C& () - ! 210%C+6C& () - | 210UCHECE! () - | 210%C+6CE () - !
.- 15678sf YL?210%C10k5CLOK510k5 * ; %8109%5& () - % 0: 3109%K5&’ () -

210%UC+6C&' () - !/ KC#+28U' j kI mgKL?210%C10% & () - 109%8-& () - 010%-& () - : 10%& () - 1
0%-& () -

Y109%-&' () - mt vxz| vVBL?210% & () - 10% & () - 10%& () - 10%& () - 10%& ()-)?

112Z: L210%-& () - 10%-& ()- 109%-& ()- 109%-& ()- 10%-& ()-)?

27: L?109%-& () - 109%-& ()- 109%-& ()- 109%6-& ()- 109%-& ()-)?

yYOL?10%-& ()-10%& ()- 109%-& ()-10%& ()-)?

10%-& ()-yYIL?10%-& ()- 10%-& ()- 10%-& ()- 10%-& ()-)? \

109%-& ()-yYOL?10%-& ()- 10%-& ()- 10%-& ()- 10%-& ()-)? 10%& ()-+zm S2 f10%
6 & ()-' 10+10+10+10%& ()-)? 1096-& ()-10%& ()-+V?[[: S2 310%6 & ()-
"@10%6 & ()- "10%6 & ()- S10%6 & ()- 10%6 & ()- 10%6 & ()-2uz|[: S2
10% 4 & ()- 10%



6 & ()- 10%6 & ()- 10%6 & ()- &10%6 & ()- 10%6 & ()-(3456C obU4

.~ YOd0%d<4& ()- 10 6 10 6 10 6 /z10%6 & ()- -10%6 & ()- & 10%6 & ()-
90$#10% 6 & ()-CFR(|[:bU4  “f"109%<4& ()- 10%4<4& ()- 10%<4& ()-

1096<4& () - &L0%<4& ()- 8&10%4<4& ()-(<g|[:bUs  109%<4& ()- ! 10%4<4& ()-

109%<4& ()- 10%1<4& ()- 9L10%<4& ()- Y 10%1<4& ()-Av=|[: bW .q Y 2002
(MLO%<4&' () - @10%<4& ()- ~$10%<4& ()- 46 10%<4& ()- z10%<4& ( %-
:10%1<4& () -=v|[: bW 99L10%1<4& () - &l 710%4<4&' ()- [/z10%<4& () -
- F10%<4& () +10%Ah <48 () *100<A8 (). Ryl &10UB& ()= m 10%B& () -
10968 ()- ,|1006&']) - 104<41da<P104<4 ,,1004<4&'()-* [{vud | 10968 (] -
&1096& ()- |10045&(()- |y1096& ()- |s@0%6& ()-|L$1096E ()- By|[: U4
L &109%68& ()| 9520%& ()| LY'|10P6& (o I 10%8&() | L1OpG& () -
10968 ()-*[|z| [ av¥4 o« 3780988, EJ# /1§/@&'u() 2V 10968 (f- +108&|()}=| o
)109%€ () - | (18l G§-1 5 #423 10%h 8 & (Ft 2109 Bh & () 2| We10%h 78: h
X A — —t N o S —
] o~
i =
2 » nl 0
g~ 5 |5 S
30 o o [Ts} —) ™M 0 ™~ < < Vo] ~
N R R R B R B B ol AR
Q 5 P © | | N 0 o = ol n © — = M| Nl o] m
w| & g ™M < - N 3 -
-5 2
o
- Q -
oo 'g [
of ¢ ) | n
NI s o = - |2
<31 P Q O [T} - m | @ ~ n [=+] < ™~ |
o B2 5 YR8 = 18le| @ 7 & |- N2
-E' 8 % 40-; © Slalel o o ~| = o~ n (=) ®| = o] af ~
) 5 ¥ Qa N 2
R
Q
) —~
Q e2}
a
2 n| v
W T~ ~ N — o
[s} 1] ol ~ r~ ~— —
0 o N | ™ [=5 [=2] ~ [Ts) Vo] ~ n <
I A I B I BT I A T T ! B S R I R IR R
SlE s c S8 |°| ° |°|¢ sl °|aslgls
+ L~ —
o [ —
)
: : g
E - +
0 @ o ©
o o 0 0 o “
e o " P <] <] ~
c vl % ] " o 3] -] 0
~ ¢ O O Q g + — )] o}
v & 3| 9 ol ol BSOS 2wl wl o %
~ Q > | eHj Al Al A T Q@ - P O Of -~ —~
o) L | & ol |l o]l O|]© @ O gl 0 S| 8| 0 | ]
« — 4+ gl @ O & O P>y B PO A 4+
3 > gl B o E n 0 o ol ¥ 0| O Q o]
0 0| 3] W ©| 3l vl vl @ A & Y| Pl O A AH] >N g W] ®
O W Al @ V] oA oA AL N > N0 | >y >y P dl |
T AH| B! P Q] T H| A ¥ £ | P Ol A M|l M| £ M) 2| 2
0 ol ol m| Bl 0| Pl ®| @ ¥ 0| 8| 8] 0 H| | ©®8 A & B
.E) A N ool & 0 P e o K d B0 o
g 0 3
5 n ] o
g 5 0 >
£ )] [e] O
o + (] =] .o
S o = o g,
[=] ey ©
o] © o
W oo 4+ V]
— 0 [} <] +
a3 A + o] =}
0 ¥ © n -
Qo = 4] Q Hs)
e ~ o o o
e O ~ W
N 0 - M o
=] n o =T = ol A
QO 0 [} n O s O
a g oA o | Yl
—~ 0 5 P o ] —| o
TR - [ -] g »| @
28 g 3 L HME
g o n w = 0 Bl Q) ™




& ()-106106106 :1096& ()- 91096& ()-:ov|[:vU4 10% 8: h & ()- z10% 8:h
& ()- 10% 8 h & ()- & 10% 8:h & ()- 310% 8:h & ()- &@t 10% 8: h

& ()-/e#f|[:vU4  &310% 8:h & ()- 9% 10% 8:h & ()- Y'10% 8: h & ()-

3109 8:h & ()- 10% 8:h & ()- 10% 8:h &'() #0 | [ : vU4 1103@@°~ @2(
/s10% 8:h & ()- -g#l0% 8:h & ()- +10% 8:h & ()- )10% 8:h 10%
8:h & ()-1S ()*|[NA4 10h 8:h 10h 8:h 47

P
o
Q o
H [ ]
=0 A OO0 o
Q N
) N
P
f
+
o
—_— a) ()
3 ool 2 lolo] o
V] — o
—p [} o~
S| g 3) N
0|2 I
o
m
glp ’E’
Slo 3] o
o|e -
o |=O] = OO @
~ Q [20]
— o ~
o »
oS 2]
5|
~ +
o
[4)] (=]
®l o] 2 lolol o
= — o
Q Q [eo]
~ 4} =
% P
1
=
>
0
o b= )
0 19) > 0| >
- o (PP
o g |H|elH
© Ol-A  |mil-A| @
S wunla N0
- E|lglo 0.3 0 ~
o Olmle 2aolu
5 B al— Ol 8|-HH D
BoA RO Aln|lol> <




10h 8:h ; 10% 8:h & ()- 9-10% 8:h & ()- 37m'10% 8:h & ()- S510% 8:h

<& ()- 99310% 8:h & ()-*699|[:NA4 10 SI10% h7\ & ()-Y #10% K { & ()-T
NLI10% K { & ()- TLI1098& ()- 10% K { & ()- %10% K { & ()-9D[: NA4 10
L3 10% /{ & ()- NL3 10%K: y& ()- 'LI109B& ()-m \'L!109%K: k& ()-m !10%
K{ &()-Y 7I10%7& ()-Y 1" #34: rvUA  YLO K { & ()- sSI109% Kglg &,0)5

]ss! 1090&.()- S10% K { & ()-10{ K { 10{ 48 { 10{ K{ N § 02

As is clear from the results of the above-
described EXAMPLES, the clear liquid detergent of
the present invention has an excellent transparency,
and is stable, does not become cloudy, and exhibits

5 an excellent detergency power.

As described above, according to the present
invention, there is provided a clear liquid detergent
containing an alkylbenzenesulfonate 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 phenomenon 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 present invention. Further, with
the clear liquid 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.
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1. A clear liquid detergent containing, in water,
an alkylbenzenesulfonate salt anionic surfactant,
liquid sodium silicate, a polyoxyethylene alkyl or aryl
5 ether nonionic surfactant and an alkylethersulfate salt
anionic surfactant.
2. The clear liquid detergent according to
claim 1, which contains the alkylbenzenesulfonate 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 according to
claim 4, which contains the metal-chelating agent in
an amount of 0.5 to 3% by weight, 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



& ()-10. 6. 10. 6. 10. 6. "10% 6. & ()- 10% 6. & ()-YG[:vUs 10% K7{
& ()- 10% K7{ & ()- 10% K7{ & ()- SMI0% K7{ & ()- ml0% K7{ & ()-

K7{ & ()- WB|[:vU4 "109% K7{ & ()- S 109% K7{ & ()- !'10% K7{ & ()-
K7{ & ()- &10% K7{ & ()- Ss10% K7{ & ()-3-|[:vU4 /109 K7{ & ()- - 10%

K7{ & ()-

10

15

20

25

+ 10% K7{

50

anionic surfactant comprises linear sodium
dodecylbenzenesulfonate.

7. The clear liquid detergent according to
claim 4, wherein the metal-chelating agent comprises
tetrasodium ethylenediaminetetraacetate salt.

8. The clear liquid detergent according to any
one of claims 4 to 7, wherein the pH adjusting‘agent
comprises malic acid, citric acid or a mixture thereof.

9. The clear liquid detergent according to
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
claim 10, which contains the fluorosurfactant in
an amount of 0.01 to 0.1% by weight.

12. The clear liquid detergent according to
claim 10, wherein the fluorosurfactant comprises
perfluorocalkylcarboxylic acid.

13. A clear 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
an amount of 5 to 15% by weight, an alkali metal
hydroxide in an amount of 1 to 4.5% by weight as

a neutralizing agent for the alkylbenzenesulfonic acid,

109
y10%
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a fluorosurfactant in an amount of 0 to 0.1% by
weight, polyoxyethylene alkyl or aryl ether nonionic
surfactant in an amount 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 amount of 0.1 to 3% by weight, and the balance of
water.
14. The clear liquid detergent according to
claim 13, wherein the alkylbenzenesulfonic 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 to
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 blending
ligquid 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 adjusting agent in an amount of

0.05 to 4% by weight, alkylbenzenesulfonic acid in
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an amount of 5 to 12.5% by weight, an alkali metaf

hydroxide in an amount of 1 to 4% by weight as

a neutralizing agent for the alkylbenzenesulfonic

acid, a fluorosurfactant in an amount of 0 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 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 linear dodecylbenzenesulfonic acid.

21. The clear liquid detergent according to

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

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

20 23. The clear liquid 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 fluorosurfactant comprises

25 perfluoroalkylcarboxylic acid.
25. A clear liquid detergent prepared by adding,

to an agqueous solution of a mixed surfactant
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(1) containing polyoxyethylene alkyl or aryl ether
nonionic surfactant, a freezing/clouding inhibitor,
alkylethersulfate salt anionic surfactant and water,
a sodium silicate aqueous solution (2) containing

5 liquid sodium silicate, a metal-chelating agent, a pH
adjusting agent and water, and adding, to the resultant
mixture, an aqueous solution of alkylbenzenesulfonate
salt anionic surfactant (3) prepared by adding, to
alkylbenzenesulfonic acid, water and an alkali metal

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

26. The clear liquid detergent according to
claim 25, wherein the agueous solution (1) of the mixed
surfactant further contains a fluorosurfactant.

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

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

20 comprises linear dodecylbenzenesulfonic acid.

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

30, The clear liquid detergent according to

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

31. The clear liquid detergent according to
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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. The clear liquid detergent according to
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 water.

S
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36. A clear liquid detergent consisting of: an alkylbenzenesulfonate salt anionic
surfactant; liquid sodium silicate; a polyoxyethylene alkyl or aryl ether nonionic
surfactant; an alkylethersulfate s.alt anionic surfactant, a metal-chelating agent; a pH
adjusting agent, a freezing/clouding inhibitor; water; and, an optional component
5  selected from a fluorosurfactant and a viscosity adjusting agent.

37. The clear liquid detergent according to claim 36, which does not contains said
optional component.

38. The clear liquid detergent according to claim 36, which contains said
fluorosurfactant.

10 39. The clear liquid detergent according to claim 36, which contains said
alkylbenzenesulfonate salt anionic surfactant in an amount of 5 to 15.5% by weight, and
said sodium silicate in an amourit of 1 to 7.5% by weight.

40. The clear liquid detergent according to claim 39, which contains said
polyoxyethylene alkyl or aryl ether nonionic surfactant in an amount of 1 to 10% by

15 weight, said alkylethersulfate salt anionic surfactant in an amount of 1 to 15% by
weight, said metal-chelating agent in an amount of 0.5 to 3% by weight, said pH
adjusting agent in an amount of 0.05 to 5% by weight, and said freezing/clouding agent
in an amount of 0.1 to 3% by weight.

41. The clear liquid detergent according to claim 36, wherein said
20  alkylbenzenesulfonate salt is represented by a formula:
RCgH4SO3M
where R represents a linear alkyl group having 11 to 14 carbon atoms, and M represents

an alkali metal.
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42. The clear liquid detergent according to claim 36, wherein said
alkylbenzenesulfonate salt anionic surfactant comprises sodium salt of linear
dodecylbenzenesulfonate.

43. The clear liquid detergent according to claim 36, wherein said

5 alkylbenzenesulfonate salt is an in-situ reaction product of an alkylbenzenesulfonic acid
with an alkali metal.

44. The clear liquid detergent according to claim 43, wherein said
alkylbenzenesulfonic acid has 11 to 14 carbon atoms in its alkyl moiety.

45. The clear liquid detergent according to claim 44, wherein said

10  alkylbenzenesulfonic acid is linear dodecylbenzenesulfonic acid.

46. The clear liquid detergent according to claim 36, wherein said nonionic
surfactant comprises a polyoxyethylene alkyl ether represented by a formula:
RO(CH>CH>0),H
where R represents an alkyl group, and n represents 7 to 10.

15 47. The clear liquid detergent according to claim 46, wherein said R represents an
alkyl group having from 8 to 18 carbon atoms.

48. The clear liquid detergent according to claim 36, wherein said nonionic
surfactant comprises a polyoxyethylene alkylphenyl ether represented by a formula:
R-CgHy4-O(CHpCH2O) H

20  where R represents an alkyl group, and n represents 9 to 12.
49. The clear liquid detergent according to claim 48, wherein said R represents an

alkyl group having 8 or 9 carbon atoms.
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50. The clear liquid detergent according to claim 36, wherein said alkylether sulfate
salt anionic surfactant comprises an alcholethoxysulfate represented by a formula:
R-(OCH,>CH»),0SO3M
where R represents a primary alkyl group, M represents a cation, and n represents 1 to
5 10
51. The clear liquid detergent according to claim 50, wherein said R represent a
primary alkyl group having 12 carbon atoms.
52. The clear liquid detergent according to claim 50, wherein said M represents an
alkali metal cation.
10 53. The clear liquid detergent according to claim 36, wherein said alkylether sulfate
salt anionic surfactant comprises an alcholethoxysulfate represented by a formula:
R(R")-CH-(OCH7CH»),0S03M
where R represents an alkyl group, R' represents an alkyl group, M represents a cation,
and n represents 1 to 10.
15 54. The clear liquid detergent according claim 53, wherein said R represent an alkyl
group having from 6 to 10 carbon atoms, said R' represents an alkyl group having from
2 to 4 carbon atoms, and said M represents an alkali metal cation.
55. The clear liquid detergent according to claim 36, wherein said metal-chelating
agent comprises ethylenediaminetetraacetic acid, tetrasodium
20  ethylenediaminetetraacetate, disodium ethylenediaminetetraacetate, or a mixture
thereof.

56. The clear liquid detergent according to claim 36, wherein said pH adjusting

agent comprises malic acid, citric acid or a mixture thereof.
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57. The clear liquid detergent according to claim 36, wherein freezing/clouding
inhibitor comprises a fatty acid alkanolamide.

58. The clear liquid detergent according to claim 57, wherein said fatty acid
alkanolamide is a condensation product of a fatty acid having from 8 to 18 carbon

5  atoms with an alkanolamine having from 8 to 18 carbon atoms.

59. The clear liquid detergent according to claim 38, which contains said
fluorosurfactant in an amount of 0.01 to 0.1% by weight.

60. The clear liquid detergent according to claim 38, wherein said fluorosurfactant
comprises a perfluoroalkyl-carboxylic acid.

10 61. A clear liquid detergent consisting of: an alkylbenzenesulfonate salt anionic
surfactant; liquid sodium silicate; a polyoxyethylene alkyl or aryl ether nonionic
surfactant; an alkylethersulfate salt anionic surfactant, a metal-chelating agent; a pH
adjusting agent, a freezing/clouding inhibitor; water; and optionally a fluorosurfactant;
said detergent being prepared by blending liquid sodium silicate in an amount of 1 to

15  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
an amount of 5 to 15% by weight, an alkali metal hydroxide in an amount of 1 to 4.5%
by weight as a neutralizing agent for said alkylbenzenesulfonic acid to provide said
alkylbenzenesulfonate salt anionic surfactant, a fluorosurfactant in an amount of 0 to

20  0.1% by weight, polyoxyethylene alkyl or aryl ether nonionic surfactant in an amount of
1 to 10% by weight, an alkylethersulfate salt anionic surfactant in an amount of 1 to
15% by weight, a freezing/clouciing inhibitor in an amount of 0.1 to 3% by weight, and

the balance of water.
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62. The clear liquid detergent according to claim 61, which contains no
fluorosurfactant.

63. The clear liquid detergent according to claim 61, which contains said
fluorosurfactant.

64. The clear liquid detergent according to claim 61, wherein said
alkylbenzenesulfonic acid has 11 to 14 carbon atoms in its alkyl moiety.

65. The clear liquid detergent according to claim 61, wherein said
alkylbenzenesulfonic acid is linear dodecylbenzenesulfonic acid.

66. The clear liquid detergent according to claim 61, wherein said nonionic
surfactant comprises a polyoxyethylene alkyl ether represented by a formula:
RO(CH,CH70),H
where R represents an alkyl group, and n represents 7 to 10.

67. The clear liquid detergent according to claim 66, wherein said R represents an
alkyl group having from 8 to 18 carbon atoms.

68. The clear liquid detergent according to claim 61, wherein said nonionic
surfactant comprises a polyoxyéthylene alkylphenyl ether represented by a formula:
R-CgHy4-O(CHpCH,0),H
where R represents an alkyl group, and n represents 9 to 12.

69. The clear liquid detergent according to claim 68, wherein said R represents an

alkyl group having 8 or 9 carbon atoms.

70. The clear liquid detergent according to claim 61, wherein said alkylether sulfate

salt anionic surfactant comprises an alcholethoxysulfate represented by a formula:

R-(OCH,CH5),0S03M
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where R represents a primary alkyl group, M represents a cation, and n represents 1 to
10.

71. The clear liquid detergent according to claim 70, wherein said R represent a
primary alkyl group having 12 carbon atoms.

5 72. The clear liquid detergent according to claim 70, wherein said M represents an
alkali metal cation.

73. The clear liquid detergent according to claim 61, wherein said alkylether sulfate
salt anionic surfactant comprises an alcholethoxysulfate represented by a formula:
R(R")-CH-(OCH,CH»),0SO3M

10  where R represents an alkyl group, R' represents an alkyl group, M represents a cation,
and n represents 1 to 10.

74. The clear liquid detergent according claim 73, wherein said R represent an alkyl
group having from 6 to 10 carbon atoms, said R' represents an alkyl group having from
2 to 4 carbon atoms, and said M represents an alkali metal cation.

15 75. The clear liquid detergent according to claim 61, wherein said metal-chelating
agent comprises ethylenediaminetetraacetic acid, tetrasodium
ethylenediaminetetraacetate, disodium ethylenediaminetetraacetate, or a mixture
thereof.

76. The clear liquid detergent according to claim 61, wherein said pH adjusting

20  agent comprises malic acid, citric acid or a mixture thereof.

77. The clear liquid detergent according to claim 61, wherein freezing/clouding

inhibitor comprises a fatty acid alkanolamide.
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78. The clear liquid detergent according to claim 61, wherein said fatty acid
alkanolamide is a condensation product of a fatty acid having from 8 to 18 carbon
atoms with an alkanolamine having from 8 to 18 carbon atoms.

79. The clear liquid detergent according to claim 63, which contains said
fluorosurfactant in an amount of 0.01 to 0.1% by weight.

80. The clear liquid detergent according to claim 63, wherein said fluorosurfactant
comprises a perfluoroalkyl-carboxylic acid.

81. The clear liquid detergent according to claim 61, wherein said liquid sodium
silicate is present in an amount of 1 to 6% by weight, said metal-chelating agent is
present in an amount of 0.5 to 2.5% by weight, said pH adjusting agent is present in an
amount of 0.05 to 4% by weight, said alkylbenzenesulfonic acid is present in an amount
of 5 to 12.5% by weight, said alkali metal hydroxide is present in an amount of 1 to 4%
by weight, said fluorosurfactant is present in an amount of 0 to 0.09% by weight, said
polyoxyethylene alkyl or aryl ether nonionic surfactant is present in an amount of 1 to
8.5% by weight, said alkylethersulfate salt anionic surfactant is present in an amount of
1 to 14% by weight, and said freezing/clouding inhibitor is present in an amount of 0.1
to 2.5% by weight.

82. A clear liquid detergent consisting of: an alkylbenzenesulfonate salt anionic
surfactant; liquid sodium silicate; a polyoxyethylene alkyl or aryl ether nonionic
surfactant; an alkylethersulfate salt anionic surfactant, a metal-chelating agent; a pH
adjusting agent, a freezing/clouding inhibitor; water; and optionally a fluorosurfactant;
said detergent being prepared b); adding, to (1) an aqueous solution of a mixed

surfactant containing polyoxyethylene alkyl or aryl ether nonionic surfactant, a

@
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freezing/clouding inhibitor, alkylethersulfate salt anionic surfactant, water, and
optionally a fluorosurfactant, (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 mixture, (3) an aqueous solution of alkylbenzenesulfonate salt anionic
5  surfactant prepared by adding, to alkylbenzenesulfonic acid, water and an alkali metal
hydroxide used as a neutralizing agent for said alkylbenzenesulfonic acid to provide
said alkylbenzenesulfonate salt anionic surfactant.
83. The clear liquid detergent according to claim 82, which contains said
alkylbenzenesulfonate salt anionic surfactant in an amount of 5 to 15.5% by weight,
10  said sodium silicate in an amount of 1 to 7.5% by weight, said fluorosurfactant in an
amount of 0 to 0.1% by weight, said polyoxyethylene alkyl or aryl ether nonionic
surfactant in an amount of 1 to 10% by weight, said alkylethersulfate salt anionic
surfactant in an amount of 1 to 15% by weight, said metal-chelating agent in an amount
of 0.5 to 3% by weight, said pH adjusting agent in an amount of 0.05 to 5% by weight,
15 said freezing/clouding agent in an amount of 0.1 to 3% by weight and the balance of
water.
84. The clear liquid detergent according to claim 83, wherein said
alkylbenzenesulfonic acid comprises linear dodecylbenzenesulfonic acid.
85. The clear liquid detergent according to claim 84, wherein said metal-chelating
20  agent comprises tetrasodium ethylenediaminetetraacetate.
86. The clear liquid detergent according to claim 85, wherein said pH adjusting

agent is comprises malic acid, citric acid or a mixture thereof.
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87. The clear liquid detergeﬂt according to claim 86, wherein said freezing/clouding
inhibitor comprises a fatty acid alkanolamide.

88. A clear liquid detergent consisting of:

5 to 15.5% by weight of an alkylbenzenesulfonate salt anionic surfactant comprising
sodium salt of linear dodecylbenzenesulfonate;

1 to 7% by weight of liquid sodium silicate;

1 to 10% by weight of a polyoxyethylene alkyl or aryl ether nonionic surfactant
comprising at least one member selected from the group consisting of a
polyoxyethylene alkyl ether represented by a formula:

RO(CH,CH0),H

where R represents an alkyl group having 8 to 18 carbon atoms, and n represents 7 to
10; and a polyoxyethylene alkylphenyl ether is represented by a formula:
R-CgHy-O(CH2CH»O)H

where R represents an alkyl group having 8 or 9 carbon atoms, and n represents 9 to 12,

1 to 15% by weight of an alkylethersulfate salt anionic surfactant comprising at least
one member selected from the group consisting of an alcholethoxysulfate represented
by a formula:

R-(OCH,CH)»),,0SO3M

where R represents a primary alkyl group having 12 carbon atoms, M represents an
alkali metal cation, and n represents 1 to 10; and an alcholethoxysulfate represented by
a formula:

R(R")-CH-(OCH,CH,),0803M

10%
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1 4Y10% "7 & ()- f,210% g9 MAY 2002



& ()- :10% "7 & ()- 110% "7 & ()- SF10% "7 & ()- @O0%~7

& ()-v559%36E666|[:vU410 $z 10% "7 & ()- " 10% "7 & ()- S 10% "7 & ()-
10% "7 & ()- y3"10% "7 & ()- 10%"7 & ()-667177788| [: vVUAL0 f@"10%47 oo
& ()- 010%A7 & ()- - 10%A7 & ()- + 10%A7 & ()- @s10% A7 & (39 MM ok 7
& () - $8* 8] 8888888vU410 10% "7 & ()- GLOZ& ()-10 A7 10 7 10 A7  810% "7

10

15

20

where R represents an alkyl group having 6 to 10 carbon atoms, R' represents an alkyl
group having 2 to 4 carbon atoms, M represents an alkali metal cation, and n represents
1to 10;

0.5 to 3% by weight of tetrasodium ethylenediaminetetraacetate;

0.05 to 5% by weight of malic acid and/or citric acid;

0.1 to 3% by weight of a fatty acid alkanolamide which is a condensation product of
a fatty acid having from 8 to 18 carbon atoms with an alkanolamine having from 8 to 18
carbon atoms; and

the balance of water.

89. The clear liquid detergent according to claim 88, which contains said
alkylbenzenesulfonate salt anionic surfactant in an amount of 5 to 8.5% by weight; said
liquid sodium silicate in an amount of 4 to 5.5% by weight; said polyoxyethylene alkyl
or aryl ether nonionic surfactant in an amount of 1 to 8.5% by weight; said
alkylethersulfate salt anionic surfactant in an amount of 1 to 14% by weight; said
tetrasodium ethylenediaminetetraacetate in an amount of 0.5 to 2.5% by weight; said
malic acid and/or citric acid in an amount of 0.05 to 4% by weight; and said fatty acid
alkanolamide in an amount of 0.1 to 2.5% by weight.

90. A clear liquid detergent consisting of:

5 to 15.5% by weight of an alkylbenzenesulfonate salt anionic surfactant comprising
sodium salt of linear dodecylbenzenesulfonate;

1 to 7% by weight of liquid sodium silicate;
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1 to 10% by weight of a polyoxyethylene alkyl or aryl ether nonionic surfactant
comprising at least one member selected from the group consisting of a
polyoxyethylene alkyl ether represented by a formula:

RO(CHCH70),H
5 where R represents an alkyl group having 8 to 18 carbon atoms, and n represents 7 to
10; and a polyoxyethylene alkylpheny! ether is represented by a formula:
R-CgHy4-O(CHyCH,0)H
where R represents an alkyl group having 8 or 9 carbon atoms, and n represents 9 to 12;
1 to 15% by weight of an alkylethersulfate salt anionic surfactant comprising at least

10 one member selected from the group consisting of an alcholethoxysulfate represented

by a formula:
R-(OCH7CH)»),0S03M
where R represents a primary alkyl group having 12 carbon atoms, M represents an
alkali metal cation, and n represents 1 to 10; and an alcholethoxysulfate represented by
15 aformula:
R(R')-CH-(OCHCH3),0S03M
where R represents an alkyl group having 6 to 10 carbon atoms, R' represents an alkyl
group having 2 to 4 carbon atoms, M represents an alkali metal cation, and n represents
1to 10;
20 0.01 to 0.1% by weight of a fluorosurfactant comprising a perfluoroalkylcarboxylic
acid;
0.5 to 3% by weight of tetrasodium ethylenediaminetetraacetate;

0.05 to 5% by weight of malic acid and/or citric acid;
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carbon atoms; and
the balance of water.
5 91. The clear liquid detergent according to claim 36, which exhibits a pH value of
greater than 7 but lower than 8 when diluted 1000-fold with water.
92. The clear liquid detergent according to claim 61, which exhibits a pH value of
greater than 7 but lower than 8 when diluted 1000-fold with water..
93. The clear liquid detergent according to claim 82, which exhibits a pH value of
10  greater than 7 but lower than 8 when diluted 1000-fold with water.
94. The clear liquid detergent according to claim 88, which exhibits a pH value of
greater than 7 but lower than 8 when diluted 1000-fold with water.
95. The clear liquid detergent according to claim 90, which exhibits a pH value of
greater than 7 but lower than 8 when diluted 1000-fold with water.
15 96. The composition according to claim 40, which is diluted with water at a ratio of
0.8 to 1.0 g of the composition per liter of water.
97. The composition according to claim 61, which is diluted with water at a ratio of
0.8 to 1.0 g of the composition per liter of water.
98. The composition accordiAng to claim 83, which is diluted with water at a ratio of
20 0.8 to 1.0 g of the composition per liter of water.
99. The composition according to claim 88, which is diluted with water at a ratio of

0.8 to 1.0 g of the composition per liter of water.
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0.8 to 1.0 g of the composition per liter of water.



