" e3egegZZ[ < _e6ReTe a 9TH MAY 2002 5 CLEAR LI QUI D DETERGENT CONTAI NI NG
SODI UM SI LI CATE *@G0002* Technical Field The present invention relates to a
_hovel detergent 10 which contains liquid sodiumsilicate, a r
specifically, to a clear liquid detergent containing quuid@&ggﬁﬂﬁ?ooz
silicate. Background Art Liquid detergents utilizing sodiumsilicate which
15 20 is liquid silicate salt have been expected to latently h
excel | ent detergency power than those of any other surfact antsi\“@ﬂm‘mmmu\“m\
|l ong tine ago, there have been enornous efforts and researches e 1o

devel op such a detergent in many industrial fields including deterd@ﬁpvand
chenical industries. However, unPiF fofa}, It ReFeIh&sNbeen no devel opnent al

techni que established in our country or other world industri al i
Conventionally, for liquid detergents, 25 almnosilicate salts”mmmmmmwﬁmmm"
zeolites (A-type, Y-type), cryStEAR iIWQBINiDRHEERGENT e salts, inorgani
silicate8, inorganic carbonat EONFATHNG i JROHAY S HekPATE i | i zed as #0002
detergency buil der, and there have been a great nunber of patent
applications filed. However, many of liquid cleansers, liquid detergents
and the like are 9TH MAY 2002 2 LNk esi; d for cleaning dishes,
kitchen and bathroom and |iquid soggghﬁg¥ﬁgcg gﬂﬁs not effectively

uti i zed. Liquid sodpn siddcal e RMDIAS AeThELO0LbI A0RBDES BelOrfent

noni oni ¢ surfactant, an ‘anionic surfactant, a neta at1ng agent, an

anti-freezing agent, M LUS bLLﬁic#Lgfc[ SsodPURtdd B &t [ Nenk i kereWhen it is

mxed with them the mxture exhibits an optical anisotropy due to their

reactiong becongredloudy dre ¢® £hanges 1 Nydli teaperad iE ec50p4iLigps caused
by heating or warmng, is gelled into a sherbet state due to an abr upt

change in pH, qngﬂgkeqdﬂﬁgﬁegalﬂdggwjcro-crystals. Therefore, the
detergent containing liquid sodiumsilicate has not been easy to devel op.

I n other words, there has been 15 naadiepfodrndjuisgk det ergent whi ch contains
l'iquid sodi um
Liquid detergents utilizing sodium silicate which
is liquid silicate salt have been expected to latently
15 have a far excellent detergency power than those of any
other surfactants, and since long time ago, there have
been enormous efforts and researches made to develop Q
such a detergent in many industrial fields including
detergent and chemical industries. However, until
20 today, there has been no developmental technique
established in our country or other world industrial
countries.
Conventionally, for liquid detergents,
alminosilicate salts such as zeolites (A-type, Y-type),
25 crystalline alminosilicate salts, inorganic silicates,
inorganic carbonates or the like have bggn utilized as
a detergency builder, and there have beén a great

number of patent applications filed. However, many of

liquid cleansers, liquid detergents and the like are



“silicate together with a surfactant, and yet does not generate
preci pitates, or does not becone cloudy due to the tenperature changes.

_Thus,\it is an object of the present invention to 20 provigg %m?'ﬁﬁb or
transparent |iquid detergent which contains liquid sodiun1SL§icate toget her
with a surfactant and whi ch does not generate precipitates, or does not
becone cloudy due to the tenperature changes, such detergent being unable
to be provided by the 25 conventional technique. Disclosure of Invention
The present inventors have conducted intensive 9TH MAY 2002 3 researches
for a long period of time in an attenpt to provide a clear |iquid detergent
cont ai ni ng sodmanndiyl destignetchtorc amilechmiotg lhivehdeerk corveamt aoaal |y

achi eved, and at |ast acconplished the present 5 invention. Thus, the
present i nvent bethgoow,denda ldlawad Isiagliivan deitleirqpsiet shidt cobhfed hiyely
water, liquid sodiumsilicate, an al kylethersulfate salt anionic
surfactant, andtdlpéegoxyethylene al kyl or aryl ether 10 nonionic
surfactant, and which does not generate precipitates or does not becone
cloudy due to a chahd@4yifl S&fieimtiirlecat® Gy istery ot xhag heVeraskest ed

in the past. The present anentg%F have found that sodium 15 silicate, a
predet er fi ned fA8nPoRPE OB aStEHRC t2 Yre f8t A HHES AHOMTE Y f st ant, and

ti |l f |y, fl factant., . f bly in th
o csonce of o REEAL-EREVACLAY AGENL! £ bbTichi g Wl o AU hg

agent, and a freezi,ng/clouding inhibjtgor, 20 a liquid detergent ich can
be di ssol ved i %P@ii\%g & \I/{}lotlﬁct):gﬁrea arﬁJdt l}aé ilnl%leb'i ti@nenr e%i:ﬁso%?“f%*ﬂf/lt

exhibits a required e Mo s [ X t V.. W t hout
Fegard ot empSlEiir & e b SRR o AT R P, DR Rr Yt L9
invention has ﬁg@r2§egggqgmhliga%mé§1d¥35€§qgﬂg_ég gﬂghgggsggt I nvention
there is provides a clear |iqui etergent conposition 9TH MAY 2002 4

contai nj§g | i quifpeediuPesicbinedts o N Rluedetherdd e saldaaiiapi Cis
surfactant, a pol yoxyethyl ene al kyl or aryl nonionic surfactant, a

met al - chel ati ngeageat inf@l iaC sh@irtetP@ttdtellard wPraf enmhipr Rhdmdé ci@aci d)
o pH, and precipitates ultramicro-crystals. Therefore,
the detergent containing liquid sodium silicate has not
been easy to develop. 1In other words, there has been
15 no clear liquid detergent which contains liquid sodium
silicate together with a surfactant, and yet does not
generate precipitates, or does not become cloudy due to
the temperature changes.
Thus, it is an object of the present invention to
20 provide a clear or transparent liquid detergent which
contains liquid sodium silicate together with a
surfactant and which does not generate precipitates, or
does not become cloudy due to the temperature changes,
such detergent being unable to be provid?d by the
25 conventional technique. |

Disclosure of Invention

The present inventors have conducted intensive



"5 citric acid, glycerin, fatty acid al kanol ani de and water, and optionally,
further containing a fluorosurfactant. Further, according to the present
invention, there is provided a clear liquid detergent conpogi Maomobo
conprising 10 to 35% by weight of (a) a sodiumsilicate soldtion containing
1 to 40 parts by weight of sodiumsilicate, 30 to 85 parts by wei ght of
water, 5 to 15 parts by weight of a netal-ghelating agent, 0.1 to 3.0 parts
by weight of malic acid (particularly 15 preferably DL-malic acid) or
citric acid and 0.15 to 15 parts by weight of glycerin; 89.5 to 59% by

wei ght of either (b) a surfactant solution containing 5 to 50 parts by

wei ght of an alrepleatiedesulfioat @ daing dsiwimd ofurtfiag aint ,as atttIPhates by
wei ght of a 20 pol yoxyethylene alkyl or aryl nonionic surfactant and 20 to
65 parts by wePgRvief watdearord i@eidy dapergerdnic glaitiiors cordBiing 5 to
50 parts by weight of an alkylethersulfate salt anionic surfactant, 5 to 30
parts by wei ghfléfCatSol FhafeCHlend ol INAYoPefTy |CyY eni UM kLl ¥ ur f act ant |
0.01 to 0.1 part _hy weight of a _fluorosurfactant and 20 to 65 parts by

wei ght of wat ePChdRyed./53ang 69 By skeidGirem. ieded iy RESSP™H kanol ani de.

a 9TH 2002 .5 Th%,cl ear liquid detergent conposition of the present
invention is saft&B"¢or washi ng cl othes, and cl eani ng niche, toilet,

bat hr oom i ncl udi ng Q{,hbast htthueb, aerlqd itt Gan | eousedrfor e(:SI eéan(i: agi shes when
diluted. 5 Best Nbdé of CAMTYiPFG G PAY SHVEHT iR T Hresent=T nvent i on

wi Il now be de i.bed i d i Liqui.d _sodiu i) cat ichis
cont ai ned char ggég?iasﬁeggﬁyyeﬁtn%ﬁﬁghcIclglggléllgldslsli gnde%a:drégfe’nfi%u%onposi tion)

of the present sbAMenl isanidabRar b ASXCR M dsher deN0y AONEI;d O the

detergent, together with a predeterm surfactant, e

expl ai ned | at egyraRd tlastan a%%iS%nEJo@lyogc%@%Wﬁ@nef %rl}@ﬁe Setargentc Hedr
function as such a detergent. The clear 15711 quid detergent "of the present

inventi@p, by @eAtadnlicn@uldrdeitd ntodiahd HHictal®e LXHDIdehestphe an excel | ent
and hi gh detergency power that cannot be achi eved by a conventi onal
detergent. As sueh ibpliguitéssedi ddes Inotatbecdascdlkaediyakime,to a change
in temperatures. Such a detergent has never existed in
the past.
The present inventors have found that sodium
15 silicate, a predetermined nonionic surfactant, a
predetermined anionic surfactant, and optionally or
preferably, a fluorosurfactant, form, preferably in the
presence of a metal-chelating agent, a buffering agent,
a pH adjusting agent, and a freezing/clouding inhibitor,
20 a liquid detergent which can be dissolved into water
without a mutual inhibition reaction, fully exhibits a
required detergency power, and maintains transparency
without regard to temperature conditions. Based on
these findings, the present invention ha§ been
25 accomplished. |

In one aspect of the present invention, there is

provides a clear liquid detergent composition



*20 use may be made of sodiumsilicate No. 1 as specified by JI'S (specific
gravity: 59.2 or higher (Be value at 15C); silicon dioxide (Si02): 35to
38% by wei ght; sodium oxide (Na20): 17 to 19% by wei ght, i9THMAFe20020. 03 by
wei ght or | ess, and water-insol uble conponent: 25 0.2% by wei ght or |ess),
sodiumsilicate No. 2 as specified by JIS (specific gravity: 54 or higher
(Be at 15C); silicon dioxide (Si02): 34 tot 36% by wei ght; w 9TH MAY 2002
6 sodi um oxi de (Na20): 14 to 15% by weight, iron (Fe): 0.03 by weight or
| ess, and wat er-insol uble conponent: 0.2%or |ess by weight), and sodi um
silicate No. 3 as specified by JIS (specific gravity: 40 or higher (Be at 5
150); silicon @Pokpdeingi dbpyuidgsedignushy igaiteht ansagdkymedhieds ylat® : 9
to 10% by weight, iron (Fe): 0.02 by weight, and water-insaoluble conponent:
0.2% by wei ghtS&kt| @839nifnsyEhaFarNtsod BMYPKYEANY 1688d alkYilh@Tpr esent
i nvention can be {e resented al so b% 10 fornulg: NaﬁOnSiOZ, and in the case
where n = abou®TPt{BORIONEC; SUFERGFANT Apar PefRdAF IR 2FR 89 AFFEC s or
commercially avajlabl e.products epar.e roduct._obt gi,ned hy, m xi ng
codium oxi do deLLerrEsl GPesHaeeeRLST B BRB LY b Ra Eha RSt 15 2 to
4 nol es of the t ca d. | i qui, i_um,sil.icate, ., JI'S sodi um
siIicatéQNb. 2c%§6£§0%?%%1S$}§§E?Z§Rbfé§t rggﬁge%ggggpé%méﬁ Fﬁdparticular

the silicate Npatgﬁig?ﬂgrspeisasng;gfuI@ﬁe§UEBﬂ%5§9&§@§%¢d in the clear

i quid detergent he™ presen vention are an alKylethersulfate salt
ani oni ¢ surfacipbroduPPLYPXNEt hyl ene al kyl or aryl nonionic surfactant.
Optionally, a fluorosurfactant can be further contained in the detergent of

the present inventipprtASrthaseosHihackanthe pREFRNG allvwerdd Avail abl e
products can be used. Preferable exanples of the al kylethersul fate salt

ani oni ¢ surfactpateaie provRA¥dos seeandanyuhigheterg@hd MBMpdRA2 i6n
al cohol et hoxysul f ates and al kyl phenol sul fates. O these, primry and

secondayy al cobomgt hoxygulbates3zseaph ebightcbfhas)aa exeeahmernti 1detaaregency
and an excell ent foam ng property, and is less irritative to 5 skin, are
particul arly pseletabhecofraimiyghilgher 48l palttkeblfowpsghttaod caial il
represented by general formula: R (OCH2CH2) nOSO3M where R represents a
primary al kyl gibupatear8fctubaBbypatf@sabglReabkyl ogr vaperM Sepoesents a
ration, particularly an alkali netal such as sodium and n represents 1 to
15 parts by weight of a metal-chelating agent, 0.1 to
3.0 parts by weight of malic acid (particularly
15 preferably DL-malic acid) or citric acid and 0.15 to
15 parts by weight of glycerin; 89.5 to 59% by weight
of either (b) a surfactant solution containing 5 to
50 parts by weight of an alkylethersulfate salt
anionic surfactant, 5 to 30 parts by weight of a
20 polyoxyethylene alkyl or aryl nonionic surfactant and
20 to 65 parts by weight of water, or (c¢) a surfactant
solution containing 5 to 50 parts by weight of an
alkylethersulfate salt anionic surfactant, 5 to
30 parts by weight of a polyoxyethylene alkyl or aryl
25 nonionic surfactant, 0.01 to 0.1 part by weight of a

fluorosurfactant and 20 to 65 parts by weight of water;

and 0.5 to 6% by weight of (d) fatty acid alkanolamide.



*10. Secondary hi gher al cohol et hoxysul fate can be represented by general
formula: R(R)-CH (OCH2CH2) nOSO3M 15 where R represents an al kyl group,
particularly, a C6-Cl0 al kyl group, R represents an al kybTgmaup2002
particularly, a C2-C4 al kyl group, Mrepresents a ration, particularly an
al kali metal such as sodium and n represents 1 to 10. 20 Preferable
exanpl es of the pol yoxyethyl ene al kyl or &yl ether nonionic surfactant are
pol yoxyet hyl ene al kyl ethers (primary or secondary) and pol yoxyet hyl ene
al kyl phenyl ethers. Pol yoxyet hyl ene al kyl ether can be represented by 25
general formula: RQ(CH2CH20) nH where R represents an al kyl group,
preferably a Cg-d gTheoFleRryl2go2dg dgitigpgegyto @emasnsritian 41 ythey Cc12 al kyl
group, and n represents 7 to 10. Pol yoxyethyl ene al kyl phenyl ether can be
represent ed byPEemerhl 1rgeRHLAN RS CBHATOPER EAZOYRA S Nh& 1O R eSepraddknt s an
al kyl group, prefera al k rou represents 9 to 12.

ably a to ( I , .and n .
The fIuorosurf%%?%ﬂ%?g&ﬁFEﬁgistBEEFGma¥P§ G éf%#hﬁﬁﬂ? i AP G B4R cl ear

l'iquid detergent ,of  the present ,invention, .is a.surfactant ving a 10

per f | uor ocar boP*@hiF nS2BnBc eRAFH; 8ra°&8F918§c§HP §%F?hégﬁégfi ity at

| ow concentrations. As _the f]uprosurfactan n i onj e, _hnonionic type
3%, ¥ B i Al Aot ety

or anphofytic type can refer npl es™ o uorosurfact ant

are perfluoroal kyl c o] i Ci; G - .G13), fl sul fonic
acid diethanolanide?hge§¥kﬁgpgaﬁgy%§5é§a-“Eg%bI%ﬁf?%%éggkgﬁﬁ%ﬁ?gégferably,
an alkali netal, sal fosy¢h as Li salt, Ksalt, Na salt or the like),

N- pr opyl - N- (2hydr oxyet hyl ) per f| uor ooct anesul f onam de, perfluoroal kyl 20 (C6

- C10) sul fonam dopgopukilir seREAW arunenidem salilon R fddmrpaldy! (C6 -
Cl p)-Nethyl sul fonylgl'ycine salt (K salt or the like), nonoperfl uoroal kyl

(C6 - Cl0) ethyhphaspheikeiasidyeshetheandclhe 1liighad detdiRfmt
per fl uoroal kyl carbonate C7 - Clg) is particularly 25 preferable. In order

to prepege a cl|eanpbsauidniebér ghst pebsthe pheserti on)vdmigaarts idn i s
preferable to prepare in 9TH MAY 2002
excellent detergency power to the detergent, together
with a predetermined surfactant, which will be
explained later, and is an essential component for the
detergent to function as such a detergent. The clear

15 liquid detergent of the present invention, by
containing liquid sodium silicate, exhibits such an
excellent and high detergency power that cannot be
achieved by a conventional detergent.

As such liquid sodium silicate described above,

20 use may be made of sodium silicate No. 1 as specified
by JIS (specific gravity: 59.2 or higher (Be value at
15°C); silicon dioxide (SiOjp): 35 to 38% by weight;
sodium oxide (Naj0): 17 to 19% by weight, iron.(Fe):
0.03% by weight or less, and water—insolgble component :

25 0.2% by weight or less), sodium silicate‘No. 2 as
specified by JIS (specific gravity: 54 or higher (Be at

15°C); silicon dioxide (Si0Oj): 34 to 36% by weight;



"9 advance: (a) a mxture containing liquid sodiumsilicate, water, a

net al -chel ati ng agent, malic acid or citric acid and glycerin; and (b) a

m xed surfactant solution containing an al kyl ethersul fate salrff My 209€ 5
surfactant, a pol yoxyethylene al kyl or aryl nonionic surfactant, and water,
or (c) a mxed surfactant solution containing an al kyl ethersul fate salt

ani oni ¢ surfactant, a pol yoxyethyl ene alkyd or aryl nonionic surfactant, a
fluorosurfactant and water. Then, to 10 the m xed surfactant solution (b)
or (c), the sodiumsilicate solution (a) is added gradually and m xed so as
to suppress foamng, and to the obtained clear m xture, fatty acid

al kanol am de asodifimeexzidg/ ¢(Nep@ijnglagént 15$ bgdew igmd mrsd (% )Ror t he
preparation of the sodiumsilicate solution (a), it is nost preferable that
wat er, a met al Ochébabingeagbht orahesaal radawiades- igisorlivd lacicprnrentnted and
di ssol ved together, and to the resultant solution, liquid sodiumsilicate
be added gradu@t?y @rdleesnPXeyeigbll) eweddby odidmyddilticéit SNyl vieerS n. The
net al - chel ati ng agent chelates the sodiumsilicate so as to capture it,
thus stabilizipBertiipfeP¥rdbfe (RGPS GravidYiiedd oahdighety &feft are
ethylenggianin %gtraaqetic netalnﬁnflatjng agent

5 .
et hyl enedi ani nk? &riadddtisod EBrHd t@%%b‘di%ﬁn"e‘?ﬁ{i&%ﬁéﬂ?‘g%%}& étraacetate
| t d di sodi t hyl di am net t lt, with tet di 9TH
NAY 2002 10 ot FOTEREAP AR Ret BePaRGePart SRit DHerRg TRart PEGrariy o of er abl e.

Mali ¢ aci d(pagtheyl gr! v prefer ably,.Phealig Aghd ARG C @G gerve

to capture and S a i'ng agent,” especial I'y "an

et hyl enedi am acet i tal +¢h i a . l:i7G id ifric
y ngL e ﬁg‘ %f_:" %gisu Lal 1 géﬁ%ka%, a8t VRl h G Al é;%%& Bilﬁ

acid serve also a ting agent. ycerin serves as fering

agent, and bOtEhéOpPéSHﬁ@|iB¥8ﬁt§BH éXHtB%tE%pEEB%nQ%@ Rasésed: The
freezing/clouding inhibitor inhibits the freezing of the clear liquid

det ergepy of therRhE8eNkal OVEEi®), aih t On SURRT €8St hRe g OHdENGLbET gOf ,
and a fatty acid al kanol arm de, which is a nonionic nitrogen 15 contai ning

surfactant, istereferably M§?did|.:at hyazei drahkanel amisderosiua tgordensat i on
product of a fatty acid (preferably, Cg - C8 fatty acid) such as capric
acid, lauric acodnecocably avhilably pebducmgri at peepairéd phreaiuicet acid or
ol eic acid, and an al kanol am ne 20 (preferably, a Cg - Cd 8 al kanol am ne)
such as di et haolot aimaé, bpombdei hgnebdimmeogidesapdopaddkoanidiexide at
a ratio of 1 mole of the former to 2 to 4 moles of the
15 latter can be used. As liquid sodium silicate, JIS
sodium silicate No. 2 and sodium silicate No. 3 are
preferable, and in particular the silicate No. 2 is
more preferable.
The surfactants used in the clear liquid detergent
20 of the present invention are an alkylethersulfate salt
anionic surfactant, a polyoxyethylene alkyl or aryl
nonionic surfactant. Optionally, a fluorosurfactant
can be further contained in the detergent of the
present invention. As these surfactants{ commercially
25 available products can be used. |

Preferable examples of the alkylethersulfate salt

anionic surfactant are primary or secondary higher



"Such fatty acid al kanol ani des are commercially available. The water used in
the present invention may be any 25 one of distilled water, purified water,

.ion exchanged soft water, regular tap water, ground water gffyviPeohbke.

9TH MAY 2002 11 In the sodiumsilicate solution (a), it is preferable that
wat er be blended in an anount of 30 to 85 parts by weight. Wen the anount
of water i.s less than 30 parts by weight, there is a tendency that the 5 pH
val ue decreases markedly, which is not preferable, whereas when it exceeds
85 parts by weight, there is a tendency that the pH val ue increases, which
is not preferable. Mire preferably, water should be blended in an anount of
30 to 65 partsabygohweilglithoxVise lfetals Bodc kdlktliphgeraglentl shimd d B&f bl ended
preferably in an anount of 5 to 15 parts by wei ght. Wen the anount of the
met al - chel at i n§hagent pird magys anidaset®ngamys ady oksi lgitthoxtmrlfdates, t endency
that the pH val ue_increases, which is not preferable, whereas when it
exceeds 15 15 BafhsOBywidicghhast ar €xce 1d engndiet@raangy tand pH val ue
decreases, which is_not preferable. Mre preferably, the netal -chel ating
agent shoul d bEXEFPEAGEE R2BANINBIRPESTYs BRdd SHdass by Wi ghtve M i ¢ aci d
or citrig acid ihould be blﬁgde prefera Ey ig an amount 20 of 0.1 to 3.0
parts by>wei ghf X MeATEhE3EIGRE 35t YmRSESF@ dSr citric acid is | ess than

0.1 t b i ght, .th i ility f th tal -chel.ati t
oannor be wxh brt e Prmar T haet Al A iR L B 0 ah the
pH val ue decre?g§§egé§%gai%glﬁgn%§awhk%gg S not preferable. Mre

I

preferably, ma acrdor cC rc-acid snourd ‘be blended in an amount of 0.1

to 2.0 parts by weight. Sodlun13|Iégg%ﬁgﬁgggtg?gﬁ%glended 9TH MAY 2002 12

preferably in an anobunt of 1 to 40 p When t he anpunt of

sodi um silicat ghbsel RS$ebhaBehrRakt plﬂm\é{%iyg%tl,kytlh§ﬁJpe,ctpaftﬁgﬂliélm ,
silicate cannot be fully exhibited, "and the deterdency effect is redﬁced, 5

whi ch igonot pretgrabh& 1%%%?8; yher pirle sexgeeds AQ RAT ! a4t el ity al kal i
becones excessi ve, MhICK iS not preferable. More preferably, sodium

silicate shoul dnbailkhendadtian dncamagnisoefiuk,! @ndb rpad-dyend ghtto

A ycerin should be blended preferably in an 10 amount of 0.5 to 15 parts by
wei ght. Wen the.anmgesbndirgl Ydgher iadclo®® ety B, fatdee datf fiex i ng ability
i s decreased, which is not preferable, whereas when it exceeds 15 parts by
wei ght, the vi sepsesgnitrdr bgsgsnewhilcforsuiat: preferable. Mre preferably,
glycerin 15 should be blended in an amount of 1 to 12 parts by weight. In
the m xed surfactant sol ution RYR’OrCHe) OCHRE&HpOInPS3dt hyl ene al kyl or aryl

noni oni ¢ surfactant should preferably be blended in an anmount of 5 to
15 where R represents an alkyl group, particularly, a

Cg-Ci10 alkyl group, R’ represents an alkyl group,
particularly, a Cp-C4q alkyl group, M represents a
cation, particularly an alkali metal such as sodium,
and n represents 1 to 10.

20 Preferable examples of the polyoxyethylene alkyl
or aryl ether nonionic surfactant are polyoxyethylene
alkyl ethers (primary or secondary) and polyoxyethylene
alkylphenyl ethers.

Polyoxyethylene alkyl ether can be ;epresented by

25 general formula: |

RO(CH,CH,0) pH

where R represents an alkyl group, preferably a Cg-Cjg



“20 30 parts by weight. Wen the anmount of the nonionic surfactant is |ess
than 5 parts by weight, the detergency effect decreases, which is not

_preferable, whereas when it exceeds 30 parts by weight, thergdeiermgency
effect reaches an equilibriumstate or 25 excessive foam ng-i s generat ed,
which is not preferable. It is nore preferable that the pol yoxyethyl ene
al kyl or aryl nonionic surfactant be blendged in an anount of 5 9TH MAY
2002 13 to 25 parts by weight. The al kyl ethersulfate salt anionic
surfactant should be bl ended preferably in an anount of 5 to 50 parts by
wei ght. When the anmount of the anionic surfactant is less than 5 parts by
wei ght, 5 the dékglgemoypef pactt idedredses,a hichrllyy harquef exmbl e, wher eas
when it exceeds 50 parts by weight, the cleaning detergency effect reaches
an equili bri uncspaesentsedcéssilPe f Fativieyyies pdreeratalky Wwhetyl setloer
preferable. It is nore preferable that the 10 al kyl ethersul fate salt
ani oni ¢ surf accant bee reperseatiod &y genenaloffamwplal parts by weight. In
t he agqueous solution (c) of the m xed surfactant, the fluorosurfactant
shoul d be bl ended preferably in af@sbun?(©H26HoP)0B 0.1 part by weight. 15
| f the appunt of the fluorosurfactant is |less than 0.01 part by weight, the
det er geney ef f BBETPs Ry EEREEF M AR iAd kYot FhetRer é:fﬂeef.er(%b]tihea dther© hand,

if it exceeds Q.1 rt by weight, excessive foam accurs, which is not
pref erabl e. ﬁsaﬁgyé 8¥8P€ﬂaﬁpg'Phiﬁpﬂfﬁﬂﬂ§%{gngxﬁ%factant be bl ended
in an anount of abo 0.Ql to _ahaqut 0. Q8 ris by weight. The clear |iquid
detergent of the prg%ﬁhF%W%ﬁﬁ%ﬁé§$Q§ﬁﬁﬁﬁJ§hﬁ€%ré&j?éﬁééﬁﬁ%gyt%% above

sodi um oi | | cat 6-80LbaY. (keko st xad-Alnlagantaaaluidan 25 (D) or

(c), and mxin al kanol am de to t hus obtal ne ear m xture.

Here, it is ”D%he%%%%' e nb@nkliepd tRe sediumSiddcals spiuion (a) in an
anount of 9TH MAY 2002 14 10 to 35% by wei ght, the m xed surfactant

sol utiong(b) OphelehubhcRA rBERURNaAM ,8%ndl kmPeY e}l o ash fatt y acid

al kanol am de in an amount of 0.5 to 6% by wei ght. Wen t'he anmobunt of fatty

acid al kanol ansderiagel asEitiagy at0.19% yneRimtitat ihef f eed drasul ts, whereas
when it exceeds 6% by wei ght, the viscosity increases abruptly, which is

not preferabl eflhbrosuriae tpnef,eablag itdhdlc fatdey, atirth ol kangjparigie be

bl ended in an amount of 1 to 4% by weight. 10 It is nost preferable that
the cl ear |iquedptetfigtdentype the preeserid. N\ ficormidentextanp iapiaf sodi um
silicate in an anmount of 4.5 to 13.2% by weight. The sodi um

si | i cat e- cont athend lobgasulifggitant are perfluoroalkylcarboxylic acid

15 (C7 - Ci13), perfluorooctanesulfonic acid diethanolamide,
perfluoroalkyl (C4 - Cjp) sulfonate salt (preferably,
an alkali metal salt such as Li salt, K salt, Na salt
or the like), N-propyl-N-(2-
hydroxyethyl)perfluorooctanesulfonamide, perfluoroalkyl

20 (Ce - Cyg0) sulfonamidopropyltrimethylammonium salt,
perfluoroalkyl (Cg - Cjig)-N-ethylsulfonylglycine salt
(K salt or the like), monoperfluoroalkyl (Cg - Cjq)
ethylphosphoric acid ester, and the like. Of these,
perfluoroalkylcarbonate (Cy - Cj3) is pa;ticularly

25 preferable. |

In order to prepare a clear liquid detergent of

the present invention, it is preferable to prepare in



"detergent, thus obtained, maintains its transparency of 15 a so-called
crystal-clear type, that it does not generate a deposit or precipitate
. (precipitates such as silica deposited fromsodiumsilic di um
sulfate by the reaction between the surfactant and the al Lpépun er the
usual use conditions and does not 20 create cloudi ness even the tenperature
varies. Further, in terns of detergency powger, it is far superior to the
conventional detergent. As described, the clear liquid detergent
conposition of the present invention exhibits an excellent detergency power
in washing of clothes, 25 and cleaning of a washing niche, toilet, bathroom
i ncl udi ng a bathvamnbe :Fyat)her miwteinradidanttedimiridy hixteid <dekidet er gent
exhi bits an excellent power for cleaning 9TH MAY 2002 15 di shes. For
exanpl e, in theiddsetehewatehro @ ewtdli-qlialasing gegrntof nabi@rasedtor
invention is used for washing clothes, it is preferable that the detergent
of the present Ciitwdnt aendpandi sdoloped rat and afh o @fmike tsfactoyniper 1L
(liter) of water. The present invention will now be described with

reference to ERAMPLESN ERAWPLlemgPraépa?rldtxlcﬁtttﬁr%wefaswriﬁﬁ%.qtk%%c

solution_(a)> 10 52.4 parts by weight of tap water rts wej ght of
tetrasod?untetﬁVFéﬂE&PQﬁvnét@P&%%ﬁﬁ%%ﬂ¥%ﬁﬂ% %%ﬁYk)Q¥ré% 5 %@Xy%ﬁﬂ%t of

DL-malic acid wer nlxed to ether to nakecg solutio , n 33_$arts by
wei ght of sodi GHFIAFiteRte RYD YaFeTep&di i%d Dby iy Cafoetfé |y 15 added

h whi | S I b h f '
added whil'e ot PP e RS T aryﬁ ﬁ%%@-%rég Ry AT s,
an aqueous sol uti.en (: (r)rf (3;%@1% e%eb\?\@asl\,@{lgﬁﬂ afc&.y Pr ecf)yoxye n of the

m xed surfactant so u hylene

al kyl et her nogj,oRi, Et%?‘trtf agt %ﬁho(r%%ﬁgfzgta%{)@ AMa M%&%tw glt]rtler& Rag Co

Ltd.: primary higher alcdhol “ét hoxXy 28 parts t of an

al kyI et hgr sul f%@ ﬁ@&%da@,h%@'a‘ét%%&f %%tl%fttlo(nsﬁ"ﬂ\y" N CE%% Ofe M yasdiuPi 1 &,
Fat Co., Ltd. 5 primary higher al cohol thoxysulfate) and 56 parts by

wei ght of tap @@QQEaW%rgoﬁﬂEhbnnlé itsogRIdRRy gratth 41N #hdrin@eekswd act ant
solution (b) was prepared. 9TH Y 2002 16 g%reparatron of Detergent>

as to suppress foaming, and to the obtained clear
mixture, fatty acid alkanolamide as a freezing/clouding
agent is added and mixed.

15 For the preparation of the sodium silicate
solution (a), it is most preferable that water, a
metal-chelating agent, and malic acid or citric acid be
mixed and dissolved together, and to the resultant
solution, liquid sodium silicate be added gradually and

20 mixed, followed by the addition of glycerin.

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

25 as ethylenediaminetetraacetate (EDTA), tetrasodium
ethylenediaminetetraacetate salt and disodium

ethylenediaminetetraacetate salt, with tetrasodium



"To the mi xed surfactant solution (b), the above described sodiumsilicate
aqueous solution was added while gently stirring the solution (b) so as to

. 5 suppress foaming in the stirring tub. To thus obtained ngpg MK€.20battYy

aci d al kanol am de (STARFOAMF of Lion 0il & Fat Co., Ltd.: condensation
product of coconut fatty acid and di et hanol am ne) was added and m xed.
Thus, a total of five types of detergents yDetergents A 10 to F) were

obt ai ned. The bl endi ng anounts (~ by weight) of the sodiumsilicate aqueous
solution (a), the m xed surfactant solution (b) and fatty acid al kanol am de
are indicated in Table 1. EXAMPLE 2 15 <Preparation of the sodiumsilicate
sol ution (a)> &2hgleameds ami ngdiedhta agfe ttadye et lar \besi parpar bicweaghy of
tetra-Na et hyl enedi am netetraacetate and 0.6 parts by weight of citric acid
were m xed toglrréeradleake a sol ution, then 33 parts by weight of sodium
20 silicate No. 3 as specified by JIS was gradually added thereto while
stirring. Subsequentalicg asHrd o BRF WS WAL IOf RFSEFI L YimsPad@ediahi | e
stirring, and then the m xture was sufficiently stirred. Thus, K an aqueous
sol ution (a) o1ac§§di GRS CtEdACe A FedE ¢@ PP At tP b1 TRe ni xed
surfactapt sol gﬁ\l on (c)> %7.9 parts by weight of ]%é;sulfate ester type

al kyl et harsul f &8 LS LaTPSHd 1% A t £HANE @5 9TH MAY 2002 17
of Myoshi 0il Fat o ktd.) which . i.s an ani oni urfactant, 16 parts by
wei ght of & polSBYgErRoT e HIRyT AT B & AShA A A ST PERESCRT 209
of Myoshi 0i1l Fat 4 d.): L r [ of 5 fluorosurfactant
(SURFLON S-111™ \%é?era%& G‘btde)clétfrqﬁsé‘%aidtes?s{%’\gemﬂf}’%taas. ks p%fﬁfi*’%%‘%%%&‘

al kyl carboxyl i g agikd), and 56 parts by weight of tap water were fully m xed
t oget her, and tﬁus a m xed surfactant solution (c) was prepared. 10
<Preparation of Detengenh3nledhednaed it fiactant; 5ol adéen, (Shd HHEnrsodi um
silicate solution was added while gently stirring the solution (c) so as to
suppr essof oan RathRatihe yplbl Bhidngvinthe tie e Rimigediddn form m xture,
fatty acid 15 al kanol ami de (STARFOAMF of Lion 0Oil & Fat Co., Ltd.), was
added and mi xed. Thuhe & deizilngfc fouidliddy pathifi wet eigeits st € Dekergents F to
) were obtained. The bl ending anobunts (~ by weight) of the sodiumsilicate
aqueous sol uti dmegalingt bé mheed lewrf ddiqaritd skeltddgemt Bf 2 hanrdsdnty aci d
al kanol am de are indicated in Table 2.

invention and to suppress the clouding thereof, and a

fatty acid alkanolamide, which is a nonionic nitrogen-
15 containing surfactant, is preferably used. Fatty acid
alkanolamide is a condensation product of a fatty acid
(preferably, Cg -~ Cj1g fatty acid) such as capric acid,
lauric acid, coconut oil fatty acid, myristic acid,
stearic acid or oleic acid, and an alkanolamine
20 (preferably, a Cg - Cjg alkanolamine) such as
diethanolamine, monoethanolamine or isopropanol amine.
Such fatty acid alkanolamides are commercially
available.
The water used in the present invenFion may be any
25 one of distilled water, purified water, ion exchanged
soft water, regular tap water, ground water and the

like.



It should be noted that Tables 1 and 2 indicate the anount of each
conponent to the entirety (in ~ by weight) of the detergents Ato I,
.together with the pH value and the pH val ue neasured in a%%@\ﬂgng 2With JI'S
25 K3362-6.3 (that is, pH value obtained when diluted wt r @%/
1000-fold: in Tables 1 and 2, it is indicated as a 1000-fold diluted pH

val ue). The pH neasurenent 9TH MAY 2002 148 was carried out by using

HW 202, a gl ass electrode pH neter of TOA DENPA Ltd. at a tenperature of
15C. Tabl e 1 Detergent (% by wei ght) Conponents A B C D ESodium silicate
aqueous sol ution20. 02S. 030. 035. 040. OM xed surfact ant

sol ution78.073. 068. Q63 EheOsaidiyina e il iad dan of dlnd telien 0Pa P2. 2. 02. 0Ter t asodi um
et hyl endi am netetraacetate salt 1.2 1.5 1.8 2.1 2.4DL-nmalic

aci do. 1 20. 150. pgefatrabd€ thiat seiteér- be Prlepaled dnSedi umesindt caf e3MNoto

26. 68. 259. 91 1. 513. 2i nSodi um si | i cate No.

3----- det er genB8l pestsnby6xedhg2. 8¥haim tdet iamstwRo|ofoxwestdry | enelas kyl et her
surfactant 12. 4811. 6810. 8810. 089. 28Al kyl et her sul fate

surfact ant 21. 842en4499re41?. bxy1Feightuotdemes d¢t anttenderpyy tyhateithe

al kanol am de2. 02. 02.02. 02. OWater (tot aelq} 54.16S3. 9853. 8053. 6253. 44pH

val uell. §411. 6PH1VEF 1. Peereg?egonarded di/| whddhpH s/ giqte-preferable,

7.657.758.338.368.S0 Hx ~c NOON _ Table 2 Detergent (% by .
meight)Canoner§rPa@ when it exceeds 85 parts by weight, there is a

tendency that the pH value increases, which is not
preferable. More preferably, water should be blended
in an amount of 30 to 65 parts by weight. The metal-

10 chelating agent should be blended prefergbly in an
amount of 5 to 15 parts by weight. When the amount of
the metal-chelating agent is less than 15 parts by
welght, there is a tendency that the pH value increases,
which is not preferable, whereas when it exceeds

15 15 parts by weight, there is a tendency that the pH
value decreases, which is not preferable. More
preferably, the metal-chelating agent should be blended
in an amount of 5 to 12 parts by weight. Malic acid or
citric acid should be blended preferably in an amount

20 of 0.1 to 3.0 parts by weight. When the amount of
malic acid or citric acid is less than 0.1 part by
welght, the capturing ability for the metal-chelating
agent cannot be exhibited, whereas when it is ﬁore than
0.3 parts by weight, the pH value decreages excessively,

25 which is not preferable. More preferably, malic acid
or citric acid should be blended in an amount of 0.1 to

2.0 parts by weight. Sodium silicate should be blended



"H I Sodi um si | i cate aqueous sol utionl5.020. 025. 030. OM xed surf act ant

sol ution83.078.073. 068. OFatty aci d al kanol am de2. 02. 02. 02. OTer t asodi um
_ethylendiam netetraacetate salt 0.9 1.2 1.5 1.8DL-rmalic &FHMAY-2@2ric

aci d0. 090. 120. 150. 18Proporti onSodium silicate No. 2----inSodiumsilicate
No. 34.956. 68. 2S9. 9det ergent d ycerinl. 21. 62. 02. 4in entiretyPol yoxyet hyl ene
al kyl et her surfactant13.2812.4811. 6810. 88AlKkyl et her sulfate

surfactant 23. 1S721. 76220. 36718. 972FI uor osur f act ant 0. 0830. 0780. 0730. 068Fatty
aci d al kanol am de2. 02. 02. 02. OWater (total)54.3454.16S3. 9853. 80pH

val uell. S711. 6811. 7411. 811000-fol d diluted pH val ue7.367.757.888.42 N O H x
~c NO O N 9PHefrYaRdg2 in athangatndr gdntls 4o difarparss kiboveigkt e neasured
in terns of transparency, stability, cloudiness and viscosity in the

bel ow descri beWhganide, aamuats ofr SRS sSAQ0GAL] g 11253 ek)anfl ed@ht of t he
detergents was_ placed in a respective clear glass container having a

di aneter of 60PHNMWeARATtIt thEs SdfEICtattdd sed it iHet At reamitct iters in a
nor mal - si ze Japanese to English diction can be identified through the
liquid 10 det egﬁgﬁﬁ’, e g‘lgl"r eﬁiasiaé‘dofthtenzire%/tcﬂq%% g[]ﬁﬁ%rb%:r? 1tets can
be clearly read,D._,they can be read,, but wth so difficulty X they
cannot a% al | H@lFEadS<€P§uEFF$$§§EE§“266Eﬁﬁﬁﬁ WHith o ?*ﬁf%ﬁﬁergents was

placed in a regReglive glass cqatalinel W Ll ol onRel: hayl NG, d aeter of

60 mm and the cl i Ness created by silica precip ed fromthe sodi um

silicate in eaﬁgtdgggﬁ%ggﬁiephe &%ygégﬁﬁﬁxﬁggie%dﬁ@&ﬁm%fﬂfgggereaction of

the 20 surfactants, e cl oudi ne he optical ‘anisotropy caused

by @ change | NehREr BUBGRANBKE 6V alhlahRiby Qo e hasis @f the

fol |l owi ng stangar s. No cloudiness at all 25 D= Alitt cl ou X - d oudy
weight. Glycerin should be blended preferably in an

10 amount of 0.5 to 15 parts by weight. When the amount

of glycerin is less than 0.5, the buffering ability is
decreased, which is not preferable, whereas when it
exceeds 15 parts by weight, the viscosity increases,

which is not preferable. More preferably, glycerin

15 should be blended in an amount of 1 to 12 parts by
weight.
In the mixed surfactant solution (b) or (c), the

polyoxyethylene alkyl or aryl nonionic surfactant
should preferably be blended in an amount of 5 to

20 30 parts by weight. When the amount of the nonionic
surfactant is less than 5 parts by weight, the
detergency effect decreases, which is not preferable,
whereas when it exceeds 30 parts by weight, the
detergency effect reaches an equilibrium“state or

25 excessive foaming is generated, which is~not preferable.
It is more preferable that the polyoxyethylene alkyl or

aryl nonionic surfactant be blended in an amount of 5



"9TH MAY 2002 22 <Stability> 200 nlL-glass containers were filled with the
detergents, and they were air-tightly stoppered. After preserved for one

. honth at 35C, the stability was 5 evaluated on the basis afrgtie bodd ow ng
standards. O - Separation and precipitation of sodiumsilicate was not
observed D = Separation and precipitation of sodiumsilicate was observed
in small amount 10 X - Separation and precipitation of sodiumsilicate was
observed <Vi scosity> The detergents were neasured in terns of viscosity
using a Gtype viscosity neter of TOKYO KEIKI (Co., 15 Ltd . ) at 2 0OC.
The results for the above are indicated in Tables 3 and 4 bel ow Tabl e 3
Det er gent sEval uat i26n pamrs by BreGdht. The alkylethersulfate salt
ETr anspar ency DOOOOC oudi nessOO000St abi | it yOOOOOVi scosity
(cP) 23S. 5215. Q220.c0g0. QER a* areth | shah Retke gelrrdwd| prefonablignsnFasc H
| Transpar encyOO0CCI oudi nessOOOOSt abi |1t yOOOOVi scosi ty
(cP) 240. 0225. 020 e @0 N9 N paENy gedght. When the amount of

the anionic surfactant is less than 5 parts by weight,

5 the detergency effect decreases, which is not
preferable, whereas when it exceeds 50 parts by weight,
the cleaning detergency effect reaches an equilibrium
state or excessive foaming is generated, which is not
preferable. It is more preferable that the

10 alkylethersulfate salt anionic surfactant be blended in
an amount of 5 to 40 parts by weight.

In the aqueous solution (c¢) of the mixed
surfactant, the fluorosurfactant should be blended
preferably in an amount of 0.0l to 0.1 part by weight.

15 If the amount of the fluorosurfactant is less than
0.01 part by weight, the detergency effect is reduced,
which is not preferable. On the other hand, if it
exceeds 0.1 part by weight, excessive foaming occurs,
which is not preferable. It is more preferable that

20 the fluorosurfactant be blended in an amount of about
0.01 to about 0.08 parts by weight.

The clear liquid detergent of the present
invention can be obtained by adding the above sodium
silicate solution (a) to the mixed surfactant solution

25 (b) or (c), and mixing fatty acid alkanoiamide to thus
obtained clear mixture. Here, it is most preferable to

blend the sodium silicate solution (a) in an amount of



“9TH MAY 2002 24 Next, of the liquid detergents Ato | of the present
invention, the liquid detergents B, C, G and H were exanm ned to eval uate

. the detergency power. The eval uation of the detergency pewgrymwasodmde by
the 5 nethod of evaluating a synthetic detergent for clothes defined in JIS
K3362-1990, 7.1. a) Preparation of Dirty collar cloth An Indian cotton
white cloth was cut into a size of 11 x 13 cm and two cut cloth pieces
were sewed 10 together to nmatch the short and | ong sides in the sane
texture pattern direction with a seam all owance of 1 cm Thus, a collar
cloth (11 x 24 cm) was made. A many nunber of such cloth pieces were

prepared. The qal kar 360y pieacat Waite stiidchashoiocdne 461 golbar ppbpf work
clothes, and the work clothes were worn by workers, who work under ordinary

wor ki ng condi t ioang cf)orin? aro ahddaps o fi as. priepaBI N ivd yglow) | aid cfettpes. O
the dirty collar clothes, those which becane dirty uniformy to the left
and right of tlaeiskeahkannd a2(deerien sel enteacht anfd @ Meytoved e sy wieleght nt o
three levels, that is, very dirty, fairly dirty and little dirty, in
accordance w t Whehe tdegreeuaft tdfe fdittty reesis] @lkEnalianiydeold atesd otlhas wer e
prepared for each level, and therefore a total of 15 clothes were prepared.
Then, 255t he t Rr-&&dbyewerighthe noe@fifny talnasnditce poradens ofherackt dirty
collar cloth was renoved, to separate it into two, which were to be used
for test. Befof&celRast Briedy oi®lghdTH Ry VAGED AT} HGREF TRE Al ovahke.
portion is renmoved fromeach dirty collar cloth, synbols which indicate
that dirty col FRLcH dth&etapeedrrabdfmetlt dll NS Rue@lbpIeafho. 1 and

No. 1') were rked on both corners of the cloth 5 with an oil rki ng pen.
In the manner n%@&?lyi B@d%?qm ang de, he EhsitdTh@wiuns ‘Tngslc Woth

pi eces were pr ﬁ[%ali)%dw&)gh@r.epar ation of Detergency Power Determning

10 It is most preferable that the clear liquid
detergent of the present invention contain liquid
sodium silicate in an amount of 4.5 to 13.2% by weight.

The sodium silicate-containing clear liquid
detergent, thus obtained, maintains its transparency of

15 a so-called crystal-clear type, that it does not
generate a deposit or precipitate (precipitates such as
silica deposited from sodium silicate, and sodium
sulfate by the reaction between the surfactant and the
alkali) under the usual use conditions and does not

20 create cloudiness even the temperature varies. Further,
in terms of detergency power, it is far superior to the
conventional detergent. As described, the clear liquid
detergent composition of the present invention exhibits
an excellent detergency power in washing,of clothes,

25 and cleaning of a washing niche, toilet, bathroom
including a bath tub. Further, when diluted with water,

the detergent exhibits an excellent power for cleaning



“Test Solution 10 1. Reference Detergent for Determ ning O eaning Power
Sodi um | i near dodecyl benzenesul fonate, sodiumtripol yphosphate, sodium

. Silicate, sodium carbonate, sodi um carboxymethyl cel | ul osgTaNySesi2um
sul fate, each 15 of which cvere prescribed, were mxed at a-weight ratio of
15 . 17 . 10 . 3 . 1 . 5B, and dried at about 105C, then nmade into powder.
1. 33g of the powder, in terns of the anmount; of anhydride, was wei ghed out
and dissolved into 1000 nL of the prescribed use water 20 (obtained by
di ssolving |33 ng of potassiumchloride dihydrate to water to nake a total
anount of 1000 nmL). There were prepared four of such a reference detergent
solution. 2. Eddbhek.theoki guatpdet engenthe BasE wheared thheofc BEaEXAMPLES 1
to 4 was dissolved into 1000 nL of prescribed use water at 1 g/L. 9TH MAY
2002 26 c) Opeiraguod (&rekgeatlbfoftheapiresfenthd mefrariancel detsrdyefvr
solutions for determ ning the detergency power and the cl eani ng aqueous
sol uti ons of EXANRLES ¢lpthés(atit3d'sCpre3egadlsetthaft dilg [datmtgant|of h (15
pi eces) prepared as test cloth was put. Meanwhile, one set of dirty collar
cloth (15 pi eceBy phpeRNFmkavpaitionwbeh dillss cdiyede atives faftid mb 048 dfo each
of the reference detergent solutions. The dirty collar cloth was washed in
each 10 %et er génPIsBrit Lbn (fékex) RifnWeéSrusi ng a det ergency power testing
machi ne of the prescribed m xing node (rotation nunber 120- 5 rotations per
minute). (2) After ThRi SXPSEthe WL “dddh umfte WHHRRS Chtkkezed
softly and put into 1L of the 15 prescribed use water of 30C, so as to be
rinsed for 30 fAf EF@E?eu§PnaxﬁﬁgLﬁﬁxing type detergency power testing
machi ne not ed E?%é? TQis operation was repeated two tinmes. (3) After
finishing the %5, each test cloth 20 was air-dried, and a test cloth

cleaned wth the re“<%§§§§%a@‘?&oﬁ 9Nt 30l }ciicmn g 4 (U r&éﬂ?@ﬁér&%érﬁ)&s L

cloth cleaned with a Fgent sol'ution of ‘a respective one o .
manner . Hest 25 samiles BPUTS 14 Gerd prdparta Th tot el Lo kel uati on 15
pairs of test gapphe 6kotBcRhgcaIueeenPheRAiandI HdtMAY 2Rt ate salt
and 0.6 parts by weight of DL-malic acid were mixed
together to make a solution, then 33 parts by weight of
sodium silicate No. 2 as specified by JIS was gradually
15 added thereto while stirring. Subsequently, 8 parts by
weight of glycerin was added while stirring, and then
the mixture was sufficiently stirred. Thus, an aqueous
solution (a) of sodium silicate was prepared.
<Preparation of the mixed surfactant solution (b)>
20 16 parts by weight of a polyoxyethylene alkyl
ether nonionic surfactant (PERESOFT 209 of Miyoshi
0il & Fat Co., Ltd.: primary higher alcohol ethoxylate),
28 parts by weight of an alkylethersulfate sal£ anionic
surfactant (SPAMINE C25 of Miyoshi 0il & Fat Co., Ltd.:
25 primary higher alcohol ethoxysulfate), and 56 parts by

weight of tap water were fully mixed together, and thus

a mixed surfactant solution (b) was prepared.



27 in the order of marked synbols, and the degree of renpving of the dirt
on a sanple cloth cleaned with the detergent solution of the present

. invention, as conpared to the test cloth of each pair, whghymwaso® cl eaned
with the reference detergent solution, was eval uated by three panelists on
the basis of the follow ng standard while they conpared the test cloth

pi eces on.the left and right sides, of eagly pair with each other. 10 -2 .
clearly inferior -1 . somewhat inferior O . not substantially different +1
. sonewhat superior +2 . clearly superior 15 The results were indicated in
Tables 5 to 8. 9TH MAY 2002 28 Table 5 (Detergent B) Dirty collar cloth
No. Panelist 1 Panel<piteparfdarieln sif Detergent>

31+2+2+22+1+1+13+42+42+24+1+1+15+1+1+16+2+2+27+2+2+29+2+2+29+1+1+210+1+1+111+
2+2+212+1+2+213+2+2 %21 A+t 2 KESH Z12-fAkoteal t XoHAb2in  (9TH dieyY 200%e29 Tabl e
6 (Detergent C) Dirty collar cloth No. Panelist 1 Panelist 2
described sodium silicate aqueous solution was added
while gently stirring the solution (b) so as to
5 suppress foaming in the stirring tub. To thus obtained
mixture, fatty acid alkanolamide (STARFOAM-F of Lion
0il & Fat Co., Ltd.: condensation product of coconut
fatty acid and diethanolamine) was added and mixed.
Thus, a total of five types of detergents (Detergents A
10 to F) were obtained. The blending amounts (% by
weight) of the sodium silicate agueous solution (a),
the mixed surfactant solution (b) and fatty acid
alkanolamide are indicated in Table 1.
EXAMPLE 2
15 <Preparation of the sodium silicate solution (a)>
52.4 parts by weight of tap water, 6 parts by
weight of tetra-Na ethylenediaminetetraacetate and
0.6 parts by weight of citric acid were mixed together
to make a solution, then 33 parts by weight of sodium
20 silicate No. 3 as specified by JIS was gradually added
thereto while stirring. Subsequently, 8 parts by
weight of glycerin was added while stirring, and then
the mixture was sufficiently stirred. Thus, an aqueous
solution (a) of sodium silicate was prepared.
25 <Preparation of the mixed surfactan£ solution (c)>

27.9 parts by weight of a sulfate ester type

alkylethersulfate salt anionic surfactant (SPAMINE C-25



“Panel i st
31+2+2+422+42+2+23+1+2+24+2+2+25+2+2+26+1+2+27+2+1+1g+1+2+29+2+1+110+2+2+211+

L 1+2+212+242+21342+2+214+2+1+115+2+2+2Tot al +26+27+27 OTHTIMANAR 0082 30 Tabl e
7 (Detergent G Dirty collar cloth No. Panelist 1 Panelist -2 Paneli st
31+2+2+422+42+2+23+42+2+24+2+2+25+2+2+26+2+2+27+2+2+28+2+2+29+2+2+210+2+2+211+
2+2+212+2+2+213+1+2+214+2+2+215+2+2+2Tot al +29+30+30 9TH MAY 2002 31 Tabl e
8 (Detergent H) Dirty collar cloth No. Panelist 1 Panelist 2 Paneli st
31+2+2+422+42+242342+2+24+2+2+25+2+2+26+2+2+2" T+2+2+2Q+2+2+29+2+2+210+2+2+211
+2+42+212+2+2+4213+2+2+214+2+2+215+2+2+2Tot al +30+30+30 As descri bed above,
according to tleE prigesni DiilnveHdtoo tharel cpnvbicpriovigedanioniéhe first

time, a clear liquid detergent containing sodiumsilicate and a surfactant,
whi ch has been soorfsictersd dief fdaads byr wetpgstsidi e tpo Db ayechipl éhet oday.
The sodium silicate containing clear liquid detergent of the present
alkyl ether nonionic surfactant (PERESOFT 209 of
Miyoshi 0il & Fat Co., Ltd.), 0.1 part by weight of a
5 fluorosurfactant (SURFLON S5-111 (water-soluble) of
Asahi Glass Co., Ltd.: perfluoro Cg alkylcarboxylic
acid), and 56 parts by weight of tap water were fully
mixed together, and thus a mixed surfactant solution
(c) was prepared.
10 <Preparation of Detergent>
To the mixed surfactant solution (c), the sodium
silicate solution was added while gently stirring the
solution (c) so as to suppress foaming in the stirring
tub. To thus obtained uniform mixture, fatty acid
15 alkanolamide (STARFOAM-F of Lion 0Oil & Fat Co., Ltd.),
was added and mixed. Thus, a total of four types of
detergents (Detergents F to I) were obtained. The
blending amounts (% by weight) of the sodium silicate
agqueous solution (a), the mixed surfactant solution (b)
20 and fatty acid alkanolamide are indicated in Table 2.
It should be noted that Tables 1 and 2 indicate
the amount of each component to the entirety (in % by
weight) of the detergents A to I, together with the pH

value and the pH value measured in accordance with JIS

25 K3362-6.3 (that is, pH value obtained when diluted with

water by 1000-fold: in Tables 1 and 2, it is indicated

as a 1000-fold diluted pH value). The pH measurement



10 invention is stable for a long period of tine, does not create

preci pitates or cloudiness, and has a very excellent detergency power.

- 9TH MAY 2002 32 CL Al MS 1. Aclear liquid detergent whiiyciacopsai ns, in
water, liquid sodiumsilicate, an al kyl ethersul fate salt anienic surfactant
and a pol yoxyet hyl ene al kyl or 5 aryl ether nonionic surfactant, and which
does not generate a precipitate, and does bh®t becone cl oudy due to a change
in tenperature. 2. The clear |iquid detergent according to claim1, which
contains the sodiumsilicate in an 10 anount of 4.5 to 13.2 by weight. 3. A
clear liquid detergent which contains liquid sodiumsilicate, a

met al - chel ati ng"ayeMrrird ieutachyl wsirgtHle2@2i da glgser phecamode pH

al kyl ethersul fate salt_anionic surfactant, a pol yoxyethylene al kyl or aryl
15 et her noni oML¥UrTHCIMDENRA ttdici At ad kbewpanpterandfwab®r., and whi ch
does not generate a precipitate, and does not becone cloudy due to a change
in tenperatures. 4. The clear liquid detergent according to claim3, which
contains the liquid sodiumsilicate in 20 an amount of 4.5 to 13.2 by
weight. 5. The clear liquid detergent according to claim3, which further
contains a fluorosurfactant. 6. A clear liquid detergent conprising 10 to
35~ by weight of (a) a sodiumsilicate solution containing 25 1 to 40 parts
by weight of liquid sodiumsilicate, 30 to 65 parts by weight of water, 5
to 15 parts by weight of a nmetal-chelating agent, 0.1 to 3 parts by wei ght
of 9TH MAY 2002 33



“malic acid or citric acid and 0.15 to 15 parts by weight of glycerin; 89.5
to 59~ by weight of either (b) a surfactant solution containing 5 to 50

. parts by weight of an alkylethersulfate salt anionic surfgagtgt pofz 5 to 30
parts by wei ght of a pol yoxyethylene al kyl or aryl ether nomionic
surfactant and 20 to 65 parts by weight of water, or (c) a surfactant
solution containing 5 to 50 parts by wei ghtgof an al kyl ethersul fate salt
anionic surfactant, 5 to 10 30 parts by wei ght of a pol yoxyethyl ene al kyl
or aryl ether nonionic surfactant, 0.01 to 0.1 part by weight of a
fluorosurfactant apd [20]tof 63 part|s by weilght of Mat.er;| and, P Lo 6~ by
wei ght of (d) fatt/gja ca kgnotrani de. (1617, | Fhecgl®ar, IPqu=erdetm>rgent
according to claim hadonsai|ns [t hed|i quird] s8qQdb im [sivl]icé hied & an
anmount of 4.5 tg 7B. 2 “\heu dht. | 34 OTA|MAY 2002 8] A cllédr Tli quid
en
I
)

det ergent consi §t£ng |e tiglly gf 4{liguild sodj wpsllijcates| &l »
net al - chel ati ng a%ara} €|actid o |cj [ Fl|c,a® d= |dhycerimSaf] ™
al kyl et her sul f atjex sal onijc surifact aptil a|pol Fgxyet hyl-e al kel or aryl

et her noni onic éu& ag a fattyl acid alikanol amilde vat'er- | and bpti onal |y
a fluorosurfactana|an h |does |seomot ?fner atecq o eci§i tat e-land does not
A e qy
—

:n35.0moi

TLQ

O
0

becone cl oudy diect @ |a> n@e i R tlenper aflre] o “The| ci T | quUi 4| det er gent
according to claim1, iZh~gontiai n‘§ no| Fljuon 6su ant ™| 10| S8 cl ear
1 INaY t
&
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: 1%
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l'iquid detergentl ‘dccardi-rgtg—ctad —inrheh co]:‘ 5—SiaH4
fluorosurfactant.ofll. clear i q:gl d petler gen

whi ch cont ai ns th%‘ I iq i > 56di um di 1l cat e |i ] an
13. 2% by wei ght .| 32. |TRe &l 8ar Ti quPd def"ergﬁer‘\‘f
wher ei n sai d al ky® etHersutfate—sg-tranjoric
al chol et hoxysul flat e riegneseatled by, s af {ar mul gl
represents a prijmafy al-kyk grioup, | epr egent s
to 10. 13. The ¢l ear |I&qut|d det erdent agcarding
20 represent a pgrimany af Kyt [groug havipg [IZ[ca
| i qui d detergentl accqgrdiing| ta claijm 12,| wher¢in
metal cation. 35 9TH MAY| 2002
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"15. The clear liquid detergent according to claim8, wherein said
al kyl ether sulfate salt anionic surfactant conprises an al chol et hoxysul fate
represented by a fornula: R(R)-CH (OCH2CH2) nGSO3M s wher grRyi@PIRSENt S an
al kyl group, R represents an al kyl group, Mrepresents a cation, and n
represents 1 to 10. 16. The clear liquid detergent according claim15,
wherein said R represent an al kyl group hay ng from6 to 10 carbon atons,
said R represents an al kyl group having from2 to 4 carbon atons, and said
J . :

M represent s an pHaH—ratpl—to—eatiga—3t—Fhe—ehear—H-ayiaydetergent
according to cl g m8,{ whergin said pal yoxyet hyl eng al gl ether |i s
represented by g fornuLg:o R(|CHaCH20) i whese R BepResents 3n Al 8yl group,
and n representyg 7|to L0.-~5;118.; The |cLear) Liiqul d;1dgt e gent.;acgogdi ng to
claim 17, whereijn;sai|dmR@epriesents an al Kyl [grpef Having [fmpm 8 o 18
carbon atons. 19.5] he—chear—Hgqu-di—detef-genttaceordi-hgtotelaimm-8 wherein
sai d pol yoxyet hyl-ene [al kyl phgnyl et her [s [represented~by a fornul a:
R- CgH4- O( CH2CH2Q) §H, 2o_whel &, |R epr esed S afl| ab k§H!| Bf Slps |FAE N Bepresents
9 to 12. 20. Theaﬁ é’%\ru;l |Hc;]u|ﬁﬁ det erdencg acegndipg; (ta| ¢t jaiym 29, wagrei n sai d
R represents an kyl| eradp havi ng 8|or |9 |cafbon~dt®ns.| 21.vx1[Thke cliear
| i qui d det er gent| accordithgi-tgclabm 10 1 wherein-sai-difluorostrfact ant
conpri ses a perf{luoro-akly| cqrbonat e. 36 9T" MAY K0Q2| 22. The cllear
liquid detergent| #¢cordiingl td clhai mIE N Nhler@i N, S| A2 MY AL, | chelAting agent
conprises et hylenejll%\m-re-et(\lraaget at e,c;.etras;orgl um o sl ol ot e
et hyl enedi am ne-{t 8t r dagetat €| di'sodi um et hy ereda étetnaacétlate, or a
m xture thereof.| §l2 hel cllear 1§ quidl ddtergent laccoriding toiclaim 8,
wherein said fat{tg|acl d|al karjol anmi[de |i s| a |condensatd.pm, jpr oduct |of |a fatty
acid having from&itg 18 carlon atjons o t i an al Rdng @Tg&lma i from8 to
18 carbon atoms.| 245 |A~¢I%p" |l i §uild 'deT pr'dent (\c’:oﬁfsig I_ng -of - | I'ijquid sodium
silicate; a netdl chel AtlihpTageft ;| malPc gcvd oF Tgicitic a¢iH| Yl Yeerin; an
al kyl et hersul fatle_sallt ilo anilonic lsunfactanty al pal yoxyethyl end al kyl or
aryl ether noniagnic surfactaqt; a p
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“fatty acid al kanol ami de; and water, and which does not generate a

preci pitate and does not becone cloudy due to a change in tenperature;

. Wherein said detergent is essentially formed of a rn'xturegn@fvmquob? 35% by
wei ght of (a) a sodiumsilicate solution containing 1 to 40—~s parts by
wei ght of liquid sodiumsilicate, 30 to 85 parts by weight of water, 5 to
15 parts by weight of a netal-chelating aggnt, 0.1 to 3 parts by wei ght of
malic acid or citric acid and 0.15 to 15 parts by weight of glycerin; 89.5
to 59% by weight of (b) a surfactant solution containing 5 to 50 parts by
wei ght of an al kylethersulfate salt anionic surfactant, 5 to 30 parts by
wei ght 20 of a pol y@heetdateanperel Kydregrasrd/| aetdissveront oai sessnifadt ant and
20 to 65 parts by weight of water; and 0.5 to 6% by weight of (d) a fatty
aci d al kanol anteems o037 t¥Fhsigaye20§?2 2F.abiHe tof earl dudjinab deded gent
according to claim 24, which contains the liquid sodiumsilicate in an
anount of 4. 5%i6CP3i2Y By Wieghelons defiser idleshmdringr d det er gent accor di ng
to claim 24, wherein said al kylether sulfate salt anionic surfactant

conpri ses an al chol &THANFAATANY > epresented by s a fornul a:

R- (OCH2CH2) nOSO3M where R represents a primary al kyl group, Mrepresents a
cation, and n repre<dft &1 (g-1dg 1 iFerTied Qadr 5 ih? RELFGRAES aéddr di ng

to claim26, wherein said R ~o represent a primary al kyl grqup having 12
car bon at ons. QS?C?H&& 8arrelsip66i%&v&etcgle§€ntg]zfééorccﬂ’}ifg%/%’lﬁeg%ﬁ'éﬁp‘fﬁ%,awher ein
said Mrepresents an al kali. nmetal cati.gn, 29. The clear Liquid detergent
accor di ngpto cﬂéiameﬁﬁf: \?A%erf’(gi H‘I“saiaél‘adall Iwé‘tsh(,?rvagtﬂaftﬁd: a8t éﬂ?% %rg
surfactant conprise n,al chol.et hoxysul f.ate represented by s a formnul a:
R(R )- CH( O(]%%Zf‘ﬁ%ﬁg?ﬁl%\%gr e"R% é])érrgls?éfﬁtssl zfn%rzfﬂ?;ﬂesger otd%,ér}:sllrsekbr esent s
an alkyl oroupq;MieRLegeRts BoCabos 30 1L EAASINS 1 dg 40, 30 The
clear liquid detergent according claim?29, erein said qrepr esent 20 an

alkyl "gipup havbag LA 6oh0chd EALNAN 3l o 2ANGnd SULRRINGA an al kyl
group having from2°to 4 carbon atons, and sai represents an al kal i
metal cation. O: letters can be clearly read
A: they can be read, but with some difficulty
X: they cannot at all be read
<Cloudiness>
15 200 mL of each of the detergents was placed in a
respective glass container with a stopper, having a
diameter of 60 mm, and the cloudiness created by silica
precipitated from the sodium silicate in each detergent,
the cloudiness caused by the alkali reaction of the
20 surfactants, and the cloudiness due to the optical
anisotropy caused by a change in temperatures were
evaluated by eye on the basis of the following
standards. |
O = No cloudiness at all

25 A = A little cloudy

X = Cloudy



"31. The clear liquid detergent according to claim 24, wherein said
pol yoxyet hyl ene al kyl ether is represented by a formula: 38 RQ( CH2CH20) nH
_where R represents an al kyl group, and n represents 7 to éﬁmﬁhogiw 2002
32. The clear liquid detergent according to claim 31, where+n said R
represents an al kyl group having from8 to 18 carbon atons. s 33. The cl ear
| i quid detergent according to claim 24, wpyein said pol yoxyethyl ene
al kyl phenyl ether is represented by a fornmula: R CgH4- QC CH2CH20) nH where R
represents an al kyl group, and n represents 9 to 12. 34. The clear liquid
detergent according to claim 33, wherein said Rto represents an al kyl
group having 8 or 9 <sdrdkonl iatyons. 35. The clear liquid detergent according
to claim 24, wherein said netal chelating agent conprises
et hyl enedi ani net et r e trdt-all asst repol WA %s e emekll bhe¢dewithr bheet at e,
di sodi um et hyl enedi am netetraacetate, or a mxture thereof. ~ s 36. The
clear |iquid deeéegasntaocemndi fdiavo Wed mixs tiHer e e aepreredty After
al kanol am de is a condensation product of a fatty acid having from8 to 18
carbon at ons WPERSEE VAR &fen&@ W fF 3oy 8‘448 §82PALBSH #@Sns. 37. The
j erein said sodiumsilicate

clear liquid detergent according tao cla m 24,
sol ut i ong(a) cEHEARAS S OB £hEo lﬁarotafls B & G 019 15 /AP ESHI um 20

silicate, from30 to.65 parts wei_ght of water, .5 to 12 rts by weigh of
netal chel ating agegP, ‘oBTPPEiagXBé}r faggb?r\%ilé’ﬂt a&f"ol?alolfé Séqualdmbr citric

acid, and 1 to 1%%§arts b)é wei ghtbs%frv%ldyceri n. 38. The clear liquid

det er gent accoPdith§ s &P r%°§7,° wherein said surfactant solution (b)

contains 5 to 40 parts_b iLgbt of _alk r.sul.f.at e sal njonic 39 9T"
MAY 2002 surfactant ,Aandgggg&égggog’ara g g’)%%\%g gl%;étol poolsfsos%ycglt "§| ene al kyl

or aryl ether Wﬁg@ii_gglt% ?,grsf st e39n theal egloddui d detergent accordi ng

to claim 38, erein sa m xture contains to 4% by weight of fatty acid
aklano'@ﬁ‘de- X = Separation and precipitation of sodium

silicate was observed
<Viscosity>
The detergents were measured in terms of viscosity
using a C-type viscosity meter of TOKYO KEIKI (Co.,
15 Ltd.) at 20cC.
The results for the above are indicated in

Tables 3 and 4 below.



"s 40. The clear liquid detergent according to claim39, which contains the
liquid sodiumsilicate in an anount of 4.5 to 13.2% by weight. 41. A clear
.liquid detergent consisting of: liquid sodiumsilicate;, agmgtmly etel ati ng
agent; malic acid or citric acid; glycerin; an al kylethersulfate salt an;
oni c surfactant; a pol yoxyethyl ene al kyl or aryl ether nonionic surfactant;
aio fatty acid al kanol am de; a fluorosurfagtant and water; wherein said
detergent is essensitally formed of a m xture of: 10 to 35% by wei ght of
(a) a sodiumsilicate solution containing 1 to 40 parts by weight of |iquid
sodiumsilicate, 30 to 85 parts by weight of water, 5 to 15 parts by wei ght
of a netal-chelating agent, 0.1 to 3 parts by weight of malic ~ s acid or
citric acid and 0.15 to 15 parts by weight of glycerin; 89.5 to 59% by

wei ght of (c) a surfactant solution containing 5 to 50 parts by wei ght of
an al kyl ethersulfate salt anionic surfactant, 5 to 30 parts by weight of a
pol yoxyet hyl ene al kyl or aryl ether nonionic surfactant, 0.01 to 0.1 part
by wei ght of a fluorosurfactant and 20 to 65 parts by weight of water; and
20 0.5 to 6% by weight of (d) a fatty acid al kanol am de. 42. The cl ear

i quid detergent according to claim4l, which contains the |iquid sodium

silicate in an gnoungy O STX 13. 2% by wei ght. 40 9TH MAY 2002 43. The
clear liquid deferigent_pcdording to claim4l, wherein said al kyl et her
sulfate salt anfoni@|&df céPaﬂl conpri §esTamn afchpi athpxysul fate
represented by a florqul g: |R-( GQH2CH2) nOSOBM s wzﬁrfkﬁﬁ epresents a primary
al kyl group, Mfegresenfsia €aflion, and n Féﬁpe ntd 2{to 10. 44. The clear
| i qui d det ergeng aCéokg c&éacglain143, wnerlei m s@pi d R|represent an al kyl
group havi ng 12| cgrbon gt o#5. The ¢lepr [T quid detergent according to
claim 43, where|fiisaid M to féfjresents |af %%%3Ii qg}qg cation. 46. The
clear liquid det%ggent accgor digig to cl aim 41, Mﬁ%r Iln=sai d al kyl et her
sulfate salt an Qﬂi81§?r act ang conprise% arl_al chiol gtHpxysul fate
represented by piflor mif @ ?ﬁ}-CH—(OCHZﬁHZ)nC$03NIi&DNhere R represents an
al kyl group, R |rtHpréesents ap gl kyl gr&qp NBepsesgnLs a cation, and n
represents 1 to| £. o a N
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47. The clear liquid detergent according claim46, wherein said R represent
an al kyl group having from®6 to 10 carbon atons, said R represents an
. al kyl group having from2 to 4 carbon atons, and said M rgﬂigﬁgn&iuan

al kali metal 20 cation. 48. The clear liquid detergent according to claim
41, wherein said pol yoxyethyl ene al kyl ether is represented by a formul a:
RO( CH2CH20) nH where R represents an al kyl g4oup, and n represents 7 to 10.
41 9T" MAY 2002 49. The clear |iquid detergent according to claim 48,
wherein said R represents an al kyl group having from8 to 18 carbon atons.
50. The clear liquid detergent according to claim4l, wherein said
pol yoxyet hyl ene al kyNpkenypfether liguidpdesemgedtsy Aatbodnglfathe
R- CgH4- O( CH2CH20) nH where R represents_an al kyl group, and n represents 9
to 12. 51. The RYeWENt| huyenteeer gehe Adtawidi AgtesgenaFnP50C  whepddntsai d R
represents an al kyl group having 8 or 9 carbon atons. 52. The clear liquid
det er gent accortR¥R) €02RIRPH 4a, evipbrelrd Sheddabespensycherari-ngTagent
conprises ethyl enedi am netetraacetate, tetrasodi um
et hyl enedi ani ne2{&t¥aatet a2 6, Lif sOBF BRIRERY | BAYEF alfPAcleflpal¥etlte, or a

m xture thereof. 53. The clear |iquid detergent according to claim4l,
wher ei n said fdﬁ%@h%%iﬁga?ﬁ%.%?%h?@eai§Yﬁthgﬁﬂ%n§3F?6ﬂeBgoéBEtCéPthFatty

516 18 carbon S osd s Hhe B BF- B8N o okt er gent “accordi ng to. ol i m 41
wherein said quorosggfa&;gg%rgggpgig ngrgergézggg;gh5¥hcarbonate. 55. The
0 I m X,

clear liquid detergent acc rng to cla erein“said sodiumsilicate

sol ution (a) ContaiUﬁ%ffﬁﬁléntgo§§ngﬁ§§8$ycT8EHh&g9fch%qﬁh@osgd%E@bzp

silicate, from30 to 65 parts by wei wat er, to 12 parts by wei gh of

metal chel ating agent, 3 1ck0 Znpafys Oyt el gbh %iegééiﬁeﬁéiQeQEdPitriC
acid, and 1 to 12 parts by weight of glycerin. 56. The clear liquid

det er genty accorti e Ror LR MASEh ¥HEr Shorsahfdsubhgct aabssohuthansbmd
contains 5 to 40 parts by weight of alkylethersulfate sald anionic
texture pattern direction with a seam allowance of 1 cm.
Thus, a collar cloth (11 X 24 cm) was made. A many
number of such cloth pieces were prepared.
The collar cloth pieces were stitched onto the
15 collars of work clothes, and the work clothes were worn
by workers, who work under ordinary working conditions
for 2 to 7 days, thus preparing dirty collar clothes.
Of the dirty collar clothes, those which became
dirty uniformly to the left and right of the seam line
20 were selected, and they were divided into three levels,
that is, very dirty, fairly dirty and little dirty, in
accordance with the degree of the dirtiness. 5 of
dirty collar clothes were prepared for each level, and
therefore a total of 15 clothes were prepared. Then,
25 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



" 42 9TH MAY 2002 surfactant, 5 to 25 parts by wei ght of pol yoxyethyl ene

al kyl or aryl ether nonionic surfactant, and 0.01 to 0.08 parts by wei ght

. of fluorosufactant. 57. The clear |iquid detergent accor djppomiv 200621 m 56,
wherein said mxture contains 1 to 4% by weight of fatty act+d akl anol am de.
s 58. The clear liquid detergent according to claimb57, which contains the
liquid sodiumsilicate in an amount of 4.%230 13.2% by weight. 59. The
conposition according to claim8, which is diluted with water at a ratio of
0.8 to 1.0 g of the conposition per liter of water. 60. The conposition
according to claim?24, which is diluted with water at a ~o ratio of 0.8 to
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/R’ - oR" /R’ - /R’ - R -
i%f;&(%)i(gfn?gég%h}gﬁﬁge(%)%%&@lﬁ 19n/aq%<e( )pairs with the above, was
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SL109VE () - S3S LOUME (ks 1 HOVAME )i RS Y SRSREENG £ % 1OM J O dOM ;
1098 ()-9Z10%W&’ ()-710%V& ()-510%v& ()- 3
(rotation number 120%x5 rotations per minute).
(2) After finishing the washing, each sample
cloth was squeezed softly and put into 1L of the
15 prescribed use water of 30°C, so as to be rinsed for
30 minutes, using the mixing type detergency power
testing machine noted above. This operation was
repeated two times.
(3) After finishing the rinsing, each test cloth
20 was alr-dried, and a test cloth cleaned with the
reference detergent solution and a corresponding test
cloth cleaned with a detergent solution of a respective
one of EXAMPLES 1 to 4, were stitched together into a
pair, followed by ironing. In this manner, test
25 samples of 15 x 4 were prepared in total.

d) Evaluation

15 pairs of test sample cloth pieces were placed
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VUMW X\ e\ AN\ \\bC8 10b] 59%3%() 10%& ()- 1 &10%&|()-!s10%& ()-3 10: 10:
10:y;10% & () -\\\\\ AW\ b/ 10%D& (Q [109D& ()|- /1090& () - /109D& () -
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1 +2 +2 +2

2 +1 +1 +1

3 +2 +2 +2

4 +1 +1 +1

5 +1 +1 +1

6 +2 +2 +2

7 +2 +2 +2

8 +2 +2 +2

9 +1 +1 +2

10 +1 +1 +1

11 +2 +2 +2

12 +1 +2 +2

13 +2 +2 +2

14 +2 +2 +1

15 +2 +2 +2

Total +24 +25 +25
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Table 6 (Detergent C)

Dirty

collar | Panelist | Panelist | Panelist

cloth 1 2 3

No.
1 +2 +2 +2
2 +2 +2 +2
3 +1 +2 +2
4 +2 +2 +2
5 +2 +2 +2
6 +1 +2 +2
7 +2 +1 +1
8 +1 +2 +2
9 +2 +1 +1
10 +2 +2 +2
11 +1 +2 +2
12 +2 +2 +2
13 +2 +2 +2
14 +2 +1 +1
15 +2 +2 +2

Total +26 +27 +27
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Table 7 (Detergent G)

Dirty

collar | Panelist | Panelist | Panelist

cloth 1 2 3

No.
1 +2 +2 +2
2 +2 +2 +2
3 +2 +2 +2
4 +2 +2 +2
5 +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 +2 +2 +2
13 +1 +2 +2
14 +2 +2 +2
15 +2 +2 +2

Total +29 +30 +30
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Table 8 (Detergent H)

Dirty

collar | Panelist | Panelist | Panelist

cloth 1 2 3

No.
1 +2 +2 +2
2 +2 +2 +2
3 +2 +2 +2
4 +2 +2 +2
5 +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 +2 +2 +2
13 +2 +2 +2
14 +2 +2 +2
15 +2 +2 +2

Total +30 +30 +30

As described above, according to the present
5 invention, there can be provided, for the first time, a
clear liquid detergent containing sodium silicate and a
surfactant, which has been considered difficult or
impossible to obtain until today. The sodium silicate-
containing clear liquid detergent of the present
10 invention is stable for a long period of time, does not
create precipitates or cloudiness, and has a very

excellent detergency power.
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ear &:é)dggergent which contains, in
water, liquid sodium silicate, an alkylethersulfate
salt anionic surfactant and a polyoxyethylene alkyl or
5 aryl ether nonionic surfactant, and which does not
generate a precipitate, and does not become cloudy due
to a change in temperature.

2. The clear liquid detergent according to

claim 1, which contains the sodium silicate in an
10 amount of 4.5 to 13.2% by weight.

3. A clear liquid detergent which contains liquid
sodium silicate, a metal-chelating agent, malic acid or
citric acid, glycerin, an alkylethersulfate salt
anionic surfactant, a polyoxyethylene alkyl or aryl

15 ether nonionic surfactant, fatty acid alkanolamide and
water, and which does not generate a precipitate, and
does not become cloudy due to a change in temperatures.

4. The clear liquid detergent according to
claim 3, which contains the liquid sodium silicate in

20 an amount of 4.5 to 13.2% by weight.

5. The clear liquid detergent according to
claim 3, which further contains a fluorosurfactant.

6. A clear liquid detergent comprising lb to 35%
by weight of (a) a sodium silicate solution containing

25 1 to 40 parts by weight of liquid sodium silicate, 30
to 65 parts by weight of water, 5 to 15 parts by weight

of a metal-chelating agent, 0.1 to 3 parts by weight of
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malic aci 15 to 1

~

or citric acid and 0 parts by

weight of glycerin; 89.5 to 59% by weight of either (b)
a surfactant solution containing 5 to 50 parts by
weight of an alkylethersulfate salt anionic surfactant,
5 to 30 parts by weight of a polyoxyethylene alkyl or
aryl ether nonionic surfactant and 20 to 65 parts by
weight of water, or (c) a surfactant solution
containing 5 to 50 parts by weight of an
alkylethersulfate salt anionic surfactant, 5 to

30 parts by weight of a polyoxyethylene alkyl or aryl
ether nonionic surfactant,

0.01 to 0.1 part by weight

of a fluorosurfactant and 20 to 65 parts by weight of

water; and 0.5 to 6% by weight of (d) fatty acid
alkanolamide.
7. The clear liquid detergent according to

claim 6, which contains the liquid sodium silicate in

an amount of 4.5 to 13.2% by weight.
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" @etalonelsting Agent: malic adid of orc add, glycarin, an akylsthersuffaie sa
anionic surfactant; a polyoxyethylene alkyl or aryl ether nonionic surfactant; a
fatty acid alkanolamide; water; and optionally a fluorosurfactant and which does

not generate a precipitate and does not become cloudy due to a change in
temperature.

9. The clear liquid detergent according to claim 1, which contains no
fluorosurfactant.

10. The clear liquid detergent according to claim 1, which contains said
fluorosurfactant.

11. The clear liquid detergent according to claim 8, which contains the liquid
sodium silicate in an amount of from 4.5% to 13.2% by weight.

12. The clear liquid detergent according to claim 8, wherein said alkylether
sulfate salt anionic surfactant comprises an alcholethoxysulfate represented by
a formula:

R-(OCH2CH2),0S0O3M
where R represents a primary alkyl group, M represents a cation, and n
represents 1 to 10.

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

14. The clear liquid detergent according to claim 12, wherein said M

represents an alkali metal cation.
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@0%g79& () - 10%g79& %) 0%y 79& ()- 107107107
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@0%79& ()-GO EMN Y] Z[j\jnp1l0g8 SlO%{+(& ()-8 S10% +(& ()-8

S109% +( & ()-8 SBIThe 8ley iGuid detergent according claim 15, 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 matal

10 cation.
17. The clear liquid detergent according to claim 8, wherein said

polyoxyethylene alkyl ether is represented by a formula:
RO(CH2CH20)nH
where R represents an alkyl group, and n represents 7 to 10.

15 18. The clear liquid detergent according to claim 17, wherein said R
represents an alkyl group having from 8 to 18 carbon atoms.

19. The clear liquid detergent according to claim 8, wherein said
polyoxyethylene alkylphenyl ether is represented by a formula:
R-CgH4-O(CH2CH20)H

20 where R represents an alkyl group, and n represents 9 to 12.

20. The clear liquid detergent according to claim 19, wherein said R
represents an alkyl group having 8 or 9 carbon atoms.

21. The clear liquid detergent according to claim 10, wherein said

fluorosurfactant comprises a perfluoro-aklylcarbonate.
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e A DA et 1
PRSI0 hiating agent complises oihylenetiaminetetiaacstats, tatrasodium
ethylenediamine-tetraacetate, disodium ethylenediaminetetraacetate, or a
mixture thereof.

5 23. The clear liquid detergent according to claim 8, 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.

24. A clear liquid detergent consisting of: liquid sodium silicate; a metal-
chelating agent; malic acid or citric acid; glycerin; an alkylethersulfate salt

10  anionic surfactant; a polyoxyethylene alky! or aryl ether nonionic surfactant; a
fatty acid alkanolamide; and water, and which does not generate a precipitate
and does not become cloudy due to a change in temperature; wherein said
detergent is essentially formed of a mixture of:

10 to 35% by weight of (a) a sodium silicate solution containing 1 to 40
15 parts by weight of liquid sodium silicate, 30 to 85 parts by weight of water, 5 to
15 parts by weight of a metal-chelating agent, 0.1 to 3 parts by weight of malic
acid or citric acid and 0.15 to 15 parts by weight of glycerin;
89.5 to 59% by weight of (b) a surfactant solution containing 5 to 50 parts
by weight of an alkylethersulfate salt anionic surfactant, 5 to 30 parts by weight
20  of a polyoxyethylene alky! or aryl ether nonionic surfactant and 20 to 65 parts by

weight of water; and

0.5 to 6% by weight of (d) a fatty acid alkanolamide,
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liquid sodium silicate in an amount of 4.5% to 13.2% by weight.
26. The clear liquid detergent according to claim 24, wherein said alkylether
sulfate salt anionic surfactant comprises an alcholethoxysulfate represented by
5 aformula:
R-(OCH2CH2),0S03M
where R represents a primary alkyl group, M represents a cation, and n
represents 1 to 10.
27. The clear liquid detergent according to claim 26, wherein said R
10 represent a primary alkyl group having 12 carbon atoms.
28. The clear liquid detergent according to claim 26, wherein said M
represents an alkali metal cation.
29. The clear liquid detergent according to claim 24, wherein said alkylether
sulfate salt anionic surfactant comprises an alcholethoxysulfate represented by
15 aformula:
R(R")-CH-(OCH2CH2),0S0O3M
where R represents an alkyl group, R' represents an alkyl group, M represents a
cation, and n represents 1 to 10.
30. The clear liquid detergent according claim 29, wherein said R represent
20 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.
31. The clear liquid detergent according to claim 24, wherein said

polyoxyethylene alkyl ether is represented by a formula:
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carbon atoms with an alkanolamine having from 8 to 18 carbon atoms.

37. The clear liquid detergent according to claim 24, wherein said sodium
silicate solution (a) contains from 1 to 35 parts by weight of liquid sodium
20 silicate, from 30 to 65 parts by weight of water, 5 to 12 parts by weigh of metal-
chelating agent, 0.1 to 2 parts by weight of malic acid or citric acid, and 1 to 12
parts by weight of glycerin.
38. The clear liquid detergent according to claim 37, wherein said surfactant

solution (b) contains 5 to 40 parts by weight of alkylethersulfate sald anionic
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15 acid or citric acid and 0.15 to 15 parts by weight of glycerin;
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89.5 to 59% by weight of (c) a surfactant solution containing 5 to 50 parts
by weight of an alkylethersulfate salt anionic surfactant, 5 to 30 parts by weight
of a polyoxyethylene alkyl or aryl ether nonionic surfactant, 0.01 to 0.1 part by
weight of a fluorosurfactant and 20 to 65 parts by weight of water; and

20 0.5 to 6% by weight of (d) a fatty acid alkanolamide.
42. The clear liquid detergent according to claim 41, which contains the

liquid sodium silicate in an amount of 4.5 to 13.2% by weight.
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44. The clear liquid detergent according to claim 43, wherein said R
represent an alkyl group having 12 carbon atoms.

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

10 represents an alkali metal cation.

46. The clear liquid detergent according to claim 41, wherein said alkylether
sulfate salt anionic surfactant comprises an alcholethoxysulfate represented by
a formula:

R(R')-CH-(OCH2CH2),0S0O3M
15 where R represents an alkyl group, R' represents an alkyl group, M represents a
cation, and n represents 1 to 10.

47. The clear liquid detergent according claim 46, 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

20  cation.

48. The clear liquid detergent according to claim 41, wherein said
polyoxyethylene alkyl ether is represented by a formula:
RO(CH2CH20)pH

where R represents an alkyl group, and n represents 7 to 10.
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alkanolamide is a condensation product of a fatty acid having from 8 to 18
15 carbon atoms with an alkanolamine having from 8 to 18 carbon atoms.
54. The clear liquid detergent according to claim 41, wherein said
fluorosurfactant comprises a perfluoro-alkylcarbonate.
55. The clear liquid detergent according to claim 41, wherein said sodium
silicate solution (a) contains from 1 to 35 parts by weight of liquid sodium
20 silicate, from 30 to 65 parts by weight of water, 5 to 12 parts by weigh of metal-
chelating agent, 0.1 to 2 parts by weight of malic acid or citric acid, and 1 to 12
parts by weight of glycerin.

56. The clear liquid detergent according to claim 55, wherein said surfactant

solution (c) contains 5 to 40 parts by weight of alkylethersulfate sald anionic
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