DESCRI PTI O NCLEAR LI QU D DETERGENT 5 ,

CONTAI NI NG SODI UM SI LI CATE Technical Field The present invention relates to
a novel detergent which contains liquid sodiumsilicate, and nore 10
specifically, to a clear liquid detergent containing liquid sodi um
silicate. Background Art Liquid detergents ufilizing sodiumsilicate which
is liquid silicate salt have been expected to latently 15 have a far
excel | ent detergency power than those of any other surfactants, and since
|l ong tine ago, there have been enornous efforts and researches nade to
devel op such a detergent in many imdesgraeakR fimlzistioctudi ng detergent and
chem cal industries. However, until 20 today, there has been no

devel opnent al techni que established in our country or other world

industrial countries. Conventiogalgar 1fi@uiD dwrdrdetvar gents, al mnosilicate
salts suchsas zeolites (A-type, CONPAINING SODIUMN IYSIT@ATENE al minosilicate
salts, inorganic silicates, inorganic carbonates or the |ike have been

utilized as a detergency builder, and there have been a great number of
patent applications filed. However, many of |iquid cleansers, liquid
detergents and the like are Technical Field

The present invention relates to a novel detergent
which contains liquid sodium silicate, and mﬁre
10 specifically, to a clear liquid detergent containing
liquid sodium silicate.
Background Art
Liduid detergents utilizing sodium silicate which
is liquid silicate salt have been expected to latently
15 have a far excellent détergency'power than those of any
other surfactants, and since long time ago, there have
been enormous efforts and researches made to develop
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 1iqﬁid detergents,
alminosilicate salts such as zeolites (A-type, Y-type),
25 crystalline alminésilicate salts, inorganic silicates,
inorganic carbonates or the like have been utilized as
a detergency builder, and there have been a great
number of patent applications filed. However, many of

liquid cleansers, liquid detergents and the like are



2. mainly designed for cleaning dishes, kitchen and bathroom and |iquid
sogdiumsilicate is.not effectively utilized. Liquid sodiumsilicate
exhibits a m xing hindrance 5 to a nonionic surfactant, an anionic
surfactant, a netal -chelating agent, an anti-freezing agent, various

buil ders, noisture and the lI'ike. Wen it is ?ixed with them the m xture
exhi bits an optical anisotropy due to their Teaction, becones cloudy due to
changes in 10 tenperature conditions caused by heating or warmng, is
gelled into a sherbet state due to.an abrupt change in pH, and precipitates

uttram cro- cryst glayni heiefigiied (e AAlRUIMAGHY LA Nk dHdiiheodi um
ot'her words, there has been 15

silicate has not been~easy to develop. In-

no clear |iquid geiteqr@en, WL igRNid gtd ilunfl W id istid M S idd i€ 8 £r d PEBFSBY
with a surfactant, and yet does not generate precipitates, or does not
becone cl oudy duettid itz .t enperature changes. Thus, it is an object of the
present invention to 20 provide a clear or transparent |iquid detergent
whi ch contains |iqui dIsiegiidnssidivats Tiogpetdaerxhvibiitsa & umixaiotqntimdcandse ch
does not generate precipitates, or does not becone cloudy due to the
t enper at ur & chanesa swohomdice sgarfladiginiy @ EE A Osyrtadttat bya t he
metal-chelating agent, an anti-freezing agent, various
builders, moisture and the like. When it is mixed with
them, the mixture exhibits an optical anisotropy due to
their reaction, becomes cloudy due to changes in
10 temperature conditions caused by heating_or warming, is
gelled into a sherbet state due to. an abrupt change in
PH, and precipitates ultramicro—qrystals. Therefore,
the detergent contaiﬁing liquid sodium silicate has not
been easy to develop. In 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 élear or transparént liquid detergent which
contains liquid sodium silicate together with a
surfactant and which does not generate precipitates, or
does not become cibudy due to the temperature changes,
such detergent being'unable_tq bé,pro&ided by the
25 conventional technique. |
Disdlosufe of Iﬁvention

The present inventors have conducted intensive



25 conventional technique. . Disclosure of Invention The present

I nvent ors have conducted 1intensive 3 researches for a | ong period of
time in an attenpt to provide a clear |iquid detergent containing sodi um
silicate, that could not have been conventionally achi eved, and at | ast
acconplished the present 5 I nvention. Thys, the present invention
provides a clear liquid detergent which contains, in water, |iquid sodium
silicate, an al kylethersulfate salt anionic surfactant, and a

pol yoxyet hyl ene al kyl or aryl ether 10 noni oni ¢ surfactant, and which

does not gener at ¢ REAGRAlRT A 105 gé@iqgemﬁ{eoqw A& t@rpichange in

tenperatures. Such a detergent has név existed 1n the past. The present

inventors have feouadideata sadaymliguid deitleréRin® dNA8IRY Mddimnoni oni ¢
surfactant, a predeterm ned anioni ¢ surfactant, and optionally or

preferably, a flganasutiegcicantt, coand nprehenabibednm doitraitdsenraa wf a
net al -chel ati ng agent, a buffering agent, a pH adjusting agent, and a
f reezi ng/ cl oudi ngchikieid,0and?2@t lasa laicgivingldshedgade Wiedeman be
di ssol ved into water :

5 invention.

Thus, the present invention provides a clear
liquid detefgent which contains, in water, liquid
sodium silicate, an alkylethersulfate salt anionic
surfactant, and a polyoxyethylene alkyl or aryl ether

10 nonionic surfactant, and which does not generate
precipitates or does not become ¢loudy due to a change
in temperatures. Such a detergent,K has never existed in
the past.

The present iﬁventors ha&e found that sodium

15 silicate, a predetermined nonionic'surfactant, a
predetermined anionic surfabtant, 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 péwer, and maintains transparency
without regard to femperature qonditions. Based on
these findings, the present'invgﬁtion has been

25 accomplished. |

In one aspect of the present invention, there is

provides a clear liquid detergent composition



wi thout a mutual inhibition -reaction, fully exhibits a required detergency
power, and maintains transparency w thout regard to tenperature conditions.
Based on these findings, the present invention has been 25

acconplished. In one aspect of the present invention, there is provides a
clear liquid detergent conposition 4 cont@ining liquid sodiumsilicate,
an al kyl ethersulfate salt anionic surfactant,; a pol yoxyet hyl ene al kyl or
aryl nonionic surfactant, a nmetal -chelating agent, nalic acid (particularly
preferably DL-malic acid) or 5 citric aci.d, glycerin, fatty acid

al kanol am de and .42t -&fin, i @dlqgghgp%Hd&uﬂwgﬂﬂrﬂhﬂayﬂdﬂ'Hﬂﬁ&féthersulfqte
fluorosurfactant. Further,” according to the present invention, there is

provided a clear ghh@uia id@lier 3o eRRS| @ Po1ldxyetiAENd H1Ng L&A 0 35%
by weight of (a) a sodiumsilicate solution containing 1 to 40 parts by

wei ght of sodi umagiylli @@ndond@ tsarFacramits by nsiaghichefl amiey aderto, 15 parts
by weight of a nmetal-chelating agent, 0.1 to 3.0 parts by weight of malic
acid (particul arimplib acidpr(@artdliyl aRilympried eaaibd)y @L-gialdicc aacid) and 0. 15
to 15 parts by weight of glycerin; 89.5 to 59% by wei ght
5 citric acid, glycerin, fatty acid alkanolamide and
water, and optionally, further containing a
fluorosurfactant.
Further, according to the present invention,
there is provided a clear liquid detergent composition
10 comprising 10 to 35% by weight of (a) a §odium silicate
solution containing 1 to 40 parts by weight of 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;0 parts by weight of malic acid (particularly
15 preferably DL-malic acid) or citric acid and.O.lS 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, OQOl_to_O,l_éart 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.



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

an, al kyl ethersul fate salt- anionic surfactant, 5 to 30 parts by weight of a
20 pol yoxyet hyl ene al kyl or aryl nonionic surfactant and 20 to 65 parts
by wei ght of-water, or (c) a surfactant solution containing 5 to 50 parts

by wei ght of an al kyl ethersulfate salt aniongc surfactant, 5 to 30 parts by
wei ght of a pol yoxyet hyl ene al kyl or aryl 25 noni oni ¢ surfactant, 0.01
to 0.1 part by weight of a fluorosurfactant and 20 to 65 parts by wei ght of

water; and 0.5 to 6% by weight of *(d) fatty acid al kanol am de. 5 The
clear |liquid detergen 0 | fq t t | ¢ SUid abl e for
washi ng cl ot hes, and Hi%%%ﬁ%%h%lc %1 &%% tﬁ%) |ndﬁﬂb|ng a bath tub,

and it can be US%QeE%%tCE%%%hQ&d%!%Qe%dM%ﬁﬁﬂE|fﬁfﬂ%a§hlng clothes, HEPL
Mode of Carrying Qut the Invention The present invention wll now be

described in noreldandnlg nliichiel,d tpadiet) Yatmidionm MYy OBanadb,
characteristically in the clear i qui-d detergent 10 (conposi tion) ‘of

the present inveanhdoit icaipables ugdexed! lcAriamieicedienris powar diddtwl.
detergent, together with a predeterm ned surfactant, which will be
5 . Best Mode of Carrying Out the Invention
The present invention will now be described in
more detail.
Liquid sodium silicate, which is contained
characteristically in the clear liquid detergent
10 (composition) of the present invention, imparts an
excellent detergency power to the detergent, together
with a predetermined surféctant, 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.speéified
by JIS (specific gravity: 59.2 or higher (Be value at
15°C); silicon dioxide (SiOj): 35 to 38% by weight;
sodium oxide (Nazd)- 17 to 19% by weight, iron (Fe):
0.03% by weight or less, and water-insoluble component:
25 0.2% by weight or less), sodium silicate No. 2 as
specified by JIS (specific'gravity; 54 or higher (Be at

15C); silicon dioxide (8i0Oy): 34 to 36% by weight;



explained later, and is an essential conponent for the detergent to
fuynction as such a detergent. The clear 15 |l i qui d detergent of the
present invention, by containing liquid sodiumsilicate, exhibits such an
excel l ent and hi gh detergency power that cannot be achi eved by a

conventional detergent. As such liquid sodi%y1silicate descri bed above, 20
use may be made of sodiumsilicate No. 1 as specified by JIS (specific

gravity: 59.2 or higher (Be value at 150C); silicon dioxide (SiQ2): 35 to
38% by wei ght; sodium oxide (Na20): 17 to 19% by weight, iron (Fe): 0.03%

by weight or les L QL- | bl gscop N{,+ ; 0,;2%,b l.ght or
| ess), sodiun1si$?%ggg ﬁ%}&é égéggzéi #eggggg§l%Y(ggégPFVc1§§?V¥E$S g4 or
higher (Be at 15pepgiQhy %hl'gﬁenoéi 9x59e ARUCRhterd4nke1dbiebyonpoditint: 6

sodi um oxi de (Na20): 147to % by weight, iron (Fe): 0.03% by wei ght or
I ess, and water-pnsgl gp! ee6§8MBPNRBLGHE) 2708 bedsuly sweighty, Nend 3sedi um
silicate No. 3 as specified by JIS ?specific gravity: 40 or higher (Be at 5
150C); silicon dspacieiédi B¢) 7188 (spedftiby gwaidby;: d0douwmhdghee (Bz2@t 9
to 10% by weight, iron (Fe): 0.02% by wei ght, and water-insol uble
conponent :50. 2% b§°Cjgi ghitl iaron ebisyxiden (inkr)ad ,2&ddh U SiBY et eglvepd i n
sodium oxide (Na0): 9 to 10% by weight, iron (Fe):
0.02% by weight, and water-insoluble componeht: 0.2% by
weight or less). In general, sodium silicate used in
the present invention can be represented also by
10 formula: Naj0 - nSiOy, and in the case where n = about 2
to 4, it is liquid. Apart from the JIS products or
commercially available produqts,'élprepared product
obtained by mixing sodium oxide and silicon dioxide at
a ratio of 1 mole of the former to 2 to 4 moles of the
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 confained 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



the present invention can be.represented also by 10 formul a: Na20

nS 2, and in the case where n = about 2 to 4, it is liquid. Apart fromthe
JI'S products or commercially avail abl e products, a prepared product

obtai ned by m xi ng sodi um oxi de and silicon dioxi.de at a ratio of 1 nole of
the former to 2 to 4 noles of the 15 | atyer can be used. As liquid
sodiumsilicate, JIS sodiumsilicate No. 2 and sodiumsilicate No. 3 are
preferable, and in particular the silicate No. 2 is nore preferable. The

surfactants used in the clear liquid detergent 20 of the present

e o CnanadbEkbLRRbSILLAR SR Ll a Ay pHURLACHA ot

pol yoxyet hyl ene a aryr nonironic surtac t. tiona

f1 uorosurfactant tﬁaeebe bl aﬁant.;@eeaéakp Ta'i%o‘ﬂ%tl s%flftall%soresent
invention. As these slrfactants, conmercially avai abl e products can
be used. - eBe8f sralthe coxage! as @EccbllQeﬁltkﬂleQ@i@l’e@@hrf an@ s@lt anionic
surfactant-are primary or secondary higher 7 al cohol et hoxysul fates and

al kyl phenol sul f agggelenthésamipy prbpertts,sandndar Y eslsc dialidiafdves Wd at es,
each of which has an excellent detergency and an excel |l ent foam ng
property, &and i sskéss Brei patitieuflarly preferable.
Primary higher alcoholethoxysulfate can be
~represented by general formula:
. R-(OCHCHy ) ,0S03M
where R represents a primary alkyl group, particularly,
10 a C12 alkyl group, M represents a cation, particularly
an alkali metal such as sodium, and n represents 1 to
10. Secondary higher alcoholethoxysulfate can be
represented by general formula:.
R(R’)~CH- (OCH2CHj ) n0SO3M
15 where R represents an alkyl grouﬁ, particularly, a
Ce-C10 alkyl group, R’ represents an alkyl group,
particularly, a C3-C4 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 ethere.
Polyquethy;ene alkyl ether:can be represented by
25 general formula: .
RO(CHyCH50) nH

where R represents an alkyl gfqup, preferably a Cg-Cyg



5

5 skin, are particularly.preferable. Primary higher
al:cohol et hoxysul fate can be represented by general fornula: [err] where R
represents a primry al kyl group, particularly, 10 a Cl2 al kyl group, M
represents a cation, particularly an alkali nmetal such as sodium and n
represents 1 to 10. Secondary hi gher alcoholgthoxysulfate can be
represented by general formula: [err] 15 where R represents an al kyl
group, particularly, a [err] alkyl group, Rerr][ represents an al kyl

group, particularly, a C2-C4 al kyl group, Mrepresents a cation,

particularly an-?hk9higgghﬁloﬁggQigﬁgéggkgngl%3% 1A r@&g@%&r%nkprgo. 20

Pr ef er abl e exanpl es”of “t he yoxyet or ary noni oni ¢

surfactant are pebg%g@hfegl gnecahleyl ebhgokyeRh QM kGAGIREFLY o tHAL
pol yoxyet hyl ene al kyl phenyl ethers. Pol yoxyéthyl'ene al kyl ether can be

represented by 2Ban begedprakchteduby geaeirhlWieruRatepresents an al kyl
group, preferably a [err] 8 :
: R-CgH4-0(CH2CH0) nH
5 where R represents an alkyl group, preferably a Cg to
Cg alkyl group, and n represents 9 to 12.
The fluorosurfactant, which is optionally or
preferably mixed in the clear liquid detergent of
the present invention, is a surfactant having a
10 perfluorocarbon chain, and exhibits a fe;y excellent
surface activity at low concentrations. As the
fluorosurfactant, an anionic tjpe, nonionic type or
ampholytic type can be used. Preferable examples of
the fluorosurfactant are perfluoroalkylcarboxylic acid
15 (C7 - C13), perfluorococtanesulfonic acid diethanolamide,
perfluoroalkyl (C4 - Cj2) sulfonate salt (preferably,
an alkali metal salt such as Li salt, K salt, Na salt
or the like), N-propyl-N-(2-
hydroxyethyl )perfluorooctanesul fonamide, perfluoroalkyl
20 (C6 — C109) sulfonamidopropyltrimethylammonium salt,
perfluoroalkyl (Cg - Cjg)-N-ethylsulfonylglycine salt
(K salt or the like),'monoperfluoroalkyl (Ce - C10)
ethylphosphoric acid ester, and the like. Of these,
perfluoroalkylcarbonate (Cy - C13) is particularly
25 preferable. | |
In order to prepare a clear liquid detergent of

the present invention, it is preferable to prepare in



al kyl group, particularly, a Cl2 alkyl group, and n represents 7 to 10.

Pal yoxyet hyl ene al kyl phenyl ether can be represented by general fornula:
[err] 5 where R represents an al kyl group, preferably a (Jerr] to
Clerr] alkyl group, and n represents 9 to 12. The fluorosurfactant, which
Is optionally or preferably mxed in the clq?r i quid detergent of the
present invention, is a surfactant having a “10 per fl uorocarbon chai n,
and exhibits a very excellent surface activity at |ow concentrations. As
the fluorosurfactant, an anionic type, nonionic type or anpholytic type can

be used. Preferabhg, F?gpggﬁdgggﬁgﬁuE%uQBQQ l%? baﬂﬁqﬂia sodium

W
per fl uor oal kyl car boxy Cr - Cl per f1 uor ooct anesul f oni ¢

. acid diethanol ansde;caeef,| wataa! kyl me®h1-chédhrinly Qrin® S alall PRI AH V,
an alkali netal salt such as Li salt, Ksalt, Na salt or the like),

N-propyl - N-(2- hydeexyenbyl) padl gugteeshgnand f(pnar ddxe@esirfeicaalnty| 20
(C6 - C10) sul fonam dopropyl trinethylamoni um salt, perfluoroalkyl
([err])-N-ethyl ssblianybgl yontainihy K sdkiyletheheuliflatle, salt anionic
nmonoper fl uoroal kyl ([err]) ethyl phosphoric acid ester, and the |ike. O

t hese, per$| uoroahkfhcarbhtpatepplgoxypthylpact adldydr oy 25yl nopriefndrcabl e.
In order to prepare a clear liquid detergent of the present invention, it
is preferable tosprépatentp and water, or (c) a mixed surfactant

solution containing an alkylethersulfate salt anionic
surfactant, a polyoxyethyiene alkyl or aryl nonionic
surfactant, a fluorosurfactant and water. Then, to

10 the mixed surfactant solution (b) or (c), the sodium
silicate solution (a) is added gradually and mixed so
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 wafer, 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 examplés of the metal-chelating agent are
ethylenediaminetetraacetic metaléchelating agent such

25 as etﬁylenediaminetetraacetate (EDTA), tetrasodium

ethylenediaminetetraacetate salt and disodium

ethylenediaminetetraacetate salt, with tetrasodium



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 salt anionic 5
surfactant, a pol yoxyethyl ene al kyl or aryl nonionic surfactant, and water,
or (c) a mxed surfactant solution containigg an al kyl ethersul fate salt
anioni ¢ surfactant, a pol yoxyethyl ene al kyl “0r aryl nonionic surfactant, a
fluorosurfactant and water. Then, to 10 the m xed surfactant sol ution
(b) or (c), the sodiumsilicate solution (a) is added gradually and m xed

SO as to suppres afe -1 takned ¢! Baknd ¥hwi8 cullatliy, acid
al kanol am de as %t%ggggggénggﬁggﬁgggaggt S aéded éﬁglgixed?u15 v
For the preparatjpargfabig,sodiumsilicate solution (a), it is nost
preferable that water, a netal -chelating agent, and malic acid or citric

aci d be nixed and di smahyedatedelpartiandardyt peefesablsnt Dismalien, |iquid
sodiumsilicate be added gradually and 20 m xed, followed by the
addition of glycecia) dhd ortaliechelidt segvegent capthabeantihetabdilime
.Silicate so as to capture it, thus stabilizing it. Preferable exanples of
t he netal -£hel atthg mgtal-ahelating agent, especially an
ethylenediaminetetraacetic metal-chelating agent.
Malic acid and citric acid serve also as a pH adjusting
agent.
Glycerin serves as a pH buffering agent, and both
10 natural type and synthetic type can be used.
The freezing/cloﬁding inhibitor inhibits the
freezing of the clear liquid detergent of the present
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 - C;g fatty acid) such as capric acid,
lauric acid, coconut 6il fatty acid, myristic acid,
stearic acid or oleic.acid, and an alkanolamine
20 (preferably, a Cg - Ci1g alkanolamine) such as
diethanolamine, monoethanolamine or isopropanol amine.
Such fatty acid alkanolamides are commercially
available. |
The water used in the present invention may be any
25 one of distilled Qater, pufified water, ion exchanged‘

soft water, regular tap water, ground water and the

like.



et hyl enedi am netetraacetic netal -chel ati ng agent such 25 as

et.hyl enedi am netetraacetate (EDTA), tetrasodi um et hyl enedi am netetraacetate
salt and di sodi um et hyl enedi am netetraacetate salt, with tetrasodi um 10
et hyl enedi am netetraacetate salt being partlcularly preferable. Mlic acid
(particularly preferably, DL-malic acid) anﬂ citric acid serve to capture
and stabilize 5 the netal -chel ati ng age } especially an

et hyl enedi am netetraacetic netal -chelating agent. Malic acid and citric
acid serve also as a pH adjusting agent. dycerin serves as a pH buffering

agent, and both 10 @ﬁarébﬂ&gmesﬁm cayatQs&uelaﬁp@aqanl@elesed The

freezi ng/ cl oudi ng inh| tor reezing of the clear liquid

det ergent of thgppéféfsnslénvﬁaél&atéfdbé%féﬁ&éa&sntaﬁ ghoufltngft Ber eef
and a fatty acid al kanol am de, which is a nonionic nitrogen- 15

cont ai ni ng surf ag4 apdrts Soprwéegrbl y whed. théakmyuati df avkaaeol 4si desss a
condensation product of a tatty acid (preferably, [err] fatty acid) such as
capric acid, |authanasidparosobytweightatthenei ds ﬂytEBdEDCECtU§tStb§rIC
acid or oleic acid, and an al kanol am ne
5 ~ PH value decreases markedly, which is not preferable,
whereas when it exceeds 85 parts by weight, there is a
tendency that the pH vélue-increases, which is not
preferable. More preferably, ﬁater 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
weight, 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 preferablé. 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 prefeiably 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
weight, the Capturing'ability for.the metal-chelating
agent cannot be exhibited, whereas when it is more than
0.3 parts by weight, the pH value decreases 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



20 (preferably, a C8 - C18 al kanol am ne) such as di et hanol am ne,
mnoet hanol am ne or isopropanol am ne. Such fatty acid al kanol am des are
comercially 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 mater and the |Ik22 In the sodiumsilicate
solution (a), it is preferable that water bl ended in an anmount of 30 to

85 parts by weight. Wien the anount of water is |less than 30 parts by
wei ght, there is a tendency that the 5 pH val ue decreases markedly,

which is not pre ?E?Ekgbﬁpc eas WRBhnk! 02X GeedS 485 padtlsS Yy wiligght., there

Is a tendency th ue I ncreases, which is not preéeferable. Mre

preferably, wat efméhouhe Qﬁoaheneedsbalaﬁ. anayphtel 130 168s6%napant papt
wei ght. The neta hel ati ng agent shoul d be bl ended preferably in

an amount of 5 tgylgeRghts Eﬁemﬁfggbt YkeBothamagnlicate cth@not be
net al - chel ati ng agent s |ess than 15 parts by weight, there is a tendency

that the pH val ugul hgr eahebiteli, cands thet detefrgeablye e fifleerecds weemced,
exceeds 15 15 parts by meight; there is a tendency that the pH value
decr eases, 5whi chwhichotispnetepablferabbee whereas when it exceeds
40 parts by weight, alkali becomes excessive, which is
not preferable. More preferably, sodium silicate
should be blended in an amount of 1 to 35 parts by
weight. Glycerin should be blended preferably in an |
10 amount of 0.5 to 15 parts by weight. When the amount
of'g1Ycerin 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 decfeases, which is not preferable,
whereas when it exeeeds 30 parts by weight, the
detergency effect reaches an equilibrium.state or

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

aryl nonionic surfactant be blended in an amount of 5



preferably, the netal -chel ati ng agent should be bl ended in an anount of 5
tq 12 parts by weight. Malic acid or citric acid should be bl ended
preferably in an anount 20 of 0.1 to 3.0 parts by weight. Wen the
amount of malic acid or citric acid is less than 0.1 part by weight, the
capturing ability for the netal -chel ating 3g$pt cannot be exhibited,
whereas when it is nore than 0.3 parts by i"ght, the pH val ue decreases
excessively, 25 which is not preferable.- Mre preferably, malic acid
or citric acid should be blended in an amount of 0.1 to 2.0 parts by

wei ght.  Sodi um siclj cat ‘?ai{%%“'b‘} bR iandedne ShiArifRiak 1 dte ajh@munt of

1 to 40 parts by weigh en-the anount of sodrumsilicate is less than 1

part by weight, Gh8 o8fileGlr¥actatuEnDdlic e NI Rr-drddab8xhidided,

and the detergency effect 1s reduced, 5 which is not preferable,
whereas when it exea@ds oA0 sPaid Sbpartisgily wilikdld. banwreexeasaine ofvhi ch

Is not preferable. Mre preferably, sodiumsilicate should be blended in an
amount of 1 to 3%heakng o cwsu@dTlact@ntcdrs Nesfsowhhmes IPatdebyprwefigglabl y i n
an 10 amount of 0.5 to 15 parts by weight. Wen the anount of glycerin
is | ess than 0. 5theheeteidgeniayy efifidcitt Wecredsesqgasdd,chwhiscndts not
preferabl e, whereas when it
: 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 blendéd 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 0.01 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 ébtained by adding the above sodium
silicate solution (a) to the mixéd surfactaﬁt'solution
25 (b) or (c), and mixing fatty acid alkanolamide to thus

obtained clear mixture. Here, it is most preferable to

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



exceeds 15 parts by weight, the viscosity increases, which is not

pr-ef erable. Mre preferably, glycerin 15 shoul d be bl ended in an anount
of 1 to 12 parts by weight. In the m xed surfactant solution (b) or (c),

t he pol yoxyet hyl ene al kyl or aryl nonionic surfactant should preferably be
bl ended in an anmount of 5 to 20. 30 part§4by wei ght. Wien the anmount of
the nonionic surfactant is less than 5 parts by wei ght, the detergency

ef fect decreases, which is not preferable, whereas when it exceeds 30 parts
by weight, the detergency effect reaches an equilibriumstate or 25

excessive foam nggi g9 Bﬁrﬁ e@eﬁgﬂkCht&é &akeargh%%agk%nx'%or%erah (P

preferabl e that the po yoxyet h or aryl nonionic surfacta

bl ended in an anmggny C?flﬁ an ﬁﬁohﬂtzéfpﬁﬁtg Ry W@%ggg wli§ht, and fatty
al kyl ethersul fate salt anionic surfactant should be bl endéd preferably in

an anmount of 5 tgcH@ Rakhsoh¥miELIRh. athamouhe awvount @b ksl%ebgmw@ri
surfactant is less than 5 parts by weight, 5 t he detergency ef

decr eases, Wwhi chwhennehepafbanabbe, fuheyea&iwhamkaho&&mgaésléolﬁabt%hah

wei ght, the cl eaning detergency effect reaches an equilibriumstate or

excessi ve 5o0am nf.b% bgnewedght, whi elifestneksults, whereas when it
exceeds 6% by.weight, the viscosity increases abruptly,
which is not preferable. It is more éreferable that
fatty acid alkanolamide be blended in an amount of 1 to
4% by weight.

10. ' It is most preferable that the clea; liquid
detergent of the preéent 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 trénsparency 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 detergenf. 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 éxcellent.power for cleaning



preférable. It is nore preferable that the 10 al kyl ethersul fate salt

ani oni c surfactant be blended in an anount of 5 to 40 parts by weight.

t he agueous solution (c) of the m Xed surfactant, the fluorosurfactant

shoul d be bl ended preferably in an anbunt of 0.01 to 0.1 part by weight.

If the anbunt of the fluorosurfactant is Iegs than 0.01 part by weight, the
e

detergency effect is reduced, which is not

ferable. On the ot her hand,

if it exceeds 0.1 part by weight, excessive foam ng occurs, which is not

pr ef er abl e.

It

is nore preferable that 20 t he fluorosurfactant be

In

15

bl ended in an angggh?%f a989tegagélE° ggogheocggep@5g§ebﬁﬁgekg + The clear

| i qui d det ergent

€ préesen veltion can be obtaine y I ng the

above sodi um si | ﬁgﬁ@dsgéu&kean&abft PhbhBrEEXAE SULERATHBAL 18025

(b) or (c),

and

m atty~acid alkano?anlde to thus obtained clear

I ng

mxture. Here, {hshenfgPelobheker abl ¢st profrepdplbe thadi ¥ies deitedg@ntoldst i on
(a) in an anmount of 14 10 to 35% by weight, the m xed surfactant

solution (b) or {R¢ pPesddnd@MpHRFEneioR%be HEsB8YwbW Wei ghtratdld offatot.8 aei d
al kanol am de in an anount of 0.5 to 6% by wei ght.

acid al kan®l am de.0g pessiLhgliter) of water.

10

15

20

25

The present invention will now be described with
reference to EXAMPLES.
EXAMPLE 1

<Preparation of the sodium silicate solution (a)>

52.4 parts by weight of tap water, 6 parts by
weight of tetrasodium ethylenediaminetetraacetate salt
and 0.6 parts by weight of DL-malic acid were mixed
together toimake a solution, then 33 parts by weight of
sodium silicate No..2 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.

<Preparation of the mixed surfactant solution (b)>

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 salt anionic
surfactant (SPAMINE C25 of Miyoshi 0il &.Fat Co., Ltd.:
primary higher alcohol ethoxysulfate), and 56 parts bf
weight of tap wéter.ﬁere fully mixed together, and thus

a mixed surfactant solution (b) was prepared.

When the anount of fatty



5 0.5% by weight, no effect results, whereas when it exceeds 6% by
wei ght, the viscosity increases abruptly, which is not preferable. It is
nore preferable that fatty acid al kanol am de be bl ended in an anmount of 1
to 4% by weight. 10 It is nost preferable that the clear |iquid
detergent of the present invention contain |iquid sodiumsilicate in an
anount of. 4.5 to 13.2% by wei ght. The sodiuﬁﬁsilicate-containing cl ear

i quid detergent, thus obtained, nmaintains its transparency of 15 a
so-called crystal-clear type, that it does not generate a deposit or

precipitate (precipitg%ggpagggggﬁ E%IPg%eg%gﬁigted fromsodium silicate,
e t

and sodium sul fate by e€-reactron ween e surfactant and the al kal i)

under the usual use cagdihLoRs»8ATsHREsCRANo1ut 8101 ClliudiatRis even

the tenperature varies. urther, 1nterns o etergency ‘power, 1t is far

superior to the gogvenbb@nabdadlghesdeitatbsSagassntbgdiuthencivaar akbiqed d
det ergent conposition of the present invention exhibits. an excellent

det ergency powerywhl@agehBlyostekoingsthdSsolutadd ¢bgasbngsotoa washing
ni che, toilet, bathroon1inc¥uding a bath tub. Further, when diluted with
wat er, thes det ergepprexfi bohning ercehkestipeimy tab.cl ®ankthgs 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 aqueous solution (a),
the mixed surfactant solution (b) and fatty acid
alkanolamidé 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'sﬁfficiently stirred. Thus, én agueous
solution (a) of sodium silicate was prepared.
25 <Prepération of the mixed surfactant solution (c)>
27.9 parts by weight of a sulfate ester type

alkylethersulfate salt anionic surfactant (SPAMINE C-25



di shes. For exanple, in the case where the clear liquid detergent of the
pr.esent invention is used for washing clothes, it is preferable that the
detergent of the present invention be dissolved at a ratio of 0.8 to 5
1.0g per 1L (liter) of water. The present invention will now be descri bed
with reference to EXAMPLES. EXAMPLE 1 <Preparation of the sodiumsilicate
solution (a)> 10 52.4 parts by wei Ht of tap water, 6 parts by
wei ght of tetrasodi um et hyl enedi am netetraacetate salt and 0.6 parts by
wei ght of DL-malic acid were m xed together to nake a solution, then 33

parts by wei ght 8ff gﬁ%#ﬂ&sgﬂf f?g@cgﬁggitﬁpﬁfi yii%& 11% %lInS Mes, o dual Iy

15 added t heret tir eque part’s by weir'ght of

o) yeerin vas addgd sttt N M odndy! e dP 4 W s gl

stirred. Thus, an aqueous Solu lumsilica

<Preparation of Bhgyll XeHeTUNLAGLAIL SUr¥ElcRAND)PEiEsoFT 209 ofl6 parts by
wei ght of a pol yoxyéet hyl ene al kyl ether nonionic 'surfactant (PERESOFT 209

of Myoshi Ol &mkgbs®e. 0ilit @& FaRr CoRIY Lidgher oalic @it wehl@ite)or 28
parts by weight of an al kyl ethersulfate salt anionic surfactant (SPAM NE
C25 of M ybshi Offludrbaurfactahnttd. (SURFLON Spilillarwalteghablaldeolof

et hoxysul fate), and 56 parts by weight of tap water were fully m xed
t oget her, and th&sahintziedssGof.acL&dt :spkutfilawrobC ghad kylepatbedkylic
| 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 sodiﬁm
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
aqueous 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 deﬁergents 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 wifh
water by 1000-fold: in Tables 1 and 2, it is indicated

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



16 <Preparation of Detergent> To the m xed surfactant solution (b), the
ahove- described sodiumsilicate aqueous sol ution was added while gently
stirring the solution (b) so as to 5 suppress foaming in the stirring
tub. To thus obtained mxture, fatty acid al kanol am de ( STARFOAM F of Lion
Ol & Fat Co., Ltd.: condensation product of8coconut fatty acid and

di et hanol am ne) was added and m xed. Thus, a8 otal of five types of
detergents (Detergents A 10 to F) were obtained. The bl ending anmounts
(% by weight) of the sodiumsilicate aqueous solution (a), the m xed
surfactant sol utj t Id lham de ared ngi | nyfabl e
1. EXAMPLE 2 15 "a° Em’ﬂ%gr E’S‘tér oy glﬁqu et %mggﬁ isc%f[iee EsEo%auhtéi 2 (a) >
52.4 parts by wepghbrobft 3DaBERPA 0+BAT bR BY t&Ripehatpird @i Ash8, |
et hyl enedi am netetraacetate and 0.6 parts by weight of citric acid were

m xed 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 whil e
stirring, and then the m xture was sufficiently stirred. Thus, an aqueous



solution (a) of sodiumsilicate was prepared. 25 <Pr eparation of
the m xed surfactant solution (c)> 27.9 parts by weight of a sulfate ester
type al kyl ethersul fate salt anionic surfactant (SPAM NE C- 25 17 of
Myoshi Ol & Fat Co., Ltd.) which is an anionic surfactant, 16 parts by
wei ght of a pol yoxyet hyl ene al kyl ether noni %nl c surfactant (PERESCFT 209
of Myoshi G| & Fat Co., Ltd.), 0.1 part b}welght of a5

fl uorosurfact ant (SURFLC]\I S-ill (vvater-sol ubl e) of Asahl G ass Co., Ltd.:

perfluoro C8 al kylegrbexye—asia; patt-sTby mel ) ta mter
were fully nixed ogethq.;,oarg t hys sur & @am snl tEZcrg a1 was
prepared. ‘10 MI<Preparation degnt: Jp t|hé g xgd sbgflact ant
. . o Ny ™~ ((e) . . .
solution (c), the|sqdi yrpidlicate s hvas| added—hi | e |gentty dStirring
the solution (c) p&f@sTtoOSYPPIESS ntngurmg %_‘q,r. To |t hus
obt ai ned uni form ngnture; fatey agi al ke awldel (S sARIQJAﬁF of
Lion O & Fat Co| o|l®d.J} ~Mag|adge ixed. sThés~a' | Glads |fi| £ur types
of detergents (De.@rgentﬂs ©ijtojl) were ned. | The Yl epd n§ | atpunt s (% by
wei ght) of the sofigm$i Ty cdte[aque 1dn (a3} <tjhe| mixgd Sprflact ant
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20 and fatty acid al kanol am de are indicated in Table 2. It should be
nQted that Tables 1 and 2 indicate the anpbunt of each conponent to the
entirety (in % by weight) of the detergents Ato I, together with the pH
val ue and the pH val ue neasured in accordance with JIS 25 K3362-6. 3
(that is, pH value obtained when diluted wth water by 1000-fold: in Tables
1 and 2, it is indicated as a 1000-fold dil ded pH val ue). The pH

measur enent 18 was carried out by using HW 202, a glass el ectrode pH
met er of TOA DENPA L{d.] atl a|tdnperaturfe pf [150C.| . 0%900 P1 |The
detergents prepargd s [above| wgre nelasyreef ijn ferin® + tgagi,pﬁrerogg
stability, cloudiqesgran®| [ X [ |2 [ 2SS 22T
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viscosity in the bel owdescri bed manner. <Transparency> 5 200 mL
(mlliliter) of each of the detergents was placed in a respective clear

gl ass contai ner having a dianmeter of 60 mMm and it was evaluated as to

whet her or not letters in a normal -size Japanese to English dictionary can
. be identified through the liquid 10 detergent, on the basis of the

* followi ng standards: 0O: letters can be cIea?Py read A. they can be read,
but with sonme difficulty X they cannot at all be read <O oudi ness> 15

200 nmL of each of the detergents was placed in a respective glass contai ner

W th a stopper, havi NG 3 d'eg__régrtg%rnt%f Iqi%lﬂcggeéf\irgds téz}&]‘;éde '@q@aﬂlﬁﬁéeﬁby

silica precipitated fromt I"um n e ergent,

cl oudi ness causeqe?ﬁgtggtgca ggﬁ%g%%&gogt%%iﬁggyzoCloﬁgyﬂgégnéwgs, and the

cl oudi ness due to py caus By a change 1 n tenperatures

vere eval uated by;evgsqRyt He Ray Helbulliesbalidd Rntlandards. 0 = No
cl oudiness at all 25 A=Alittle cloudy X = d oudy

<Transparency>
5 200 mL (milliliter) of each of the detergents was
placed in a respective clear glass container having a
diameter of 60 mm, and it was evaluated as to whether
or not letters in a nbrmal-size Japanese to English
dictionary can be identified through the liquid
10 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
<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 témperatures were
e&aluated by eye on the basis of the following
standards. |
O = No cloudiness at all
25 A = A little cloudy

X = Cloudy



22 <Stability> 200 nL-glass containers were filled with the detergents, and
they were air-tightly stoppered. After preserved for one nonth at 35[err]C,
the stability was 5 eval uated on the basis of the foll ow ng standards.
0 = Separation and precipitation of sodiumsilicate was not observed A

=. Separation and precipitation of sodiumsilicate was observed in small

anount 10 X = Separation and prec? itation of sodiumsilicate was
observed <Vi scosity> The detergents were neasured in terns of viscosity
using a C-type viscosity neter of TOKYO KEIKI (Co., 15 Ltd.) at

20[err] C. The resul ts _fr. t.g«i& ove are indicated in Tables 3 and 4 bel ow.
t

23 24 Next, of the<Fi3&l ergents Ato | of the

200 mL-glass containers were filled with the
detergents, and they were air-tightly stoppered. After
preserved for one month at 35°C, the stability was

5 evaluated on the basis of the following standards.

O = Separation and precipitafion of sodium
silicate was not observed

/A =-Separation and precipitation of sodium
silicate was observed in small amount

10 X = Separation and precipitation oﬁ 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 20%C.
The results for the above are indicated in

Tables 3 and 4 below.



present invention, the liquid detergents B, C, G and H were exam ned to
eval uate the detergency power. The eval uation of the detergency power was
made by the 5 met hod of evaluating a synthetic detergent for clothes
defined in JI'S K3362-1990, 7.1. a) Preparation of Dirty collar cloth An

I ndi an cotton white cloth was cut into a size of 11 x 13 cm and two cut
cloth pieces were sewed 10 t oget her to et ch the short and | ong si des
in the sane texture pattern direction with a seamallowance of 1 cm Thus,
a collar cloth (11 x 24 cn) was nmade. A many nunber of such cloth pieces
were prepared. The collar cloth pieces were stitched onto the 15

collars of work clothes, and the work cl othes were worn by workers, who
wor k under ordinary working conditions for 2 to 7 days, thus preparing
dirty collar clothes. O the dirty collar clothes, those which becane dirty
uniformy to the left and right of the seamline 20 were sel ected, 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

cl othes were prepared. _Then, 25 the thread sewing the seam ng all owance
portion of each dirty col|l ar cletth was renoved, to separate it into two,
whi ch were to be |usedsfoy| Hesh| wiBefore the thre n
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25 the sewing all owance portion is renoved fromeach dirty collar cloth,
synbols which indicate that dirty collar clothes are of a symetrical pair
(for exanple, No. 1 and No. 1') were marked on both corners of the cloth 5
with an oil marking pen. In the manner described as above, 8 sets each
consisting of 15 test cloth pieces were pregg{ed. b) Preparation of

Det ergency Power Determ ning Test Sol ution 1. Reference

Det ergent for Determ ning C eaning Power Sodiumlinear

dodecyl benzenesul fonate, sodiumtripol yphosphate, sodiumsilicate, sodium

car bonate, sodium car thyl [l ' I ate, 15 of
RTetdy e %%éﬁ&msyé&fofa@ﬁblo |

whi ch were prescribed, wer'e m xed at ratiro of 15 : 17 3: 1

58, and dried pioalditt (SRS (RN IR I RS B 1 B3E Gind he

powder, in terns of the anount of anhydride, was weighed out and dissol ved

into 1000 nL of {ReePesalined tésevediite?@he dtAH@IMSH dotvedt SSapnd ng 133
ng of potassiumchloride dihydrate to water to nmake a total anmount of 1000

m.). There were prepakbedonowt @hesdeitexgeticg Pt rdeiay gritle 39 WHeoN. 2.
Each of the liquid detergents B, C, G and H of
5 method 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 iﬁtb a size
of 11 x 13 cm, and two cut cloth pieces were sewed
10 together to match the short and long sidgs 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
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 coilar clothes, those which became
dirty uniformly to the left and right of the seam line
20 wefe selected, and they were divided into three levels,
that is, very dirty, fairly .dirty and little dirty, in
accordance with the dégree of the dirtiness. 5 of
dirty collar clotﬁes were prepared for each level, and
thefefore a total of 15 clothes were prepared. Then,
25 the thread sewing the seéming 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



25 - EXAWPLES 1 to 4 was dissolved into 1000 nL of prescribed use water
at. 1 g/ L. 26 c) QOperation (1) Into iL of each of the reference detergent
solutions for determ ning the detergency power and the cl eani ng aqueous
solutions of EXAMPLES 1 to 4 (at 30[err]C, 5 one set of dirty collar
cloth (15 pieces) prepared as test cloth vva; put Meanwhi | e, one set of
dirty collar cloth (15 pieces) which nake pairs wth the above, was put
into 1L of each of the reference detergent solutions. The dirty collar

cloth was washed in each 10 detergent solution for 10 mnutes using a
det ergency power th%s%bgwg_n@a%ﬁ'l%%a(ﬂtcet AUIRIC P S— BV F B & P Il
nunber 1205 rotations per “m nute) After finishing the washing, eac

sanpl e cloth wascsqueezed owdf,t Is)jmmspuﬂuldﬁ A nHi ceftd Rhakd dirtPrasicrdbed
use water of 30[err]C, so as ‘to be rinsed for 30 m nutes, usi ng the m xi ng

type detergency pdethekeslrendfmacyR@etatiedlapere: (Hirs expeipild 0mNoNasy
repeated two times. (3) After finishing the rinsing, each test ‘cloth 20
was air-dried, aafdaNbestl’gl eielrecmaaked wint bothe coafrerenof ddieercgaertth
solution and a.correspondi ng test
5 with an oil marking pen.
In the manner described as above, 8 sets each
consisting of 15 test cloth pieces were prepared.
b) Preparation of Detergency Power Determining
Test Solution
10 1. Reference Detergent for Determining Cleaning
Power
Sodium linear dodecylbenzenesulfonate, sodium
tripolyphosphate, sodium silicate, sodium carbonate,
sodium carboxymethylcellulose and sodium sulfate, each
15 of which were prescribed, were mixed at a weight ratio
of 15 : 17 : 10 : 3 : 1 : 58, and dried at about 105°C,
then made into powder. 1.33g of the powder, in terms
of the amount of anhydride, was weighed out and
dissolved into 1000 mL of the prescribed use water
20 (obtained by dissolving 133 mg of potassium chloride
dihydrate to water to make a total amount of lOdO mL) .
There were prepafed four of such a reference
detergent solutioﬂ.
2. Each of the liquid detergents B, C, G and H of
25 EXAMPLES 1 to 4 was dissolved into 1000 mL of

prescribed use water at 1 g/L.



cloth cleaned with a detergent solution of a respective one of EXAMPLES 1
tQ 4, were stitched together into a pair, followed by ironing. In this
manner, test 25 sanples of 15 x 4 were prepared in total. d) Evaluation
15 pairs of test sanple cloth .pieces were placed 27 in the order of

mar ked synbols, and the degree of renpving of the dirt on a sanple cloth
cleaned with the detergent solution of the %ﬁesent I nvention, as conpared’
to the test cloth of each pair, which was 5 cl eaned with the reference
detergent sol ution, was evaluated by three panelists on the basis of the
foll owi ng standard whi | anpared the test cloth pieces on the left
and right sides, of e&h E%e\r{ca\?\(ﬁ r%’each ot her. 10 -2 clearly

LR st oL S B, o e A Bdpldeitesons
indicated in Tabkgs,3ibAs8for determining the detergency power and the
cleaning aqueous solutions of EXAMPLES 1 to 4 (at 30%C),
5 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
solutions. The dirty collar cloth was washed in each
10 detergent solution for 10 minutes using a detergency
power testing machine of the prescribed mixing mode
(rotation number 120+5 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 air-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 tegether 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



28 Table 5 (Detergent B) Dirty collar Panelist Panelist Panelist cloth
3

1 2 No. 1 +2 +2 +2 2 +1
+1 +1 3 +2 +2 27 +2 4 +1 +1

+1 5 +1 +1 +1 6 _ +2 +2 +2 7
+2 +2 +2 8 +2 +2 42 9 +1

+1 +2 10 +1 +1 +1 11 +2 +2
+2 12 +1 . + 1 dedie +2 14
1o _ 42 in the+fr%§r of marﬁ%d %ymbols¥25%d the -ﬁ?'ﬁﬁeﬁf | T
+25 +25 rem%%ing of the dirt on a sample cloth cleaned with the

detergént solution of the present invention, as
compared to the test cloth of each pair, which was

5 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
each other.

10 -2 : clearly inferior

-1 : somewhat inferior

.-0

not substantially different
+1 : somewhat superior

+2

clearly superior =

15 The results were indicated in Tables 5 to 8.



Table 6 (Detergent C) Dirty collar Panelist Panelist Panelist cloth
Nl 2

1. _ 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 28 412 11 +1 +2
+2 12 +2 +2 +2 13 +2 +2 +2 14
+2 +1 +1 15 +2 +2 +2 Tot al +26
+27 - +27. 30 Tabl e 7 (Det®algkat5Dé&tetrgent B)
Dirty
collar | Panelist | Panelist | Panelist
cloth 1 2 3
No.
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 T +2
9 +1 +1 +2
10 +1 +1 +1
11 +2 +2 +2
12 +1 +2 +2
13 +2 C+2 +2
14 +2 +2 +1
15 +2 +2 +2
Total +24 +25 +25




col l.ar Panel i st Panelist Panelist cloth 1 2
No.w 1 +2 +2 +2 2 +2 +2
+2 +2 +2 4 +2 +2 +2 5
+2 +2 6 +2 +2 +2 7 +2
+2 8 +2 +2 +2 9 +2 +2
+2 +2 +2 11 +2 29 42 +2 12
+2 +2 13 +1 +2 _ +2 14 +2
+2 15 +2 +2 +2 Tot al +29 +30
31 Table 8 (Detergent H) Dirty col fablePan¢besérg€aneCjst Panel
1 2 3
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 T 4+2
9 +2 +1 +1
10 +2 +2 +2
11 +1 +2 +2
12 +2 +2 +2
i3 +2 +2 +2
14 +2 +1 +1
15 +2 +2 +2
Total +26 +27 +27.

+2 3
+2
+2
+2 10
+2
+2
+30
cloth



No. 4 +2 +2 +2 2 +2 +2 +2 3
+2 7 +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 +2 305 14 +2 +2
+2 15 +2 +2 +2 Tot al +30 +30 +30 As
descri bed above, according to the present 5 i nvention, there can be
provided, for the first time, a cl®ablki quiDedeirgegentG)cont ai ni ng sodi um
silicate and a surfactant, which has been considered difficult or
i npossi bl e to obtain until—+teday—Fhe—sediup-steater—~ecoentalnr-Ag cl ear
| iquid detergent of the pfbieny 1( invention is stjable for 8 | ong
period of time, does not ¢reatg,Plesi i€y Pinsl LudiNESsSe] A0d (has a very
excel | ent detergency powef.
cloth 1 2 3
No.
1 +2 +2 +2
2 +2 +2 +2
3 +2 +2 42
4 +2 +2 +2
5 +2 +2 +2
6 +2 +2 +2
7 +2 +2 L +2
8 +2 42 42
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




CLAI MS1 Aclear liquid detergent which contains, in water, liquid
sodiumsilicate, an alkylethersulfate salt anionic surfactant and a

pol yoxyet hyl ene al kyl or 5 aryl ether nonionic surfactant, and which
does not generate a precipitate, and does not becone cloudy due to a change
in tenperature. 2. The clear |iquid detergent according to claim1, which
contains the sodiumsilicate in an 10 ambunt: of 4.5 to 13. 2% by wei ght.
3. Aclear liquid detergent which contains liquid sodiumsilicate, a

met al -chel ating agent, malic acid or citric acid, glycerin, an

al kyl ethersul fate salt anionic surfablens, (Bepekyenyethyl ene al kyl or aryl

15 et her nonionic surfactant, fatty acid al kanol am de and water, and
whi ch does not generat e appreecipi-tate—and—goes—not—beconecloudy due to a
change in tenperatures. 4|Dimeycl ¢ar |iquid{detergent |accordingijto claim3,
whi ch contains the liquid|sgghym $ig] I 29 1158 t off 4.5 to
13. 2% by weight. 5. The cl|ear Hl q iédirg%j;%r%ent aec%:losfigi n%lg%)éojfﬁ%i m 3, which
further contains a fluorogaiesbtant. 61 A clear Riquid det@rgent] conprising
10 to 35% by wei ght of (a)yg.sodi imsilicate¢..solution containing 25 1
to 40 parts by wei ght of [gurd—sgpdiumsrtitate—360
' 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 42

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 ﬁntil today. The sodium silicate-
containing clear liquid detergent of the preseﬁt |

10 invention is stable for a long périod of time,'does not
create precipitates or cloudiness, and has a very |

excellent detergency power.



to 65 parts by weight of water, 5 to 15 parts by weight of a

nmetal -chel ating agent, 0.1 to 3 parts by wei ght of 33 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 o Eﬁethéﬁl‘fate salt anionic surfactant, 5 5to 30 parts

al
by wei gh“!ﬁil y’ 'Mﬂm yl ene al kyl or aryl3?et her noni onic surfactant and
20 to 65 !

of water, or (c) a surfactant solution containing
5 to 50 parts by Wei ght *of an al kyl ethersul fate salt anionic surfactant, 5
to 10 30 parts by weight of a pol yOéyEtRy efe al kyl or aryl ether

noni oni ¢ surfactant, 0.01 to 0.1 part by weight of a fluorosurfactant and

20 10 65 parts by wel gnl of JRIEE 1 GRS Sl o RROUMELE N ofla (M) TohLY

acid al kanol am de. 15 ~ (. The clear [Tquid detergent according to
claim6, which copitaifs 1tikfild HER IOH UM Calf d ke aiatiil fitd. 5 to

13. 2% by wei ght. _
salt anionic surfactant and a polyoxyethylene alkyl or -
) aryl ether nonionic surfactaht, 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
wéter, 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 iiquid detergent comprising 10 to 35%
by weight of (a) a sodium silicate solution containing

25 1 to 40 parts by weight of liquid §odium 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



<4

10

15

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.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
alkylethersﬁlfate 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.

O



