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-1, A - DESCRI PTI ON DETERGENT COWPOSI Tl ON Jl2o%
[ Fechnical Field to which the Invention Bel ongs] This invent oncqg\/‘
relates to a detergent conposition in powder for clothes. [ Prior
Art] Detergents for clothes are conposed of surfactants which

sol ubilize stains on fibers and thus dissghye or disperse the sane in the
washi ng |iquor, sequestering agents for renoving, for exanple, calcium and
magnesi um whi ch deteriorate the pepggererseoef the surfactants, alkalis
pronoting the deconposition and solubilization of stains, high-nolecular

wei ght conmpeisdRdediT HoMRSiriget ai ns and ot her detergent buil ders.
One of the actions of detergent builders is to inhibit the redeposition of

soil s once remvﬁ%&rﬁq_[méalotﬁe&dph@égﬁg%? tgfﬁ tﬂ”e J..sone@%i)%%;p this

_effect i ncl ude so ripoly- , polyacrylic acid :
Bui | der s, ci {at MOH SRR tHRTe B8R i ehAteTRRT | ATRERA PR i oved
physi cal prggg&%&e%o%n%l%%ggghlity in cold water" (containing

[Prior Art]

Detergents for clothes are composed of surfactants which
solubilize stains on fibers and thus dissolve or disperse the
same 1n the washing liquor, sequestering agents for removing,
for example, calcidm and magnesium which deteriorate the
performance of the.surfactants, alkalis promoting the
decomposition and solubilization of sfains; high-molecular
weight éompounds for dispersing stains and other detergent
builders.

One of the actions of detergent builildexrs is to inhibit
the redeposition of séils once removed from clothes. Examples
of builders exhibiting this effect include sodium tripoly-
phosbhate, polyacrylic acid and polyethylene glycol. As an
example of the prior art with the use of these builders,
citation may be made of "Detergent composi‘tion having improved
physical properties and solubility in cold water" (containing
surfactants, sodium tripolyphosg_k_late, polyethylene gl}lrcol
and polyacrylic acid) disclosed in U.S. Patent No. 4657693.

However, this composition is insufficient in the performance



surfaetants, sodi um tri polyphosphate, polyethylene glycol and polyacrylic
~aei.d) dlsclosed in U S Patent No. 4657693. However, this conposition is
insufficient in the performnce _

- 2- of inhibiting the redeposition of solid stains. [ D scl osure
of the Invention] The present inveptors have conducted extensive
studies to solve the above-nentioned problem As a result, they have
found out tbat ihhebakeyg- thet redegopiebbanogasohedssitagdshy bl endi ng an

i norgani ¢ phosphate, polyethylene glycol, a copol ymer of acrylic acid
and nal ei ¢ aci d gpd sE1adhee gfs%hg Invghtg°§9e0|f|c ratio and further
addi ng a surfactant and an al kali thereto. Accordingly, the

pr esent inventio r t i ni ng
2750 1 o BRGS0

ggﬁgggﬂg{eng ?%%?9:aCIgov?omﬁgtaﬁng$ﬁ§$ﬁgfaubegégES%%?&h%fg%r a%Pant and

an al kal i | n ot her. words, the invenfion dlrec ed t det er gent
conposi ti onf?ﬂnﬁoﬂ‘)u']ErJ‘:’i‘lﬁ'i’ﬂ:rp‘i‘}?‘%|ar¥bo Ve é‘lﬁ”ftai'c‘i%?ré rbe solved by

characterlzed bg further conpr|5|ng 15 to 30 wt. 960f an
ing an inorganic phosphate, polyethylene glycol, a

copolymer of acrylic acid and maleic acid and Glauber's salt
at a specific ratio and further adding a surfactant and an
alkali thereto.

Accordingly, the present invention provides a detergent
compdsition in poﬁder containing 15 to 30 wt. % of an inorganilc
'phosphate, 0.05 to 2.0 wt. % of a copélymer of acrylic acid
and maleic acid, 0.05 to 2.0 wt. % of polyethyleﬁe glycol, 15
to 40 wt. % of Glauber's salt, a surfactant and an-alkali.

In othez'word;, the inveﬁfion is directed to a detergent
compoéition in powder comgrising a surfactapf and an alkali,
characterized by further comprising 15 to 30 wt,:%ﬁof an
inoré_anic phosphate, 0.05 tb 2.0wt. ¥ ofa copolymér of acrylic
acid and maleic acid, 0.05 to 2.0 wt. % of polyethylene glycol
and 15 to 40 wt. % of Glauber's salt or sodium sulfate.

It is preferable that the detergent composition of the
present invention further contains 0.1.to 5 wt. % of a
crystalline silicate which gives a maximum pH value of 11 or

above, when dispersed in deionized water at 20°C at a rate of



I nor gani ¢ phosphate, 0.05 to 2.0 wt. % of a copolymer of acrylic acid and
mal eic acid, 0.05 to 2.0 wt. % of pol yet hyl ene gl ycol and 15 to 40 wt. %
of G auber's salt or sodiumsulfate. It is preferable that the

det ergent conposition of the present invention further contains 0.1 to 5
w. %of a crystalline silicate which gLges a maxi nrum pH val ue of 11 or
above, when dispersed in deionized water at 20[err]C at a rate of

-3- 0.1 wt 0.% wandsSushd asucH leal ankayihey thateastldastd s50mlacH.d 0N
aqueous solution of HO is needed in lowering the pH value of 1 1 of .the

above- menti gngd,aQtgous 1 dk 3R 6 Gitt AslBeeded inTHEwELIREOEHE pIEGFEAS tiON
of the present “invention preferably contains 10 to 40 wt. % of the

surfactant gpd,1§ otﬁc'o the ‘é(‘b‘ov%‘%—?x{eg%??n@hk lveous dis?{e#(;s;iho‘?f F£rapl e that

the inorgani'C phosphate 1s a phosphate, an o osphate or a
pyrophosphat e ang.the, .counter ion of..t.he s | S | i )
Particul ar exar.rp?f&e St (ﬁo)v\?\glsl&f'oilcr‘% ittélea %s:ér#}a ln%‘{%%{oa%i d

i nclude acrylic acid/maleic acid cogol gmars, aé;réll ic_acld/maleic é\r}m/dri de
copol yners RAGESEAOA CORTAINS A EZf40 wt. ¥ of the surfactant an

to 30 wt. % of the alkali.

It is preferable that the inorganic phosphate is a
tripolyphosphaté , an orthophosphate oxr a pyrophosphate and the
counter ion of the salt is an alkali metal.

Particula::; examples of the copolymer of acrylic acid and
maleic acid include acrylic acid/maleic acid copolymers,
acrylic acid/maleic anhydride copolyth.ers and partial salts
thereof.

_According to the present invention, a phosphorus-
containing detergent containing a surfactant, an alka;.i, gn_
inorganic pﬁosphate and Glauber's salf is improved by adding
.a copolymer of gcrylic acid and maleic acid and po:'!.-;;thylene
glycél thereto.

[Detailed Description of the Invention]

Preferable examples of the inorganic phosphate to be used
in the present invention are orthophosphates &nd pyro-
pho'sphates, in addition to tripolyphosphates. It is
appropriate that the content of sodium tripolyphosphate in the

whole phosphates is at least 80 wt. %, while the contents of



Accor di ng to the present I nvention, a phosphorus- containing detergent

centaining a surfactant, an alkali, an inorganic phosphate and G auber's .
salt is inmproved by adding a copolyner of acrylic acid and naleic acid and
pol yet hyl ene gl ycol thereto. [Detail ed Description of the Invention]

Pref erabl e exanpl es of the inorganic phosphate to be used in the present
I nvention are orthophosphates and pyro- phosphates, iin addition to

tripol yphosphatRphddp Ho‘-‘n@ra%(aordrﬁt phdsphdxard Qi @frang um
tri pol yphosphate in the whol e phosp%gt es |s§i§lt | east 80 wt. % while the

contents of ctf.velyOESEBﬁtp/ PAPLE Rekfl 2BAnPIIOPROFRNOE | (adificht ange
0

re
respectively fslpo rom 2 w. % (content:-- in terns of

Gy T Sttt e ol 1 aboeacochf Tptoble i 0 on

and/ or potassi um-are 5t

I norgani c phosph e det ergent conpositiaon is 15 1o 30 mt. %
preferably #¥% & #bl% (aé’gan p&%acﬁ%}%ﬁreer 1131 I'n
addition to the sequesterin effect the cogol mer of acryl ic acid and
mal ei ¢ aci dPE§fisrapded theneForyr cThat conten the inorganic

phosphate(s) in the detergent composition is 15 to 30 wt. %,
preferably 17 to 25 wt. % (content: in terms of dry matters).
In addition to the sequestering effect, the copolymer
of acrylic acid and maleic acid to be used in the present
invention further exhibits an effect of dispersing s'ol:Ld stain
particles from the clothes into the washing bath and another
effect of inhibiting the redepbsition (re-staining) of these
~ particles onto the elethes . It is preferable for this plrpose
to blend a copolymer having a molecular weight of £rom hundreds
to one hundred thousaﬁd and represented by the followlng
formula (I). In general, t:he copolymer is prepared by random
polymerization. -
~(2) 0= (2,),= + (m+2n)M ) (1)
in the above formula, Z, represents a monomeric unit
originating in acrylic acid; Z, is another monomeric unit
originating in maleic acid or maleic anhydride; '_m and n are
numbers capable of giving a molecular weight (m+n) of hundreds
to one hundred thousand and a ratiom:n of 8 : 2 to 5 : 5; and

M is Na, K, NH, or H. This copolymer may be in the form of



I nvention further exhibits-an effect of dispersing solid stain particles
froqm the clot’hes into the washing bath and another effect of inhibiting
the redeposition (re-staining) of these particles onto the clothes. It is
preferable for this purpose to blend a copolynmer having a nol ecul ar wei ght
of fromhundreds to one hundred thousand gnd represented by the follow ng
formula (lI). In general, the copolyner is prepared by.random '

pol yneri zat pOPartial salt. Ms in oh&'idlecule ard Ja miRtulre abone, floromul a,
Z[err] represents a nononeric unit originating in acrylic acid; Zferr] is
anot her nonggerd,£¢jnigt originating in maleic acid or maleic anhydride; m
and n are nufrbers capable of giving a nol ecul ar wei ght (m+n) -of hundreds

to one hundred t bausand,and gel Bhlocobdyhed or2h Rormpia A1 M inda, K

NH4 or H. This copol yimer ay _ a partiral salt.
e ne o EaraEn Y o RS 80 b e Pty S ndhesuter RS
to 2 w. % The nol ecular weight of this pol gg% ngf%Bagb% 3pges from
200 to 100, #6othis polymer preferably ranges | .
It is preferable that the polyethylene glycol to be used
in the present invention is one having an average molecular
"weight of 5,000 to 15,000. The content of polj(ethylene glycol
in the composition is 0.05 to 2.0 wt. %, preferably 0.1 to 1.0
wt. %. |
Glauber's salt to be used in the present invention, which
is a generic name of sodium sulfate, has effects of enhancing
the salt strength of the washing bath ahd forming, similar to
other alkalis, the skeleton of the detergent particle after
drying. It is preferable that the.content of Glauber's salt
in the composition is 15 to 40 wt. %, still preferably 18 to
35 wt. % .(content:in terms of dry matters).' ”
"In.the present invention, the detergency of the
composition can be further improved by adding a crystalline
silicate. The crystalline silicate to be used in the‘present
invention is one which gives a maximum pH value of 11 or above,
when dispersed in deionized wafef at 20°C at .a rateof 0.1 wt. 3,

and such an excellent alkalinity that 5 ml of a 0.1 N aqueous

solution of HCl is needed for lowering the pH value of 1 1 of



It is preferable that the pol yethylene glycol to be used in the present

I nvention is one having an average nol ecul ar . weight of 5,000 to 15, 000.;

. The content of polyethylene glycol in the conmpositionis 0.05to 2.0 w.

% preferably 0.1 to 1.0 w. % d auber 's salt to be used in the
present invention, which is a generic napg.-of sodiumsulfate, has effects
of enhancing the salt strength of the washing bath and formng, simlar to
ot her al kal ithe tdmowkealeaitiomdd tdmatrierdisyesaidn cte Bt eSuadryng. It is
preferable that the content of G auber's salt in the conpositionis 15 to
40 wt. % stddystdeffiady ildhtd i3 Mtidguled eftom et s t@1Dindry
matters). In the present invention, the detergency of the

conpositionéﬁ%%fHBgiyfg%¥e§pproved by adding a crystalline silicate. The
crystalline silicate to be used in the present invention is one which

gi ves a maxi num ] of. 1. ﬂ%ﬁg | sher odd Lont zed wat er
at- 20[err] C at a%ﬁ%%#ﬁ&%@%ﬁ@%ﬁe Suc n%)(c%%fl@%{éﬁy%ﬁ%?%%%% that 5
g} gf 16.‘ 019 1 sN:Ll%'. uaetoeusares o1:|hu¢:;[s|eo %aq}cingcjtﬂes i:noeil.efl.do%jiﬁcg(r) Ecérr?ﬁ’&%{'g%%cg_ Prgn;/fllolrjlg d

aqueous dispersion to 10. Such a
. x(M,0) ‘- y(Si0,) - z(Me,0,) * w(H,0) : (II)

wherein M represents an element of the group Ia in the
periodic table, particularly preferably K and/or'Na; Me
represents one or more elements selected from ambng those of
the groups IIa, IIb, IIIa, IVa and VIII in the periodic table,
preferably Mg and/or Ca; y/x1s 0.5 to 2,6; z/x 1s 0.01 t0 0.9;
w is 0 to 20; and n/m is 0.5 to 2.0.
The crystalline silicate represented by the generél
formula (II) can be produced by reference to JP-A 7-89712.
Also, crystalline silicates having the following
composition can be appropriately employed:
M,0-x'(S10,) - ¥' (H,0) (II1)

'wherein M représents an alkali metal, particularly
preferably K and/or Na; x'" is 1.5 to 2.6; and y' is 0 to 20,
particularly preferably 0 substantially.

The crystalline silicates of the general formula (IIT)

are described in JP-A 60—227895,'Phys. Chem. Glasses. 7,
127-138 (1966), Z. Kristallogr., 129, p. 396 - p. 404 (1969),

_etc. Also, powdery or granular products are availlable as



crystalline silicate is distinguished fromcrystalline alumnosilicates.
Particularly preferable exanples of the crystalline silicate are those
having the foll owi ng conposition: x(N[err]O) [err](Siderr])
[err](Me[err]derr]) [err](Herr]O (rn) wherein M
represents an el ement of the group la in the periodic table, particularly
preferably K and/or Na; Me represents one or nore elenents selected from

among those g sidie UpSbldy ol | berd! fopbifee 308, Vidd 1 et odic

table, prefera d/ or? X 1S 0.9, w

Is 0 to 20; g@gp%.%' S5Q. ? fg’rgfgf'ab{.elgo -@ge Cfﬂét@ﬂa} Cﬂagl.lgi 1e.Lcate

represented he génera ornu can be pro erence to

JP-A 7- 89712 y es_.havi t.he oIIo

conposi tion Baﬁnbgmgﬂﬂ oBﬁ é E\? 1 0 'ecpréa%erabf % V& ergr 1" 1 &t
X(Sqew]ggar Hew]q (renr) Mme1M .
represents afR®afR Ps 8P particularly preferably K and/or Na; x' is 1.5

to 2.6; and y' is O to 20, particularly preferably O substantially.
The crystalline sl tkessrfartans tehercgipfawefliin the present iggeaytieay in
JP- A 60-227895, Phys. Chem d asses. 7, 127-138 (1966), Z. Kristallogr.
129, p. 396usepis #dle(dOGMNe containhg@n poideiy mr@mnhlaSptbdmm are
avai |l abl e as
.component. It is particularly preferable in the present
invention to use linear aikylbenzenesulfohates having 12 to
14 cerbon atoms in the alkyl chain or.alkyl.sulfates having
12 to 18 carbon atoms. As the counter ion, alkali metals are
preferable and sodium and/or potassium are still preferable.
In addition thereto, it may contain a small amount of fatty
acid salts originating in beef tallow or coconut.
In the present invention, the content of the anionic
surfactant ranges from 10 to 40 wt. %, preferably 15 to 30 wt. 3%.
As the alkali to be used in the present invention, it
is preferable to add conventiepally known alkali(gj in
addifion to the crystalline silicate and inorganic phosphate
as described above. Examples of such alkalis include alkali
metal carbonates such as sodium carbonate generally called
dense ash or light ash, and amorphous alkali ﬁetal silicates
such as JIS No. 1, No. 2 and No. 3. These inorganic alkalis -

are effective in the formation of the particle skeleton in the

step of drying the detergent and thus ensure the provision of



-7- "™Na-SKS-6[-err]" ([err] -Na[err]Si[err](err]) fromHoechst AG In the
_ present invention, it is preferable to use the crystalline silicate in an
~anount of O to 5 w. % preferably 0.1 to 5 wm. % in the conposition.

As the surf actant to be enployed in the present invention, use is nmade of
one containing an anionic surf actant as tge main conponent. It is
particularly preferable in the present invention to use |inear

al kyl benzenessil{onad Bp bhad B8A1R1 §101y ¥ cvwamlen dettergentst.heThkkydntémt n or
al kyl sulfates having 12 to 18 carbon atonms. As the counter ion, alkali

netal s are 4y eher abkglanth sod H%ﬁagiﬁioﬁ%ﬁéﬁém%&a&idéé firionf eoabd e.
In addition thereto, |t may contaln a small anount of fatty acid salts

originating ef £ 19 td s REEsent invention, the
content of tdnd; ‘"gﬁl O%I’ll c surfact an ngers0 rom10 to 40 wt. % preferably 15

to 30 wt. % he. al kal i e L pye n, it
S preferabl eto H&Ioa%cifn%?ﬁl%%a?ﬁ/ bonoo‘%;\%%iﬁ[ ‘{56‘3 pé&ﬁ&%%ﬁ?lgonnh?% t he
crystal line silicate and inor anl C q: hat e S descr bed above, Exam es
of such al k&ItERGRY fuRPTREH T OMR ) “HEL ARsTs BT B8 ST AT bihat o
generally called dense ash or light ash, and armrphou al kal i et aJ
Silicates SbHigEly)kgoms campepends AaFINGL 8 PUHAGLY %&oé’é’nFetéPka#?’é

example, surfactants such as nonionic surfactants such as
polyoxyethylene alkyl éthers, cationic surfactants and
ampholytic surfactants; sequestering agents such as
crystalline aluminosilicate called zeolite and'crysta;line
sil;cafes descfibed in JpP-2A 7-89712 and JP-A 60-227895;
'organic.sequestering agents such as éthylenediamine-
tetraacefic acid (EDTA) and citrates: d;spe;sants or
color-transfer inhibitors such as carboxymethylcellulose
(cMC), polyvinylpyrrblidone (PVP) and pdiyvinyl alcohol
(PVA);5leachingagentssgghassodiumpercarbonate;bleaching
activators such as organic pe;acid precursors éggéfibed in
JP-A'6-316700 and tetraacetylethylenediamine (TAED); enzymes
such as protease, cellulase, amylase and lipase; enzyme
stabilizers such as boron compounds and sodium sulfite;
fluorescent dyes of biphenyl or stilbene type, defoaming
agents of silicone/ silica type, etc.; antioxidants; blueing
agents; and perfumes. Mo?e particularly, those described in

JP-A 8-218093 can be used as the above-mentioned additives.



are effective in the formation of the particle skeleton in the step of
dryi ng the detergent and thus ensure the provision of

-8- relatively hard and highly fl owabl e detergents. The content of the
~alkali in the conposition preferably ranges from10 to 30 wt. % stil
preferably from1l5 to 25 wt. % , In agdition to the above-nentioned
conponents, the detergent conposition of the present .invention may contain

publicly known corfenidtergach cmpositildc makeswpreduced floy pubdinilye,
surfactants such as nonionic surfactants such as pol yoxyet hyl ene al kyl

ethers, catixjwh féithaeisant PhaUhpr P 8e psoBIHAGBbAA1$2QUSSELR | HE)
agents such as crystalline alumnosilicate called zeolite and-crystalline

~silicates d 5 Cc
Sequect ori ng SaaR ST oL R e v AT depRhaRToR the e
citrates; dis r%%I S50r color-transfer inhibitors such as. .
carboxyneth§ﬁ 9% ose (CMC), polyvinyl pyrrolidone (PVP) and ponV|nyI

al cohol (PVA); bleach|nc ents as SOdI um per ¢ rpbonat e; blea hing .
activators such dt fg tB"r cerr?%’e %‘u S P 1316700

- and tetraacetylethylenedlan1ne (TAED) enzyne
detergency and, moreover, ‘an. excellent performance of

inhibiting the redeposition of solid stains.

[Mode for Carrying Out the Invention]
Examples 1 and 2 and Comparative Examples 1 to 4

An aqueous - slurry having a solid content of 60 % was
prepared f£rom 20 kg of LAS, 0.5 kg of an AA-MA copolymer 0.5
kg of polyethylene glycol, 20 kg of sodium tripolyphosphate,
10 kg of sodium silicate JIS No. 2, 14.9 g of soda ash, 20 kg
of Glauber's salt and 0.3 kg of a fluoreséenr dye. After spray
drying the slurry, the powder thus obtained was fed into a
vertical blender. After further adding 3 kg of zeolite, 1.5
kg of a crystalline silicate and 1 kg of enzymes}#%he blend
was ﬁixed.to thereby give the detergent compositiﬁn in powder
(bulk density: 0.35 g/ml, average particle size: 400 :um) of
Example 1 as shown in Table 1. The compositions of Example
2 and Comparative Examples 1 to 4 were prepared in the same
manner.

Each of the compositions thus obtained was subjected to

a detergency test and an anti-redeposition test by the



such as protease, cellul'ase, anylase and |ipase; enzynme stabilizers such
as .boron conpounds and sodiumsulfite; fluorescent dyes of biphenyl or

. stil bene type; defoam ng agents of silicone/ silica type, etc.;
anti oxi dants; blueing agents; and perfunmes. Mre particularly, those
described in JP-A 8-218093 can be used as,the above-nentioned additives.
The detergent conposition may be produced Dy publicly. known nethods. The

apPr opr i at e<B194yaioRetpRdLL opanoan bsumﬁaﬂkxssehscx_-eeuwst hose ski |l ed

in the art epen conposi t he conposition of the

present inv detergency and, nDreover an excel | ent
perfornancegg%%ggﬁ%§§' 'ﬁégshe redeposition of solid stains. . [ Mode

for Carryln Qut the.lnvention agples_ 1.an Cbnparative Exanpl es
1to 4 ﬁﬁpaaagaag 8 uFF§£ﬁégﬁﬁgRX §&PGe Jof 60 % was prepar ed
from20 kg of LAS, 0.5 kg of an AA-MA_copoly ner 0 5 Kk olyethylene :

glycol, 20 kg of AsGdiol WesparidhdSARALY. Stﬂﬁqaf @ EiGHed J1S

No. 2, 14.9 g of soda ash, 20 kg of G auber' s salt and 0 3 kg of a
fl uor escent suyéningtmlmmqy of the following composition. Staining was

effected by printing the cloth with the artificial staining
solution by using a gravure roll coater with a cell capacity
of 58 cm’/m* at a coating rate of 1.0 m/min and then drying
at 100°C for 1 minute. As the cloth, use was made of a éhirting
cotton cloth 2003 (mfd. by Tanigashira Shoten).

[Composition of artificial staining solution]

lauric acid | ©0.44 wt. %
myristic acid 3.09 wt. %
pentadecanoic acid 2.31 wt. %
palmitic acid ' : . 6.18 wt. %
heptadecanoic acid 0.44 wt. %
stearic acid | L 1.57 wt. s
‘oleic acid 7.75 wt. %
trioleic acid 13.06 wt. %
n-hexadecyl palmitate 2.18 wt. %
sgualene 6.53 wt. %

egg lecithin, liquid crystal forml1l.94 wt. %
red-colored soil (Kanuma) 8.11 wt. %

carbon black ' 0.01 wt. %



drying the slurry, the powder thus obtained was fed into a vertical

. bl-ender. After further adding 3 kg of zeolite, 1.5 kg of a crystalline
silicate and 1 kg of enzynes, the blend was m xed to thereby give the
detergent conposition in powder (bulk density: 0.35 g/m, average particle
size: 400 :[err]m of Exanple 1 as shownqyn Table 1. The conpositions of
Exanple 2 and Conparative Exanples 1 to 4 were prepared in the sane

nmanner . - Eacdapfwhferconpositions thus obtaangémwayaﬂ@eected to a
detergency test and an antl-redep03|t|on test by the

- 10- foll & WBId 4501 e tiisdl US- <Det er gency
test> (Preg\gqrag%on o} artl cs?a y stained cloth) j A cloth was

Aol al 1y Stal R 11,40 & WAL GLal e sl 4"8cS0hUll Both (BB Bl AoV no

conposi tion. Staining y pr|n

artificial stalnln sol ution by u a gravure roll co wth.a _cel
capacity of QSé”E’rT{q'é‘?F? llﬂf%r{{]t%tl Zhlr:l‘%zft iHy FaREHONE & ﬁ#jn PR ¢ AR
drying at 100[err]C for 1 mnute. As the cloth, use was made of a shirting
cotton cl ot KEXREOqNE dto e rialpatad anghgashed at 100 rpm with a

Terg-O-Tometer under the following conditions.

Washing condition:

washing time . 10 min

detergent concegtratiop 0.133 %

water hardness ' . 5° DH

water temperature 25°C

rinsing _ with tap water for 5 min

The detergency was evaluated by measuring ;he
reflectancés at 550 nm of the starting cloth and the stained
cloth before and after washing with a self colorimeter (mfd.
by Shimadzu Corﬁération) and calculating the detergency (%)
in accordance with the following formula. .The detefgency is

exprésséd in the average of the data of five cloth pieces.

reflectance reflectance
detergency after washing ~ before washing
(%) = ‘ x 100.
reflectance of reflectance

starting cloth - before washing



[Comiosition of artificial staining solution] l auric acid

0.44 Wt. % myristic acid 3.09 wt. %

. pent adecanoi c acid : 2.3l wt. % palmtic acid
6.18 wt. % hept adecanoi ¢ aci d 0.44 wt. %
stearic acid 1.57 Wy % oleic acid
7.75 wt. % trioleic acid - 13.06 wt. %
n- hexadecyl 18 wt. % squal ene
6.53 wt. %)4ﬁﬂ egg %gﬁ%$%on ?%ﬁnd crystal form1.94 wt. %

red-col ored soi | I(Aé(a‘wgaélmfh us? &ag‘]m%e o/?. a shifﬂl%’ g%ﬁ&% C oth

0.01 wt. %

(Washing condj tjo ev. Iuat I vV ces of,
artificiall%%sqia'&ﬁf?tﬁb‘f “’(’i’fﬂ ‘)rﬁ Meré‘gs'wﬁr "’pr"f‘r"' P9 Witk c?r an
aqueous sol ution of the deterﬁg: qﬂbe eval uat ed and washed at 100 rpm
with a  Ter fASKRHAG cletaraant i tagk owf Ml c pWi Ka@ fsorporation), this

cloth was cut into pieces (10 x10cm). Tol litre of an aqueous
solution of the detergent to be evaluated was added 2.5 g of
red-colored soil (Kanuma),which was dried and dressed through
‘a 150-mesh sieve. Thén five pieces of the above cloth were
put théreinto and washed at 160 rpm with a Terg-O-Tometexr under
the foilowing conditions.

Washing condition :

. washing time 10 min

detergent concentration 0.133%

water hardness 5° DH

water temperature | - 25°C.

.rinsing _ with tap water for 5 min

The anti-redeposition ratio was evaluated by“ﬁéasuring
the Eeflectances at 550 nm of thg starting cloth before
staining and the cloth after wasping with a self colorimeter
(mfd. by Shimadzu Corporation) and calculating the anti-
redeposition ratio (%) in accordance with the following
formula. The anti-fedeposition ratio is expressed in the

average of the data of five cloth pieces.



Washi ng condi tion: washing time 10 min

. detergent concentration 0.133 % wat er har dness

5[err] DH wat er tenperature 25[err] C rinsing
with tap water for 5 mn The detergency was eval uated by neasuring
the reflectances at 550 nmof the startihg cloth and the stained «cloth
before and after washing with a self colorineter (nfd. by Shimdzu

Cor por at i onhnaAd redepdsaitiiog t he et Rs@Entye (AMitet nwasitbnglance with the
following formula. The detergency is expressed in the average of the data

of five clo i.e . - reflectance reflect 3na@o.
det er gency EgF?grq%éshing - before washi ng _ B .

x 100. reflectance gty octhfibbe6E2BESrting cloth  Starting
cloth - before washing -12 -
<Anti-redeposition test> As the cloth, use was made of a shirting

cotton cloth



2003 (-nfd. by Tani gashira Shoten). After washing with a narketed detergent:
At.tack[err] (nfd. by Kao Corporation), this cloth was cut into pieces (10
"X 10 cm. To 1 litre of an aqueous solution of the detergent to be

eval uated was added 2.5 g of red-colored soil (Kanuma),which was dried and
~dressed through a 150-nmesh sieve. Then fiye pieces of the above cloth were
put thereinto and washed at 100 rpmwith a Terg-0-Toneter under the

~follow ng conditions. Washing condition: washi ng tinme
10 min detergent concentration 0.133% wat er har dness
5 DH wat er tenperature 259%C ri nsing
with tap water for 5 mn The anti-redeposition ratio was. evaluated by
measuring the peflectances at B0 nmof the starting cloth before
staining and thg clotg afitgt, Wagetji Ng, Wit B gm3glif jcdl or{neter (nfd. by
Shi madzu Cor por pt i gW|cdnd cai&lqeﬁizgmtﬁe'-*agti--w Ra8eppsition ratio (% in
accordance with|the flolil dWIfd " iFdr diiljal Thda<afti 4r édeppsition ratio is
expressed in the gver 496 df it he(datd qf |[fijve dl gt B pi pces.
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-13- " .Anti-redeposition- reflectance after washing ratio (% =

x .100. refl ectance of starting cloth -14 -
[err] -15- Note: LAS: sodium

| i near-al kyl (CJerr])benzenesul fonate. AA-MA copol yner: sodium salt of

acrylic acid/nmaleic acid (mol ar ratjf 7/3) copolyner with average

MW of 70,000. Polyacrylic acid: polysodiumacrylate with average MW of
6, 000. Pol ygtlayl ene glycol: with average MW of 7,000. STPP: sodium
tripol yphosphate. Sodiumsilicate: sodiumsilicate JIS No. 2. Crystalline

silicate: coROSIHANMIHL2-11%919E Yernkdirdddd ddMatie

AA-MA copolymer: sodium salt of acrylic acid/maleic acid
(molar ratio 7/3) copolymer with average M.W. of 70,000.

Polyacrylic acid: polysodium acrylate with average M.W. of
6,000.

Polyethylene glycol: with average M.W. of 7,000.

STPP: sodium tripolyphosphate.

Sodium silicate: sodium silicate JIS No. 2.

Crystalline silicate: composition M,0°1.8510,0.02M'0O (M: Na,
K. K/Na = 0.03, M' = Ca, Mg, Mg/Ca = 0.01).
ion exchange capac:l.'l_:_y: 290 CaCoO, ing/ g. a-verage particle

| size: 30 ym [crystalline silicate represented by general

formula (II)].

Zeolite: composition M,0°'Al1,0,°2510,2H,0, average particle
size: 4 um, ion exchange capacity: 290 CaCO, mg/g.

Enzyme: protease (Savinase 12.0TW, mfd. by Novo Né‘rdisk),

. lipase (Lipolase lOOT', mfd. by Novo Nordisk), cellulase

(Celluzyme 0.1T, mfd. by Novo Nordisk), amylase
(Termamyl 6‘C')T, mfd. by Novo Nordisk), mixed at a wt. ratio
of 2 : 1 : 1 : 1.

Fluorescent dye: Tinopal CBS (mfd. by Ciba-Geigy)/Whitex SA
(mfd. by Sﬁmitomo Chemical Co., Ltd.) mixed at a wt.

ratio of 1/1.



K. K'Na =003 M =Ca M, MJ/Ca=0.01). i on exchange capacity:
290. CaC33 ng/ g, average particle size: 30 [err]m[crystalline

‘'silicate rep al formula (11)]. Zeolite: conposition
Merr]O Al[ e”mwmnﬂlmmum] 2H err] O average particle size: 4
[err]m ion eXchande Capdcity: 290 CaC] engl. mo/g. Enzyne: protease

(Savi nase 12. OTW nfd. by Novo Nordi sk), | i pase. (Li pol ase 100T, nfd.
by Novo Nor ¢ijgdems cel | ul ase (Cel luzynme 0.1T, nfd. by Novo Nordi sk),
anyl ase (Termanyl 60T, nfd. by Novo Nordisk), mxed at a wt. ratio

of 20 1: §° la HHUHFsGSEeobissithidiPra fﬁﬁ:%e(ﬂfé’om i §1Rg- &ei gy) / Wi t ex
SA (nfd. by Sun?%:)rm Cheon%q%:lal Co., Ltd.) mxed a%hya Wtél ratio
of 1/1. . -16- L .
Getergent cSMREATEAT PRASRAF LS aragt et Pr, PR AR cmorifing,

charscter) 294 20 ST s 8PP La0zad it opBethard’ 0. 68 HACORNE, 1
2553569;25 %%'%'%oﬁg&yAZEpong¥gagglgggdgéXgQLafggclgcig,48.8@'tgbgfo
wt. % of polyethylene glycol and 15 to 40 wt. % of Glauber's
salt or sodium sulfate.
2. The composition as set forth in Claim 1, which further
contains 0.1 to 5 wt. % of a crystalline silicate which gives
a maximum pH value of 11 or above, when dispersed in deionized'
water at 20°C at a rate of 0.1 wt. %, and such an alkalinity
that at least 5ml of a 0.1 N aqueous solution of HCl is needed
in lowering the pH value of 1 1 of the above-mentioned agqueous
dispersion to 10.
3. The composition as set forth in Claim 1, which contains
10 to 40 wt. % of said surfactant and 10 to 30 wt. % of said
alkali.
4. The composition as set forth in Claim 1, wherein said
inqrganic phosphate is a tripolyphosphate, an orthophosphate
or a pyrophosphat.e and the counter ion of the salt is an alkali
metal.
5. The composition -as set forth in Claim 1, whgrein said
copolymer of acrylic acid and maleic acid is an acrylic

acid/maleic acid.copélymer, an acrylic acid/maleic anhydride



salth9¥_§9QLgﬂL§uLLaLef—-2. The conposition as set forth in Caiml,
whi c urther contai 0.1 to5w. %of a crystalline silicate which
- gives u ‘%ﬁ“e of 11 or above, when dispersed in deionized
- wat er alt“mn state of 0.1 wt. % and such an alkalinity that at

least 5 n of a 0.1 N aqueous solution of [HCL is needed in lowering the pH
value of 1 1 of the above-nentioned aqueous dispersion to 10. 3. The

conposi tion g 0, I @i LawWhigle ey ains 10 to 40 wt. % of said
sur f act ant gnéo?%tmto B?B'h\ﬁt fi;a%tgfa sai & at?%al . 4. The conposition as set
forth in Claim1l, wherein said inorganic phosphate is a tripol yphosphate,

an orthophosphate or a pyrophosphate and the counter ion of the salt is an

al kali nmetal. 5. The conposition as set forth in Caim1, wherein said
copolynmer of acrylic acid and maleic acid is an acrylic acid/ nmaleic acid

copol ymer, an acrylic acid/ maleic anhydride caopol yner or a
partial salt thereof. _



