SPECIFICATION NONI ONl C PONDERY DETERGENT COMPOSI TI ON Backgr ound of the
“Invention Field of the Invention The present invention relates to a

- detergent conposition. Particularly, the present invention relates to a
powdery detergent conposition conprising a nonionic surfactant as the main
base, having high solubility and dispersibility which are not inpaired even
when used for washing in high-tenperature water. and an excel | ent caking

.resistance even during storage under a higp: hum d condition, and
optionally having excell ent powder fl fty, detergency and freedom from
bl eedi ng of the nonionic surfactant. which is

NONIONIC POWDERY DETERGENT COMPOSITION

A nonionic powdery detergent comgosition having
high solubility and dispersibility which are not
impaired even when used for washing in high?
temperature water and an excellent caking resistance
even during storage under a highly humid condition,
which contains, as a starting detergent material used
for absorbing the nonionic surfactant, an amorpious
aluminosilicate having a composition represented by
the following formula (I) |

X(M0)- ¥ (Me0)- AL0y 2(S10p) (D )
wherein M ren;esen;s an alkali neual atom, Me
represents an alkaline - earth motal aton and X, ¥
and z *enresenu the nolar numbers of the¥
respective components.'wi;h_;he”p:ovlso that they
satisfy the féiio&ing relationship:

;iﬂ 0.2 s x 5 2.0, 0 sy £ 0.1 and 1.5 s z < 86.0.
and having an oil-absorbing capacity of at 1east 100
ml/100 g and a water content of 5 to 20% by weight.
and wherein the volume of pores having diameters of
smaller than 0.1 uym is at most 20% based on the total
pore volume and the volume of pores haviné diameters
of 0.1 to 2.0 pm is aﬁ least 50% bas%d on. the total

»

pore volume.
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7. The nonionic powdery detergent composition
according to Claim 4, wherein after the reaction of an
alkali metal aluminate with an alkall metal silicarte.
at least one acidic agent selected from the group |
consisting of an inorgahic acid, an organic acid and
an acidic salt is added to a slurry obtained by the
above-described reaction to adjust the pH of the
slurry within the range of 3 to 13 and at least 1
lower than that of the reaction system during the
above-described reaction.
8. The nonionic powdery detergent composition
according to Claim 4, wherein the reaction system
contains 0.3 to Sp% by weight, of thes entire amount of -
the reaction system, of a water-soluble solvent having
a solubility parameter of 7.3 to 20, waich is added to
the raw material'mixture_prior_;qﬂ;he.reaction'of an
 .§lkal1 meﬁal aluminate with.an aikali'ﬁetallsilicate_._
or addéaigo the reactiéh mixture'in_the course of the
reaétion.
'_-§ﬂ . The nonionic éowda:yldégergént composition accocrding
hﬁo Claim 4, wharein.stactinq matevials foc the amorphous
" aluminosilicate (b) are an alkali metal aluminate having a
molac ratio of M?O (M being an alkali masa}‘ggom) to
Al,0, in the range of l.O'to G.Q and an alkali metal
silicate having a molarc catio of 5i0; to #,0 in the

range of 1.0 to 4;07
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NONIONIC POWDERY DETERGENT COMPOSITION

Background of the Inventicn
field of the Invention
The presenﬁ invention relates to a detergsant
composition. Particularly, the present invention

relates To a powdery detergent composition comprising

a nonionic surfactant as the main base, having high
solubility and dispersibility which are not impaired
evan when used fér wasiing in high-temperature wazsr,
and an excellent caking resistahce even during storage -
under 2 highly humid condition. and optionally having
exczllent powder flowahility, datergency and fresdom
from bleeding of the nonionic surfactant, which is
liquid at ordinary temperatures, and also from the
formation of water-insoluble substance during washing
in high-temperature water.

Description of the Related Art

Nonionic surfactants are regarded as important
detargents, since thay have excellent durabilicy in
hard water, remarkable decergency.and scain-diépersing
power and extremely high biodegradabilicty. However.
many of the nonionic surfactants usually used for
washing are liquid at ordinary Ctemperactures.

Therefore. when such a liquid nonionic surfactant is

This is the replacement sheet
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» .
necessary)-prepared by finely distributing a nonionic surfactant over
zeoli'té-or a mxture of zeolite with an inorganic peroxide conpound capable
of- form ng hydrogen peroxide in water and O to 70% by wei ght of a
spray-dried detergent conposition. Japanese Patent publication-A No.
89300/ 1986 (published on May 7. 1986) discloses a granul ar detergent
conposition containing a nonionic surfactant as a detergent conposition
having a high flowability and an excequnt caki ng resistance, which
conprises granules prepared by m xing Water-insoluble granules with silica
powder. spraying a nonionic surfactant over the resultant
incorporated in a large amount into a powdery
detergent composition, it gradually bleeds out to soak
into the paper container and the flowability of'the
powdery detergent cémpositibn is seriously impaired;
or it causes caking to harden the detergent
composition into a mass with the lapse of time,
thereby seriously reducing the commercial value
thereof.

U. S. Patent No. 4136051 (published on Jan. 23,
1979, Assignee: HENKEL & CIE GMBH) discloses a
flowable detergent composition which comprises 30 to
100% by ﬁeight of a premix (containing 4% by weight or
below of highly dispersible silicic acid, if
necessary) prepared by finely distributing'a nonionic
surfactant over zeolite or a mixture of zeolite with
an' inorganic peroxide compound capable of forming
hydrogen peroxide in water and 0 to 70% by weight of a
spray-dried detergent composition. Japanese Patent
publication-A No. 89300/1986 (published on May 7,
1986) discloses a granular detergent composition
containing a nonionic surfactant as a detergent
composition having a high flowability and an excellent
caking resistance, which comprisgs grahules prepared

by mixing water-insoluble granules with silica powder,

spraying a nonionic surfactant over the resultant
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Date: 9 { MAY 1998



;3- m xture, adding zeolite powder to the resultant m xture and granul ating
the resultant m xture, and a granul ar detergent conposition containing an
anionic surfactant. However, these disclosures relate to detergent
addi tives containing nonionic surfactants to be added afterward to a
spray-dried detergent containing an anionic surfactant as the nmain
detergent base. In fact, detergents conprising a nonionic surfactant as the
mai n detergent base as those in the p[ggent_invention have not been fully
i nvestigated yet. Great Britain Patent Publication-A No. 1474856
mixture, adding zeolite powder to the resultant
mixture and granulating the resultant mixture, and a
granular detérgent composition containing an anionic
surfactant. . .
Howevef,_these disclosures relate to detergent
additives containing nonionic surfactants to be added
afterward to a spray—drigd detergent containing an
x;f: anionic surfactant as the main detergent base. In
fact, detergents comprising a nonionic surfactant as
the main detergent base as those in the present
invention have not been fully investigated yet.
Great Britain Patent Publication-A No. 1474856
(published on May 25, 1977) discloses a freely
flowable detergent composition which comprises a
porous aggregate of a synthetic amorphous silica
derivative and a nonionic surfactant.
As will be understood from these disclosures, it
= is known to use a silicious substance for improving
the flowability of a detergent composition containing
a nonionic surfactant. However, when a silicious
substance is incorporated into a zeolite-containing
detergent composition, the solubility of the detergent
composition tends to be reduced with the elapse of

time during storage under a high-humidity condition.’

Thus, a further improvement has been demanded.
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(bubLished on May 25, 1977) discloses a freely flowabl e detergent
¢onposi‘ti on which conprises a porous aggregate of a synthetic anorphous
silica derivative and a nonionic surfactant. As will be understood from
t hese disclosures, it is known to use a silicious substance for inproving
the flowability of a detergent conposition containing a nonionic
surfactant. However, when a silicious substance is incorporated into a
zeol it e-contai ni ng det er gent conpositqu, the solubility of the detergent
~conposition tends to be reduced with the el apse of tine during storage
under a high-humdity condition. Thus, a further inprovenment has been
demanded. '

- : The present inventors previously found that the
above-described problem ¢f the reduction in the
solubility with the elapse of time during storage

under a high-humid condition could be solved by a
nonionic powdery detergent  composition comprising a
specific silica derivative, a nonionic surfactant and

a zeolite [see European Patent Publication-A No.

477974 (published on April 1st, 1992)]. The present
inventors also found that the above-described defects
could be remarkably reduced by combining a nonionic
surfactant, a zeolite, an amorphous silicious

substance having specific properties and sodium

carbonate in a specific proportion [see European

Patent Publication-A No. 477974 (published on April

1st, 1992)]. However, these detergent compositions
necessitated a further improvement, since their
solubility and dispersibility tended to be reduced

when they were used for washing with water at high

temperature in summer or as is usual in the U.S.A. or

European countries.

Disclosure of the Invention
Summary of the Invention
Under these circumstances, the present inventors

have made extensive investigations on a detergent
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::4- The preesent inventors previously found that the above-descri bed probl em
of theé.reduction in the solubility with the el apse of tine during storage
under a high-humd condition could be solved by a nonionic powdery
det ergent conposition conprising a specific silica derivative, a nonionic
surfactant and a zeolite [see European Patent Publication-A.No. 477974
(published on April 1st, 1992)]. The present inventors also found that the
above-described defects could be rengg&ab!y reduced by conbining a nonionic
surfactant, a zeolite, an anorphous silicious
compositioh comprising a nonionic surfactant as the
main detergent.base particularly to solve the
above-described problems. As the result, the present
inventors havé found that a nonionic powdery deteréent
composition having remarkably improved caking
resistance under high-humid conditions and also
remarkably improved solubility and dispersibility in
:;;5 high-temperature water can be obtained by combining a
nonionic surfactant with an amorphbus aluminosilicate
having specific properties and, optionally, an
alkaline salt and/or a neutral salt. The presént
invention has been completed on the basis of this
finding.
Further, the present inventors.have also found
that a nonionic powdery detergent composition having
remarkably improved bleeding resistance of the
nonionic surfactant, which is liquid at ordinary
temperatures, remarkably improved powder flowability
and resistance to reduction in solﬁbility with time
under hygroscopic conditions, and remarkably improved
solub;lity and dispersibility in high-temperature
water can be'obtained by using, as the amorphous
aluminosilicate, those produced by a specific process.
The present invention_has been completed aléo on the

basis of this finding.
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-'subst ance havi ng specific properties and sodi um carbonate in a specific
~ptoportion [see ‘European Patent Publication-A No. 477974 (published on

April 1st, 1992)]. However, these detergent conpositions necessitated a
' I mprovenent,
1 educed when they were used for washing with water at high tenperature in

“further

sunmer

or

as i s usual

since their solubility and dispersibility tended to be

in the U S. A or European countries. Disclosure of

the Invention Summary of the Inventip@_Under t hese circunstances, the
present inventors have nade extensive lnvestigations on a detergent

Thus, the present invention provides the

following nonionic powdery detergent compositions (1)

to (3):

(1) a nonionic powdery detergent composition

comprising 12 to 40% by weight, preferably 12 to 35%

by weight, of the following component (a) and 5 to 60%

by weight, preferably 5 to 40% by weight, of the

following component (b), the component (a) being

absorbed in a powdery or granular étarting

material(s), including the component (b), of the

detergent composition:

(a) a nonionic surfactant having a melting point of

40°C or below, and

(b) an amorphous aluminosilicate having a composition

represented by the following formula (I):

wherein M represents an alkali metal atom, Me

represents an alkaline earth metal atom, and x, ¥

and z represent the molar numbers of the

respective components, with the proviso that they

satisfy the following relationship:

0.2 s x < 2.0, 0 sy £0.1 and 1.5 <z s 6.0,

and having an oil-absorbing capacity of at least 100

ml/100 g and a water content of 3 to 20% by weight,

wherein the volume of pores having diameters of

This is the raplacement sheet
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*5 - conposi‘tion conprising a nonionic surfactant as the main detergent base
particularly to sol ve the above-descri bed problens. As the result, the
ﬁresent i nventors have found that a nonionic powdery detergent conposition
"havi ng remar kably inproved caki ng resi stance under hi gh-hum d conditions
and al so remarkably inproved solubility and dispersibility in

hi gh-tenperature water can be obtained by conbining a nonionic surfactant
wi t h an anor phous al um nosilicate hav%ng specific properties and,
optionally, an alkaline salt and/or a‘neutral salt. The present

smaller than 0.1 um is at most 20% based on the total
pore volume and the volume.of pores having diameters.
of 0.1 to 2.0 um is at least 50% based on the tétal
_pore volume,
(2) a nonionic powdery detergent composition
comprising 12 to 35% by weight of the following
component (a), 5 to 40%hby weight of the following
component (b) and 5 to 70% by weight of the following
component (c¢), the component (a) being absorbed in a
poﬁdery or granular starting material(s), including
the component (b), of the détergent compositiﬁn:
(a) a nonionic surfactant having a melting point of
40°C or below,
(b) an amorphous aluminosilicate having a composition
represénted by the following formula (I):
x(My0) - ¥ (MeQ) - Al,04- 2(S1i0y) (1)
wherein M represents an alkali metal atom, Me
represents an alkaline earth metal atom, and x, ¥y
and z represent the molar nﬁmbers of the
respective components, with the proviso that they
satisfy the following relationship:
0.2 < x 2.0, 0<ys<0.1andl.5¢<z<6.0,
and having an oil-absorbing capacity of at least 100
ml/100 g and a water content of S fo 20% by weight,

wherein the volume of pores having diameters of
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i nvention has been conpleted on the basis of this finding. Further, the
present, i nventors have al so found that a nonionic powdery detergent
conposition having remarkably inproved bl eedi ng resistance of the nonionic
“surfactant, which is liquid at ordinary tenperatures, renarkably inproved
powder flowability and resistance to reduction in solubility with tine
under hygroscopic conditions, and remarkably inproved solubility and

di spersibility in high-tenperature water can be obtained by using, as the
anor phous al um nosilicate, those proddced by a specific process. The '
present invention has been conpleted also on the basis of this finding.

smaller than 0.1 uzm is at most 20% based on the total
pore volume and the volume of pores having diameters
of 0.1 to 2.0 um is at least 50% based on the total -
pore volume, and
(c) an alkaline salt and/or a neutral salt, and
(3) a nonionic powdery detergent composition
comprising 12 to 35% by_weight of the following
component (a), 5 to 40% by weight of the following
component (b), 5 to 70% by weight of the following
component (c¢) and 10 to 60% by weight of the following
component (d), the component (a) being absorbéd in a
powdery or granular starting material(s). including
the component (b), of the detergent composition:
(a) a honionic surfactant having a melting point of
40°C or below,
(b) an amorphous aluminosilicate having a composition
represented by the following formula (I):
x(MZO)-Y(MeO)-Alzoa- z(510,) (I)
wherein M represents an alkali metal atom, Me
represents an alkaline earth metal atom, and X, ¥y
and z represent the molar numbers of the
respective components, with the proviso that they
satisfy the fbllowing relationship:
0.2 s x 2.0, 0 <y s0.1and 1.5 <z s 6.0,

and having an oil-absorbing capacity of at least 100

This is the replacement sheet
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e

Thus, the present invention provides the follow ng nonionic powdery
detergent conpositions (1) to (3): (1) a nonionic powdery detergent
conposition conprising 12 to 40% by weight, preferably 12 to 35% by wei ght,
of the followi ng conponent (a) and 5 to 60% by weight, preferably 5 to 40%
by weight, of the follow ng conponent (b), the conponent (a) being absorbed
in a powdery or granular starting material (s), including the conponent (b),
of the detergent conposition: -9.
ml/100 g and a water content of 3 to 20% by weight,
wherein the volume of pores having diameters of
smaller than 0.1 gm is at most 20% based on the total
‘pore volume and the volume of pores'having diametegs
of 0.1 to 2.0 um is at least 50% based on the total
pore volume,
(c) an alkaline-salt and/or a neutral salt, and
(d) a crystalline aluminosilicate.

In the above-described nonionic powdery detergent
compositions, the noﬁionic surfactant as compconent (a)
is preferably a polyoxyethylene alkyl ether which has
an average carbon atom number of 10 to 20 in its alkyvl
group and an average molar number of added ethylene
oxide of 5 to 13.

In the above-described nonionic powdery detergent
composition, the component (b) is preferably those
compounds which are obtainabls by reacting an alkali
metal aluminate with an alkali metal silicate while
maintaining the pH of the reaction system in the range
of 8 to 14 by the addition of at least one acidic
agent selected from the group consisting of an
inorganic acid, an organic acid and an acidic salrt.

In the process for preparing the component (b)

described above, it is preferred to use, as the

starting materials., an alkall metal aluminate having a

Thwistheremaoementsheet

Date: 2 1 MAY 1938



(a) a nonionic surfactant having a nelting point of [err] or below and (b)
an anor phous al um nosilicate having a conposition represented by the
f.ollowing formula (1): [err] wherein Mrepresents an al kali nmetal atom M . .
represents an al kaline earth netal atom and x, y and z represent the nol ar
nunbers of the respective conponents, with the proviso that they satisfy

the foflowing relationship: [err] and having an oil -absorbi ng capacity of

at least 100 m'/ 100 g and a water coqﬁﬁqt of 5 to 20% by wei ght, wherein

t he vol une of pores having dianeters o

molar ratio of M)0 (M being an alkali metal atom) to

Aly0, in ¢
. 103 he range of 1.0 to 6.0 and an alkali metal
silicate having a molar ratio of Si0, to M0 in the
range of 1.0.to 4.0.

The reaction of the alkali metal aluminate with the
slkali metal silicate is preferably conducted at a tescizion

temperazture of 15 to 60°C, and a further sging stec can be

carried ourt at 15 to l00°C.

The resaction of the alkali metal aluminate with
the alkali metal silicate is preferably conducted in
the presence of a water-soluble solvent having a
solubility parameter of 7.5 to 20 in an amount of 0.3
to 30% by weight based on the entire amount of the
reaction system. The water-soluble solvent can be addesd
prior to the reaction of an alkali metal aluminate
with an alkali metal silicate to constitute the
reaction system or added in the course of the
reaction. '

Furthermore, in the process for .preparing the
component (b) described above, it is preferred to add

at least one acidic agent selected from the group

This is the rep\acement sheet
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27- smaller than 0.1 [err] is at nobst 20% based on the total pore vol unme
and the volune of pores having dianmeters of 0.1 to 2.0 [err] is at |east
50% based on the total pore volune, (2) a nonionic powdery detergent
conposition conprising 12 to 35% by wei ght of the foll ow ng conponent (a),
5 to 40% by wei ght of the follow ng conponent (b) and 5 to 70% by wei ght of
the foll owi ng conponent (c), the conponent (a) being absorbed in a powdery
or granular starting material(s), incHTQing

consisting of an inorganic acid, an organic acid and

an acidic salt to the slurry obtained by the reaction

of the alkali metal aluminate with the alkali metal

silicate to adjust the pH of the slﬁrry within the

range of 3 to 13 and at least 1 lower than that of the

reaction system of the alkali metal aluminate with the

alkali metal silicate during reaction.

Further scope and the applicability of the

present invention will become apparent from the

detailed description given hereinafter.

Detailed DeScriptioh of the Invention

The nonionic surfactant to be used as component
(a) in the present invention is one having a melting
point of 40°C or below and is typically useful as a
component of detergent compositions. This component
(a) preferably forms a liquid form or Slurry at a
temperature of 40°C or below.

In the present invention, it is desirable to use

This is the replacement sheet
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't he conponent (b), of the detergent conposition: (a) a nonionic surfactant
having .a nelting point of [err] or below, (b) an anorphous alum nosilicate
havi ng a conposition represented by the following formula (1): [err]
“wherein Mrepresents an alkali netal atom M represents an alkaline earth
nmetal atom and x, y and z represent the nolar nunbers of the respective
conponents, with the proviso that they satisfy the follow ng rel ationshi p:
[err] and having an oil -absorbi ng capﬁfity of at least 100 m /100 g and a
wat er content of 5 to 20% by wei ght,”*“~

an ethylene-oxide-adduct-type nonionié surfactant as
the main base of the nonionic surfactant (a).

Examples of ethylene—oxide-adduct-type nonionic
surfactants include polyoxyethylene.sorbitan fatcy
acid esters, polyoxyethylene sorbitol fatty acid
-esters, polyoxyethylene polyoxypropylene alkyl ethers,
polyoxyethyléne castor oils, polyoxyethylene hardened
castor oils and polyoxyethylene alkylamines.

Among the above-described ethylene-oxide-adduct-
type nonionic surfactants, a polyoxyethylene alkyl
ether obtained by adding preferably 5 to 135 mol, mdre
preferably & to 12 mol. and most preferably 6 to 10
mol, on the average, of ethylene oxide to a linear or
branched, primary or secondary alcohol having, on the
averaée. preferably 10 to 20 carbon atoms.'more
preferably 12 to 18 carbon atoms in its alkyl group.

In the present invention, a nonionic surfactant
other than the ethylene-oxide-adduct-type nonionic
surfactant may be used alons or in combination with the
ethylene-oxide-adduct-type nonionic surfactant.
Examples of nonionic surfactants other than the
ethylene-oxide-adduct-type nonionic surfactant include
polyethylene glycol fatty acid esters. glycerol fatty
acid esters, higher fatty.acid alkanolamides, alkyl

glucosides and alkylamine oxides.

This is the replacement sheet
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‘wherein the vol ume of pores having di anmeters of smaller than 0.1 [err]
Jis at nost 20% based on the total pore volunme and the vol unme of pores
_having dianmeters of 0.1 to 2.0 [err] is at |east 50% based on the total
~pore volume, and (c) an alkaline salt and/or a neutral salt, and (3) a
-noni oni ¢ powdery detergent conposition conprising 12 to 35% by wei ght of
the foll owi ng component (a), 5 to 40% by wei ght of the foll ow ng conponent

(b), 5 to 70% by wei ght of the foIIoang conmponent (c) and 10 to 60% by
wei ght of the follow ng B

In the present invention, the amount of the
ethylene-oxide~-adduct-type nonionic surfactant is
preferably at least 60% oy weight in the nonionic
surfactants (a). Particularly when at least 60% by
weight in the nonionic surfactaots (a) of an ethylene-
oxide-~adduct-type nonionic surfactant is used, a
detergent composition having excellent detergency,
foaming and foam breakage is obtained. The water

content of the nonionic surfactant (a) had better be low

because water tends to cause a problem of water-insolubility.

The component (a) is advantageously incorporated in an amount of
12 to 40% by weight, preferably 12 to 33% by weight
and more preferably 13 to 30% by weight in the
composition of the present invention. When the amouﬁt
of component (a) is too small, no sufficient
detergency can be.obtained and the stain-removing
effect is insufficient. On the contrary, when the
amount of component (a) is too high, tha
nonionic surfactant bleeds out to cause caking and the
reduction of the solubility of the detergent
composition during the storage of the detergent
composition.

The amorphous aluminosilicate as component (b) of

the present invention has a composition represented by

This is the replacement sheet
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sconponent (d), the conmponent (a) being absorbed in a powdery or granul ar
starting material (s), including the conponent (b), of the detergent
“conposition: (a) a nonionic surfactant having a nelting point of [err] or
~bel ow. (b) an anorphous al um nosilicate having a conposition represented by
the following formula (1): [err] wherein Mrepresents an alkali netal atom
Me represents an al kaline earth nmetal atom and x, y and z represent the

mol ar nunbers of the respective conpq ents, with the proviso that they
satisfy the followi ng rel ationship: T€rr]

the following formula (I):

X(M,0) - ¥ (Me0) - A1,04- 2(S10,) (1)
wherein M represents an alkali metal atom, Me
represents an alkaline earth metal atom, and x; y
and z represent the molar numbers of the
respective comﬁonents. with the proviso that they
satisfy the following relationship:

oo 0.2 <x <20, 0<y=<0.1and1l.5<z < 86,0,

i preferably 0.7 < x £ 1.7, 0 £y < 0.1 ana 1.8 < 2

£ 4.5, ‘

and has an oil-absorbing capacity of at least ioo
ml/100 g, preferably at least 150 ml/100 g, and a
water content of 3 to 26% by weight, preferably 7 to
15% by weight, wherein the volume of pores having
diameters of smaller than 0.1 um is at most 20%,
preferably at most 15%, based on the tdtal pore
volume, and the volume of pores having diameters of
0.1 to 2.0 pum is at least 50%, preferably at least
60%. based on the total pore volume.

In the present invention, the oil-absorbing
capacity is determined according to JIS K 6220 and the
pore diameter distribution is determined yith a
porometer "Pore Sizer 9320" mfd. by Shimadzu
Corporation.

The water content is usually determined based on

This is the reptacement sheet
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and havi ng ‘an oil -absorbing capacity of at |east 100 -9- mM/100 g and a
wat er content of 5 to 20% by wei ght. wherein the vol une of pores having
diameters of smaller than 0.1 [err] is at nost 20% based on the total pore
vol une and the vol une of pores having dianeters of 0.1 to 2.0 [err] is at
I-east 50% based on the total pore volune. (c) an al kaline salt and/or a
neutral salt, and (d) a crystalline alumnosilicate. In the
above-described nonionic powdery detengent

a difference in weight before and after drying at
800°C. However, since silanol groups and the like of
the amorphous aluminosilicate are dehydrated by the
reaction when the drying is conducted at 800°C, thé
water content determined by this method is higher than
the actual water content of the amorﬁhous
aluminosilicate. Therefore, in order to accurately
determine the water conégnt. a method which will be
described below is employed in the present invention.

An accurately weighed alumlnosillcate sample is
dlspersed in a given amount of heavy water (D,0). DHO
thus formed according to the following formula is
determined by !H-NMR spectrometry, and the water
content of the aluminosilicate sample is célculated by
reading the ratio of the integrated strength of DHO
peaks (from which the DHO content of commercial heavy
water has been deducted) to the integrated strength of

..... the peak of an internal standard substance previously
added:
H,0 + D0 ~ 2DHO

In the present invention, the drying conditions
(temperature and time) are controlled in order to
adjust the water content of the émorphous

aluminosilicate to be used to the preferred value.

The component (b) is incorporated in an amount of
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~conpositions, the nonionic surfactant as conponent (a) is preferably a
.pol yoxyet hyl ene al kyl ether which has an average carbon atom nunber of 10
to 20 in its alkyl group and an average nolar number of added ethylene
“oxide of 5.to 15. In the above-descri bed noni oni c powdery detergent
conposition. the conponent (b) is preferably those conpounds which are
obt ai nabl e by reacting an alkali netal alum nate with an al kali netal
silicate while maintaining the pH of the reaction systemin the range of 8
to 14 by the addition of at | east™ orfe aci dic agent selected fromthe group
consi sting of an inorganic acid, an organic acid and an acidic salt. In the
process for prepafPn§lfindYcoedghdnt delsiirably 3 to 40% by weight, more
desirably 10 to 40% by weight, particularly desirably
10 to 30% by weight and most desirably 10 to 20% by
weight in the composition of the bresent invention.
When the amount of component (b) is too small,
no sufficient absorption of the nonionic
surfactant is possible and the caking resistance,
solubility and dispersibility of the detergent
composition are deteriorated by the bleeding out of
the nonionic surfactant. On the contrary, when the
amount of component (b) is too high, the
rinsing of the detergent composition
is impaired to leave the detergent composition in the
clothes or the like, since the component (b) is
insoluble in water.
The amorphous aluminosilicate (b) of the present
invention can be prepared by reacting an alkali metal

aluminate with an alkal:i =

[«]]
(]

tal silicate in the presence or

b2

({1
m

in th bsence of zn aikaline earth metal compsound.
Preferred examples of cha alkaline earth metal compaunds are
calcium chlaride or calcium hydroxide.

The amounts of eacih raw material can be chosen in such
a maaner that the obtained product has the composition
tepresented by the above-described formula (I).

The reaction is usually carried out by mixing the
aqueous solutions of each reactant, e.gq., by adding droéwise
an aque2ous solution of one reactankt to another aqua0us

solution of the other reactant under sticcing. DS i8 the replacement ¢
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descri bed above, it is preferred to use, as the starting materials, an
al kali nmetal alum nate having a -10- nolar ratio of [err] (M being an
al kali metal atom) to A1203 in the range of 1.0 to 6.0 and an al kali netal

silicate having a nolar ratio of [err] to [err] in the range of 1.0 to 4.0.

The reaction of the alkali nmetal alumnate with the alkali netal silicate
Is preferably conducted at a reaction tenperature of 15 to [err], and a
further aging step can be carried out at 15to [err].

- l6a -

The amorphous aluminosilicate (b) of the present
invention is preferably produced by reacting an alkali
metal aluminate with an alkali metal silicate while
maintaining the pH of the reaction system.in the range
of 8 to 14 by the addition of at least one‘acidic
agent selected from the group consisting of an
inorganic acid., an organic acid and an acidic salrt.
Since the particles of the

amorpnous aluminosilicate thus produced do not

aggregate each other
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The reaction of the alkali netal aluminate with the alkali netal silicate
is preferably conducted in the presence of a water-soluble solvent having
.a solubility paranmeter of 7.5 to 20 in an anount of 0.5 to 50% by wei ght
based on the entire amount of the reaction system The water-soluble

sol vent can be added prior to the reaction of an alkali netal alum nate
with an alkali netal silicate to constitute the reaction systemor added in
the course of the reaction. Furthernmoje, in the process for preparing the
conponent (b) described above, it is™préferred to add at |east one acidic
agent selected fromthe group

during storage of the detergent cdmposition for long
periods of time, the solubility and dispersibility of
the détergent composition

in water does not lower.

In the production of the amorphous

aluminosilicate (b) described above, it is desirable

Y to use, as the starting materials, an alkali metal

| aluminate having a molar ratio of_Mﬂ)(N!being an

alkali metal atom) to Al,04 in the range of 1.0 to 6.0
and an alkali metal silicate having a molar ratio of
$i0y to M0 in the range of 1.0 to 4.0. The alkali
metal aluminate is preferably used in the form of an
aqueous §olution thereof.

As for the inorganic acid, organic acid and
acidic salt to be used as the acidic agent in the
production of the amorphous aluminosilicate (b) .
described above, examples of the inorganic acid
include sulfuric acid, hydrochloric acid, nitric acid,
carbonic acid, phosphoric acid, etc.:; examples of the
organic acid include formic acid, acetic acid, butyric
acid, caproic acid, acrylic acid, oxalic écid.
succinic acid, adipic acid, benzoic acid, citric acid,
etc.: and examples of the acidic salt include

incompletely neutralized salts of the above-described
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~consi sting of an inorganic acid, an organic acid and an acidic salt to the
sl.urry-obtained by the reaction of the alkali nmetal alumnate with the
“alkali metal silicate to adjust the pH of.the slurry within the range of 5
“to 13 and at least 1 |lower than that of the reaction systemof the alkal
netal alumnate with the alkali netal silicate during reaction. Further
scope and the applicability of the present invention will becone apparent
fromthe detail ed description given h%reinafter. Det ai | ed Description of
the Invention The nonionic surfactart!®to be used as conponent

inorganic and drganic acids such as an incompletely
neutralized sodium phosphate, an incompletely
neutralized sodium citrate and an incompletely
neutralized sodium succinate. The acidic agents are
not limited to those listed above, and they may be
used either singly or in the form of a mixture of two
or more acidic agents.

Acids capable of forming neutralized salts which
pose no problem after incorpofatidn into the detergent
composition, such as sulfuric acid, carbonic acid,
phosphoric acid and citric acid, are particularly
desirable as the acidic agent. When carbonic acid is
to be used as the acidic agent, the purpose can be

attained also by blowing gaseous carbon dioxide into

the reaction system.

In the production of the amorphous
aluminosilicate (b) described above, the pH of the
reaction system during the reaction of the alkali
metal aluminate with the alkali metal silicate ranges
from 8 to 14, desirably from 9.5 to 13.5.

When the nonionic surfactant is absprbed or
occluded in the amorphous aluminosilicate produced as
described above and the resultant product is
incorporated into the detergent composition, the

solubility and dispersibilitv nf the detergent

This is the replacement shee

. Date: 2 1 MAY 1998



———

~(a) in the present invention is one having a nelting point of [err] or
.below and is typically useful as a conponent of detergent conpositions.
_This conponent (a) preferably forms a liquid formor slurry at a
tenperature of [err] or below In the present invention. it is desirable to
.use This is the replacenent sheet Date: 2 1 MAY 1998 -12- an
- et hyl ene- oxl de- adduct -t ype noni onic surfactant as the main base of the
noni onicc surfactant (a). .

- 19 -
composition in high-temperature water are remarkably
improved and the excellent solubility and
dispersibility can be observed even after the storage
of the detergent composition for a long period of
Time.

The reaction temperature of the alkali metal aluminate
with the alkali metal silicate, that is, the temperature of

A

the step of mixing the rsactants, is desirably 15 to 60°C,

o~

particularly desirably 30 to 50°C. The time of the reaction
step 1s desirably 3 to 120 min. After the completian of this.
step, an aging stap is desirably conduéted at 15 to 100°C
for a2t least 1 min., preferably at least 30 min., with or
without stirring. The reaction mixture of the reaction step
comprises oxides, hydrates énd hydroxides. While the
reaction mixture is left ko stand at an adequate
temperature, the hydrates and the hydrozides in the reaction
mixture may turn into aluminosilicate. This step is the

aging step.

The production process of the amorphous

aluminosilicate (b) described above further comprises

-
‘
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*Exanpl es of et hyl ene- oxi de- adduct -t ype noni oni ¢ surfactants include

_pol yoxyet hyl ene sorbitan fatty acid esters, polyoxyethylene sorbitol fatty
acid esters, polyoxyethyl ene pol yoxypropyl ene al kyl ethers. polyoxyethyl ene
‘castor oils, polyoxyethylene hardened castor oils and pol yoxyet hyl ene

al kyl am nes. Anong the above-descri bed et hyl ene-oxi de-adduct- type nonionic
surfactants, a pol yoxyet hyl ene al kyl ether obtained by adding preferably 5
to 15 nol, nore preferably 6 to 12 and nost preferably 6 to 10 mol. on
. the average, of ethylene oxide to al near or branched. primary or
secondary al cohol having, on the average, preferably 10 to 20 carbon atons,
nore preferably 12 to 18 carbon atons in its al kyl group.

the step of adding at least one acidic agent selected
from the group consisting of an inorganic acid, an
organic acid and an acidic salt to-the slurry obtained
by reaéting an alkali metal aluminate with an alkali
metal silicate to adjust the pH of the slurry within
the range of 5 to 13 and.at least 1 lower than that of
the reaction system of the alkali metal aluminate and

the alkall metal silicate during reaction, preferably.

L

This step is generally conducted after the aging step.
The acidic agents usable herein may be the same as
those uséd in the reaction step. Examples of'the
inorganic acid include sulfuric acid, hydrochloric
acid, nitric acid, carbonic acid, phosphoric acid,
etc.; examples of the'drganic acid include formic
acid, acetic acid, butyric acid, caproic acid, acrylic
acid, oxalic acid, succinic acid, adipic acid, benzqic
acid, citric acid, etc.; and examp;es of the acidic
salt include incompletely neutralized salts of the
abové-described inorganic and organic acids such as an
incompletely neutralized sodium phosphate, an
incompletely neutralized sodium citrate and an
incompletely neutralized sodium succinate. The acidic
agents are not limited to those listed above, and they
may be used either singly or in the form of a mixture

of two or more acidic agents.
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“1n the present invention, a nonionic surfactant other than the
_ethyl ene- oxi de- adduct -t ype noni oni ¢ surfactant may be used alone or in
conbi nation with the ethyl ene-oxi de-adduct-type nonioni c surfactant.
"Exanpl es of nonionic surfactants other than the ethyl ene-oxi de-adduct-type
.noni oni ¢ surfactant include polyethylene glycol fatty acid esters. glycerol
fatty acid esters, higher fatty acid al kanol am des. al kyl gl ucosi des and
al kyl am ne oxi des. -13- In the pr_egent i nvention, the anmount of the

Acids capable of forming neutralized salts which
ﬁose no problem after incorporation into the detergent
composition, such as sulfuric aéid. carbonic acid,
phosphoric acid and citric acid, are particularly
desirable as the acidic agent. When carbonic acid is
to be used as the acidic agent, the purpose can be
attained also by blowing;gaseous carbon dioxide into
the reaction system.

Tﬁe amorphous aluminosilicate thus obtained has a’
further improved solubility in high-temperature water
and a high oil-absorbing capacity. -

It is still preferred in the production of the
amorphous aluminosilicate described above to be
present 0.5 to 50% by weight, of the entire amount of
the reaction system, of a water-soluble solvent having
a solubility parameter {refer to C. M. Hansen, J.
Paint Tech., 39, 104 (1967); hereinafter referred to
as "SP value”] of 7.5 to 20 in the reaction system.
The amorphous aluminosilicate thus obtained has a
higher cil-absorbing capacity. The solvent may be
added to the solutions of the starting materials prior
to the reaction or to the reaction mixture in the
course of the reaction. The solvents ére preferably
methanol, ethanol, isopropanol, acetone, ethyl

acetate, ethylene glycol, etc.
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'éthylene-dxrde-adduct-type noni oni c surfactant is preferably at |east 60%
by weight in the nonionic surfactants (a). Particularly when at | east 60%
by weight in the nonionic surfactants (a) of an ethyl ene- oxide-adduct-type
noni oni ¢ surfactant is used, a detergent conposition having excellent
det ergency, foam ng and.foam breakage is obtained. The water content of
the nonionic surfactant (a) had better be |ow because water tends to cause
a problemof water-insolubility. The g@nponent (a) is advantageously
i ncorporated in an anmount of 12 to 40% by weight, preferably 12 to 35% by
wei ght and nore preferably 15 to 30% by weight. in the conposition of the
present invention. Ateeg tthe awanphofs copoiTeodilbgates poodsoad by
-no sufficient
the above-described product1on condltlons. those
represented by the following formula (II)
x'(M)0)-y'(Me0)-Aly03- 2" (S10y) (1II)
wherein M represents an alkali metal atom, Me
represents an alkaline earth metal atom. and x°’
y' and z’' represent the molar numbers of the
respective components, with the proviso that they
satisfy the following relationship:

0.5 ¢« x" 1.7, 0 £¥y'" 0.1 éhd 1.8 <2’ s 4.3,
have a calcium ion exchange capacity of at least 120
CaC0O4 mg/g and. therefore, are excellent also as
builders.

The calcium ion exchange capacity is determined
as follows: About 0.1 g of an amorphous
aluminosilicate sample is accurately weighed and is
added into 100 ml of an aqueous calcium chloride

%~Q¥ solution containing 300 ppm of caicium salt calculated by

CaCo0s.

The resultant mixture is
stirred at 23°C for 15 min and then filtered thfough a
Toyo Filter Paper No. 3C under suction. The calcium
ion concentration in the filtrate is determined with

EDTA to calculate the calcium ion exchange capacity.
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‘detergency can be obtained and the stain-renoving effect is insufficient.
On the contrary, when the anpbunt of conponent (a) is too high, the nonionic
surfactant bl eeds out to cause caking and the reduction of the solubility
of the detergent conposition during the storage of the detergent

conposi tion. The anorphous al um nosilicate as conponent (b) .of the present
I nvention has a conposition represented by -14- the following formula

(r): _23-

The amorphous aluminosilicate used as component
(b) in the present invention has an ocil-absorbing
capacity of at léast 100 m/100 g and preferably at
least 150 ml1/100 g. When the oil-absorbing capacity
of the amorphous aluminosilicate is less than 100
ml/100 g, the nonionic surfactant cannot be
sufficiently absorbed orldccluded in the amorphous

. aluminosilicate and, therefore, bleeds out to cause
caking of the detergent composition and a reduction in
the soiubility of the detergent composition.

It is desirable to incorporate an alkaline and/or
neutral salt as component (c), in additioh to the
above-described components {(a) and (b), in the powdery
detergent composition of the present invention. The
alkaline and/or neutral salts are either an ihorganic
sait or an organic salt which gives an aqueous
solution thereof having a pH of 7 or above.

Examples of the inorganic salt include sulfates,
carﬁonates. hydrogencarbdnates. sesquicarbonates,
silicates, layer-silicates, borates, tetraborates,
phosphates, polyphosphates, tripolyphosphates and
'pyrophosphates of alkali metals. Examples of the
organic salt include phosphocarboxylates, such as a
2-phosphonobutane-1,2-dicarboxylate, of alkali metals;

alkali metal salts of amino acids, such as an
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[err] wherein MTrepresents an alkali metal atom Me represents an al kaline
earth netal atom and x, y and z represent the nolar nunbers of the
respective conponents, with the-proviso that they satisfy the follow ng
relationship: [err] preferably [err] [err], and has an oil -absorbing
capacity of at least 100 m /100 g, preferably at least 150 m /100 g, and a
wat er content of 5 to 20% by weight, preferably 7 to 15% by wei ght, wherein
t he vol une of pores having dianeters_aﬁ_snaller than 0.1 Amis at nost 20%

‘aspartate and an glutamate; aminopolyacetates, such as
an aminotri(methylenesulfonate), a l-hydroxy-
ethylidene-1,1-disulfonate, an ethylenediaminetetra-
(methylenephosphonate), a diethylenetriéminepenta- '
(methylenesulfonaté), a nitrilotriacetate and an
.ethyleﬁediaminetetraacetate. of alkali metals; a
citrate of an alkali metal; a polyacrylate of an
-ﬂi; alkali metal; a polyaconitate of an alkali metal; a
. diglycolate of an alkali metal: a hydroxycarboxylate
of an alkali metal; salts of polyacetal carquylic
acid polymers described in Japanese Patent
Publication-A No. 52196/1979, specially a polymer
represented by the formula: -(CH-0),~ ([wherein M
cooMm

represents an alkali metal atdm. a quaternary ammoniun
or an alkanol amine, and m (average degree of
polymerization) is 10 to 200]; a p-toluenesulfonate of
an alkali metal; and a sulfosuccinéte of an alkali
metal.

When the poWdery detergent composition of the
present invention contains such an alkaline and/or
neutral salt (c), the solubility and dispersibility of
the powdery detergent composition in high-temperature
water can be imbroved.-.fhat is, the solubility and

dispersibility of the detergent granules comprising
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preferably at nost 15% based on the total pore volunme, and the vol une of
pores having dianeters of 0.1 to 2.0 [err] is at |east 50% preferably at
| east 60% based on the total pore volune. In the present invention, the
oi | -absorbing capacity is determ ned according to JIS K 6220 and the pore
dianeter distribution is determned with a poroneter "Pore Sizer 9320" nfd.
by Shi madzu Corporation. The water content is usually determ ned based on

-15- 25
‘ the nonionic surfactant (a). the amorphous

aluminosilicate (b) and the alkaline and/or neutral
salt (c) in high-temperature water is excellent.
These salts act -also as builders. The alkaline and}or
neutral salt 1s preferably selected f;éﬁ those listed
above. It can be incorporated in an amount of 5 to 70% by.
weight, preferabl? 10 to 70% by weight and more
preferablf 10 to 30% by weight in the composition of

the present invention.

The composition of the present invention may
contain a crystalline aluminosilicate as component
(d). in addition to the above-described components
(a), (b) and (c), in order to further improve the

_dispérsibility of the detergent granules comprising
the nonionic surfactant, the amorphous aluminosilicate
and the crystalline aluminosilicate and the caking
resistance of the detergent composition. The
crystalline aluminosilicate (zeolite) is preferably a

synthetic zeolite represented by type-A or type-X
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‘a-difference in weight before and after drying at [err]. However, since
sil anol* groups and the |like of the anorphous aluninosilicate are dehydrated
by the reaction when the drying is conducted at [err], the water content
determ ned by this nethod is higher than the actual water content of the
anor phous alum nosilicate. Therefore, in order to accurately -determne the
wat er content, a nmethod which will be described belowis enployed in the

present invention. An accurately meig&gp alum nosilicate sanple is

- dispersed in a given anount of heavy ter [err], DHO thus formed according

to the followng fornmula is determned by [err] spectronetry, and the water

content of the alum nosilicate sanple is cal cul ated bg .
- ' zeolite of the following formula (1) and having an

average primary particle diameter of 0.1 to 20 um,
preferably 1 to 10 pum:
u(My0) - A1,04- v(S1i0y) - w(H,0) (1)
wherein M represents'an alkali metal atom, and u,
v and w represent the molar numbers of the

respective components, which are usually as

s

follows:

0.7 <u<1l1.5, 0.8<v <8

and w is any positive nﬁmber,

Among them, thbse represented by the foilowing
formula (2) are particularly preferably used:

Na,0- A1,0;3- n{Si0y) - m(H,0) (2)

wherein n represents a number of 1.8 to 3.0 and m

represents ; number of 1 to 6.

Such a zeolite is incorporated, in the form of a
powder or aggregated dry zeolite particles obtained by
drying zeolite slurry, in the detérgent composition.
The crystalline aluminosilicate can be incofporated in
the composition of the present invention in an amount
6f 10 to 60% by weight, preferably 20 to 50% by weight
and.more preferably 30 to 50% by weight.

When an ordinary amorphous aluminosilicate or an
amorphous aluminosilicate prepared by a conventional

process was used for the production of the nonionic
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reading the-ratio of the integrated strength of DHO peaks (from which the
DHO content of commercial heavy water has been deducted) to the integrated
strength of the peak of an internal standard substance previously added:
[err] In the present invention, the drying conditions (tenperature and
time) are controlled in order to adjust the water. content of .the anorphous
alumnosilicate to be used to the preferred value. The conponent (b) is

i ncorporated in an anount of 27

powdery detergent composition or, more specifically,
Qhen the nonionic surfactant was absorbed in an
ordinary amorphous aluminosilicate and the resultant
substance was used for the production of the nonionic
powdery detergent composition, the solubility and
dispersibility of the obtained detergent composition
in high-temperatufg water of 30°C or above were
seriously deteriorated dhring storage at high
temperature. This phenomenon occurred supposedly for
the following reasons: When the nonionic surfactant
is absorbed in an amorphous aluminosilicate having a
small pore diameter and the resultant substance is
dissolved in high-temperature water of 30°C or above,
the nonionic surfactant is difficultly dissolved out
from the pores. Further, when the water content of
the amorphous aluminosilicate is high, the nonionic

surfactant gels in the pores of said aluminosilicate

to aggregate the.aluminosilicate particles, thereby
redﬁcing the dispersibility and accordingly the
solubility of the detergent granules. In addition, it
has also been found that when an amorphous
aluminosilicate has a very low water content, the
hygroscopicity of this aluminosilicate is extremely
high and, therefore, a detergeht composition
containing such an amorphous aluminosilicaté cakes
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716 - 5 to 60%Dby weight, desirably 5 to 40% by wei ght, nore desirably 10
tto 40% by wei ght, particularly desirably 10 co 30% by wei ght and npst
desirably 10 to 20% by weight in the conposition of the present invention.
When the anobunt of conponent (b) is too small, no sufficient absorption of
the nonionic surfactant is possible and the caking resistance, solubility
and dispersibility of the detergent conposition are deteriorated by the
bl eedi ng out of the nonionic surfactq&%; On the contrary, when the anount
. of conponent (b) is too high, the rinsing of the detergent
conposition is inpaired to | eave the detergent conposition in the

under a high-humidity condition.

After extensive investigations on the above-
described problems, the inventors have found that
these problems are solved when the detergent
composition is produéed by using the specific
amorphous aluminosilicate described above as component
(b) for absorbing the nonionic surfactant (a) and
preferably further incorporating the alkaline and/or
neutral salt as component (c¢). Further, when the
crystalline aluminosilicate as component (d) is also
incorporated in the detergent composition, the caking
resistance of the composition can be further improved;

In the present invention, the nonionic surfactant
(a) is absorbed in the amorphous aluminosilicate (b)
and, if necessary, other starting material(s) which is
generally used for producing a granular detergent
composition. Examples of the other starting
material(s) include a synthetic zeolite, i.e.,
component (d).

The powdery detergent composition of the present
invention may contain, if necessary, typical auxiliary
additives, in addition to the above-described
components, such as an antiredeposition agent, e.g.

polyvinyl alcohol, polyvinylpyrrolidone and

carboxymethylcellulose; an enzyme, e.g. protease,
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élothes,or the like, since the conponent (b) is insoluble in water. The
armor phous al umi nosilicate (b) of the present invention can be prepared by
reacting an alkali netal alum nate with an alkali metal silicate in the
presence or in the absence of an alkaline earth netal conmpound. Preferred
exanpl es of the alkaline earth netal conpounds are cal cium chloride or

cal ci um hydroxi de. The anounts of each raw material can be chosen in such a
manner that the obtained product has t conposition represented by the
above-described formula (1). The reacif®n is usually carried out by m xing
t he agqueous sol utions of each reactant, e.g., by adding dropw se an agueous

solutlon of one, reactant .t o_anot her, aqueous
lipase, cellulase and amylase; a caking resistant,

e.g. talc and calcium; an antioxidant, e.g. tert-
butylhydroxytoluene and distyrenated cresol; a
fluorescent dye;: a bluing agent; and a fragrénce.
These additives are not particularly limited and they
are usable depending on the purpose. In addition, a
small amount of a cationic surfactant or the like ﬁay
be added when a detergéﬂ% composition also having a
softening effect is intended; a small amount of a
bleaching agent such as sodium percarbonate, sodium
perborate monohydrate and sodium perborate |
tetrahydrate may be added when a detergent composition
also having a bleaching effect is intended: and a
small amount of an anonic surfactant or the like may
be added when the detergency for removing muds is to
be enhanced.

Although the process for producing the powdery
detergent composition of the presént invention is not
particularly limited, it can be easily producéd by
slowly adding or spraying the liquid nonionic
surfactant (a) to or over the amofphous
aluminosilicate (b) and, if necessary, the alkaline
and/or neutral salt (c) and the‘crystalline
aluminosilicate (d) under stirring to obtain a

homogeneous mixture, then adding minor components such
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'sol ution of "the other reactant under stirring. - 16a - The anor phous
alum nosilicate (b) of the present invention is preferably produced by
Feacting an alkali metal alumnate with an alkali metal silicate while

mai ntai ning the pH of the reaction system in the range of 8 to 14 by the
addition of at |east one acidic agent selected fromthe group consisting of
an inorganic acid, an organic acid and an acidic salt. Since the particles
of the anorphous al um nosilicate thus B[oduced do not

asla'fragrance and an enzyme, and even a bleaching
agent when the bleaching detergent composition is
intended, to the homogeneous mixture and mixing the
resultant mixture. -
Examples
The present ihvention will now be described in
more detail with reference to the following Examples,
il b e el S B il B i D Bt o BB S P-B— O Fm
RSSO R G VO RO
Examples of the synthesis of the amorphous
-aluminosilicates to be used as component (b) 6f the
present invention will also be given below.
Synthesis Example A-1
1010 g of an aqueous sodium aluminate solution
(1.55% by weight of Na,0 and 2.30% by weight of Al,0,,
fhe molar Na,0/Al,04 r-atio being 1.11) was heated 'r;o
40°C, and 700 g of an aqueous sodium silicate solution
(2.75% by weight of Na,0 and 7.88% by weight of SiO0,.
the molar Si0,/Na,0 ratio being 2.96) and 1.2 g of
calcium chloride dihydrate were added thereto.under
stirring at 1500 rpm for a period of 20 min to effect
a reaction. After the completion of the addition, the
reaction mixture was heated:to 60°C and maintained at
that temperature for 15 min, and then a solid product

was separated by filtration and washed. The wet cake
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‘aggregat e each ot her -17 - during storage of the detergent conposition
fior 1ong periods of time, the solubility and dispersibility of the
detergent conposition in water does not lower. In the production of the
anor phous al um nosilicate (b) described above, it is desirable to use, as
the starting materials, an alkali netal alum nate having a nolar ratio of
[err] (Mbeing an alkali nmetal atom) to [err] in the range of 1.0 to 6.0

-31-

thus obtained was dried at 105°C under 300 Torr for 10
hr and then pulverized to obtain fine aluminosilicate
powder which was amorphous according to X-ray
crystallography.

According tb atomic absorption spectrometry and
plasma atomic emission spectrometfy, the resultant
amorphous aluminosilicate comprised 21.1% by weight of
Al40,, 57.2% by weight of $i0,, 20.8% by weight of Na,0
and 0.9% by weight of Ca0 (1.65 Na'20-0.08 Ca0- Al,0;-
4.735 Si04). The product had an oil-absorbing capacity
of 210 ml/100 g, a relative amount of the porés having
a diameter of smaller than 0.1 pgm of 12.3% by volume,
a relativé amount of the pores haviné a diameter in
the range of 0.1 to 2.0 pm of 72.1% by volume, and a
water content of 11% by weight.

Svnthesis Example A-2

100 g of an aqueous No. 3 water glass soiution
(prepared by adding 200 parts by weight of deioniied
watér to 100 parts by weight of No. 3 water glass
having a Si0, content of 29% by weight available on the
market) was added dropwise into 800 g of an aqueous
sodium aluminate solution (prepared by adding 2000
parts by weight of deionized water to 100 parts by
weight of sodium aluminate having a weight ratio of .

Nazo to A1203 of 20.3:28.2) having a -.\'azo content of

Tf': .
Vs is the replacemgny sheet

D&t@.’ 2 1 MAY 998



and an alkali metal silicate having a nolar ratio of [err] to [err] in the
Ttange 'of 1.0 to 4.0. The alkali netal aluninate is preferably used in the
form of an aqueous solution thereof. As for the inorganic acid, organic
acid and acidic salt to be used as the acidic agent in the production of

i he anor phous al um nosilicate (b) described above, exanples of the

I norganic acid include sulfuric acid, hydrochloric acid, nitric acid,
carboni c acid, phosphoric acid, etc. a.fxanples of the organic acid include
form c acid, acetic acid, butyrlc acl caproic acid, acrylic acid, oxalic
acid, succinic acid, adeIC acid, benzoic acid, citric acid, etc.; and

exanples of the aC|d|c salt |nclude
% by weight and a Al,0; content of 2.77% by weight

at 40°C for a period of 20 min to effect a reaction.
After the completion of the dropwise addition, heat
treafﬁent was conducted at 60°C for 20 min, and theﬁ a
solid product was separated by filtration and washed.
The wet cake thus obtained was dried at 120°C for 12
hr and then finely pulverized on a crusher to obtain
amorphous aluminosilicage pbwder.

According to atomic absorption spectrometry and
plasma atomic emission spectrometry. the resultant
amorphous aluminosilicate comprised 27.2% by weight of
Al,0;, 51.2% by weight of Si0, and 21.6% by weight of
Na,0 (1.31 Naj0-Al,04-3.2 Si0y). The product had an
oil-absorbing capacity of 200 ml/100 g, a relative
amount of the pores having a diameter of smaller than
0.1 pm of 8.2% by volume, a relative amount of the
pores having a diameter in the range of 0.1 to 2.0 um
of 78.8% by volume and a water content of 9% by
weight.

. £ Svnthesis F le A=

51.05 g of an aqueous sodium aluminate solution
(concentration: about 50% by Qeight) having the same
molar Na,0/Al,04 ratio as that in the agueous éodium
aluminate solution used in Synthesis Example A-1 was

added to 53 g of deionized water. 268.3 g of an
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inconpletely neutralized salts of the above-described -18 - inorganic
and organi c acids such as an inconpletely neutralized sodi um phosphate, an
inconpletely neutralized sodiumcitrate and an inconpletely neutralized
sodi um succi nate. The acidic agents are not limted to those |isted above,
and they may be used either singly or in the formof a mxture of two or
nore acidic agents. Acids capable of formng neutralized salts which pose
no problem after incorporation into the detergent

aqueous No. 3 water glass solution as that of
Synthesis Example A-2 was added dropwise into the
resultant sélution under stirring at 40°C for 20 min
to effect a reaction. After the completion of the‘
dropwise addition, the resultant solution was heated
to 50°C, and then the reaction was further conducted
at that temperature for additional 30 min. The wet
cake thus obtained.was 5ried at 200°C for 6 hr and
then finely pulverized on a crusher to obtain an
aluminosilicate powder.

According to atomic absorption spectromefry and
plasma atomic emission spectrometry, the resultant
powder coﬁprised 29.7% by weight of Al,04, 52.5% by
weight of Si0, and 17.8% by weight of Na,0 (0.99 Na,0-
Al)04- 3.0 Si04). The product had an oil-absorbing
capacity of 210 ml/100 g, a relative amount of the
pores having a diameter of smaller than 0.1 pm of 43%
by volume, a relative amount of the pores having a
diameter in the range of 0.1 to 2.0 pm of 45% by
volume, and a water content of 12% by weight.

h'A . i -?

A wet cake was produced in the same manner as
that of Synthesis Example A-2. The wet cake Qas dried
at 100°C for 6 hr and then finely pulverized on a

crusher to obtain amorphous aluminosilicate powder.
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-

‘conposi tion; such as sulfuric acid, carbonic acid, phosphoric acid and
Citric acid, are particularly desirable as the acidic agent. Wen carbonic
acid is to be used as the acidic agent, the purpose can be attained al so by
bl owi ng gaseous carbon dioxide into the reaction system In the production
of the anorphous alum nosilicate (b) described above, the pH.of the
reaction systemduring the reaction of the alkali netal alum nate with the
al kali metal silicate ranges from8 to 14, desirably from9.5 to 13.5. Wen
the nonionic surfactant is absorbed oB4occluded in the anorphous
al um nosilicate produced as descri bed above and the resultant product is

According to atomic absorption spectrometry and plasma

atomic emission spectrometry, the resultant amorphous

aluminosilicate powder comprised 27.2% by weight of

Aly04, 51.2% by weight of SiO, and 21.6% by weight of

Naj,0 (1.31 Na,0-Al,04-3.2 Si0y). The product had an

oil-absorbing capacity of 200 ml/100 g, a relative

amount of the pores having a diameter of smaller than

0.1 pm of 8.2% by volume, a relative amount of the

pores having a diameter in the range of 0.1 to 2.0 pm

of 78.8% by volume, and a water content of 28.5% by

weight.

Comparative Svnthesis Example A-=3

A wet cake was produced in the same manner as

that of Comparative Synthesis Example A-1. The wet

cake was dried at 200°C for 15 hr and then finely

pulverized on a crusher to obtain amorphous

. aluminosilicate powder.
o
According to atomic absorption spectrometry and

plasma atomic emission spectrometry, the resultant

amorphous aluminosilicate powder'comprised 29.7% by

weight of Aly0;, 52.5% by weight of SiO, and 17.8% by

weight of Na,0 (0.99 Na,0- Al,04- 3.0 S10y) . The product

had an oil-absorbing capacity of 210 ml1/100 g, a

relative amount of the pores having a diameter of

smaller than 0.1 pm of 43% by volume, a relative
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i-ncorporated into the detergent conposition. the solubility and

*di spersibility of the detergent - 19 - conposition in high-tenperature
" .water are remarkably inproved and the excellent solubility and

di spersibility can be observed even after the storage of the detergent
conposition for a long period of time. The reaction tenperature of the

al kali metal alumnate with the alkali netal silicate, that is, the
tenperature of the step of mxing th {eactants, is desirably 15 to

e
60[err] C, 3
amount of the pores having a diameter in the range of
0.1 to 2.0 gm of 45% by volume, and a water céntent of
3.5% by weight. '

Example 1

3% by weight of sodium salts of beef tallow fatty
acids, each of amorphous aluminosilicates, zeolite and
each of salts listed in Tables 1 and 2 in amounts
given also in the Téble;. and 0.5% by weight of a
fluolescent dye were fed into a stirred tumbling
granulator (Lodige mixer). A liquid nonionic
surfactant (polyoxyethylene synthetic alcohol-ether
having a melting point of 15°C, an average molar
number of added ethylene oxide of 7 and an average
number of carbon atoms in the alcohol of 12 to 14) was
slowly introduced thereinto under stirring. Then 2%
by weight of molten polyoxyéthylene g;ycél was added
to the resultant mixture, followed by the addition of
0.5% by weight of an enzyme, 0.5% by weight of a
frﬁgrance and 2% by weight of water thereto under
stirring to obtain each of powdery'detergent
compositions listed in Tables 1 and 2.

The solubilities and caking resistances of fhese
powdery detergent compoéitions were determined by the

following methods. Results are given in Tables 1 and

2.
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"particularly desirably 30 to 50[err]C. The time of the reaction step is
.desirably 3 to 120 mn. After the conpletion of this step, an aging step is
.desirably conducted at 15 to [err] for at least 1 min., preferably at |east
30 mn., with or without stirring. The reaction m xture of the reaction
step conprises oxides, hydrates and hydroxides. Wile the reaction m xture
Is left to stand at an adequate tenperature, the hydrates and the

hydroxi des in the reaction m xture turn into alumnosilicate. This step
is the aging step. The production progtéss of the anmorphous alum nosilicate
(b) described above further conprises

Evaluation method

1. Solubility test:

The powdery detergent composition was fed into a
sample bottle and the bottle was tightly sealed and-
left to stand at 30°C and 70% RH for 3 days. Then
1.0 g of the powdery detergent composition was sampled
and added to 1 ¢ of city water maintained at 10°C,
30°C or 40°C, and the resultant mixture was stirred
w;th a magnetic stirrer for 10 min. The mixture thus
obtained was fiitered through a 200-mesh metal gauze
and the filter cake on the mesh was dried to determine
the filter ééke percentage (%) after drying.

2. Caking resistance test:

(1) An open box having a size of 10.2 cm x 6.2 cm x 4
cm (height) was prepared from a filter paper
(Toyo Filter paper No. 2). The four corners were
fastened with a'stapler.

(2) 350 g of a sample (powdery detergent composition)

| was put in the box., and then an acrylic resin
plate and a lead platé (or iron plate) [total
wgight: 265 g (250 g + 15 g)] were placed on the
sample.

(3) The box containing the sample was left to stand
in a thermohygrostatic vessel at a temperature of

30°C and a humidity of 80% for 7 days, and then
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"~ 20- the step of adding at |east one acidic agent selected fromthe group
consisting of an inorganic acid, an organic acid and an acidic salt to the
© slurry-obtained by reacting an alkali netal alumnate with an al kali netal
silicate to adjust the pH of the slurry within the range of 5 to 13 and at
lFeast 1 | ower than that of the reaction systemof the al kali. netal
alum nate and the alkali netal silicate during reaction, preferably. This
step is generally conducted after the_aging step. The acidic agents usable
herein may be the sane as those used-Ph-the reaction step. Exanpl es of the
inorganic acid include sulfuric acid, hydrochloric :
the state of caking of the sample was evaluated.
The caking resistance was evaluated from the
passing rate of the sample determined as follows.
Eﬁssinz_nalﬁ
After the test, the sample was softly placed on a
metal gauze (or a sieve having a mesh of 5 mm x 5 mm)
and the powder passing through the metal gauze was
weighed. The passing rate of the sample after the
test was determined according to the following
formula: |
weight (g) of passing powdef

Passing rate (%) = - x 100
total weight (g) of sample -

]
reets
it
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acid, nitric acid, carbonic acid, phosphoric acid, etc.; exanples of the

organic acid include formc acid,

“acrylic acid,
acid, etc.;

oxalic acid,

as an inconpletely neutralized sodi um phosphat e,

neutralized sodiumcitrate and an inco
The aci dic agents are not 1

- succi nat e.

acetic acid, butyric acid,
succi ni c acid,
( and exanples of the acidic salt
neutralized salts of the above-described inorganic and organic acids
an i nconpletely

| etely neutralized sodi um
lted to those |isted above,

caproic
adi pic acid, benzoic acid,
i ncl ude i nconpletely .

aci d,
citric

such

and

they may be used either singly of,,Q {he formof a mxture of two or nore

acidic agents.

Exp. No.

1-4

1-6

Compn.
{wt. %)

polyoxyethylene synthetic
alcohol(Cyy to Cy) ether

(m.p.: 13°C, EOP=T)

20

30

salt

sodium

10

carbonate

sodium
citrate

10

10

sodium
sulfate

[4]]

11.

31.5

1ls.

(2]

sodium .
polyacrylate

‘t

n

(41}

sodium
tripoly-
phosphate

amorphous
alumino-
silicate

Synth.
Ex. A-1

10

Synth.
Ex. A-2

10

Comp. Synth.
Ex. A-1

Comp. Synth.
Ex. A-2

Comp. Synth.
Ex. A-3

type-4A zeolite

30

30

Evaluation
result

soly.
test

10°C
filter cake
percentage (%)

0.0

0.0

30°C
filter cake
percentage (%)

40°C
filter cake
percentage (%)

caking resistance
[passing rate (%)}

100

100

100

98

100

98
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-21 - Aci ds ccapabl e of form ng neutralized salts which pose no problem

~after i'ncorporation into the detergent conposition.
Carboni c acid, phosphoric acid and citric acid, are particularly desirable

such as sul furic acid,

as the acidic agent. \Wen carbonic acid is to be used as the acidic agent,

t he purpose can be attained al so by bl owi ng gaseous carbon di.oxide into the

reacti on system The anorphous alum nosilicate thus obtained has a further
i mproved solubility in high-tenperat urs% wat er and a hi gh oil-absorbing

tcapacity.

Table 2

Exp. No.

1-8

1-12

Compn.
(wt. %)

polyoxyethylene synthetic
alcohol(cu to Cu) ether

(m.p.: 13*C, EOP=T)

20

1-11

30

salt

sodium
carbonate

sodium
citrate

10

i¢

sodium
sulfate

11.

(1]

sodium
polyacrylate

(41}

sodium
tripoly-
phosphate

amorphous
alumino-
silicate-

Synth.
Ex. A-1

Synth.
Ex. A-2

Comp. Synth.
Ex. A-1

20

[
N
(4]

Comp. Synth.
Ex. A-2

Comp. Synth.
Ex. A-3

10

type-~-4A. zeolite

30

30

39

Evaluation
result

R

soly.
test

10°C
filter cake
percentage (%)

0.0

0.1

0.0

so°c
filter cake
percentage (%)

n
[34]

[#]
(]

40°C
filter cake
percentage (%)

-~
o

[3]]
7]

caking resistance
{passing rate (%)]

100

100

87 °

100

87

64

Note)

EOP in Tables 1 and 2 incidates the average molar

number of added ethvlene oxide.
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L.t is still- preferred in the production of the anorphous al um nosilicate
,described above to be present 0.5 to 50% by wei ght, of the entire anount of
- «the reaction system of a water-soluble solvent having a solubility
paraneter (refer to C. M Hansen, J. Paint Tech., 39, 104 (1967);
‘hereinafter referred to as "SP value"] of 7.5 to 20 in the reaction system
The anor phous alum nosilicate thus obtained has a hi gher oil -absorbing
capacity. The solvent may be added to,the solutions of the starting
materials prior to the reaction or td*%he reaction mixture in the course of

the reaction. The solvents are preferably nethanol, ethanol, isopropanol,
acetone, ethyl acetate, ethylene glycol, etc.

Sodium carbonate was dissolved in deionized water
to preparé a 6 wt.% aqueous solution thereof.
Separately. 243 g of Al(OH); and 298.7 g of a 48 wt:%
aqueous NaOH solution were-fed into a four-necked
flask having a capacity-of 1000ml. The content of the
flask was heated to 110‘9 under stirring and then
maintained at that temperature for 30 min under
stirring to prepare an aqueous sodium aluminate
solution.

132 g of the aqueous sodium carbonate solntion
and 38.28 g of the aqueous sodium aluminate solution
(concentration: about 50% by weight) were fed into a
1000-ml reaction tank provided with a baffle plate.
201.4 g of an agueous No. 3 water glass solution
prepared by diluting the water glass with twice as
much water was added dropwise into the obtained
solution mixture under vigorous stirring at 40°C to
effect a reaction for 20 min. In this step, the pH of
the reaction system was adjusted to 10.5 by blowing
carbon dioxide gas to realize the optimum reaction
rate. After the completion of the reaction step, the
reaction system was heated to 50°C and then aging was
conducted, i.e., the reaction system was left to

stand, at that temperature for 30 min. After the
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*-22 - Among-the anorphous al um nosilicates produced by the above-described
~production conditions, those represented by the followng formula (I1):

i[err] wherein Mrepresents an alkali netal atom M represents an al kal i ne

"earth netal atom and x', y' and z' represent the nolar nunbers of the
.respective conponents, with the proviso that they satisfy the follow ng
relationship: [err]

.41 -

completion of the aging step, carbon dioxide gas was
blown into the reaction system to neutralize the
excess alkali (pH of the system: 9). The neutralized
slurry thus obtéined was filtered through a filter ‘
paper (No. S5C; a product of Toyo Roshi Kabushiki
Kaisha) under reduced pressure. The filter cake was
washed with 1000 times as much water, filtered and
dried (105°C, 300 Torr, 10 hr). The product thus
obtained was crushed to obtain thé amorphous
aluminosilicate powder according to the present
invention. '
According to atomic absorptiqn spectrometry and
plasma atomic emission spectrometry, fhe resultant
amorphous aluminosilicate powder comprised 29.6% by'
weight of A1103. 52.4% by weight of $i0, and 18.0% by
weight of Naj,0 (1.0 Na,0-Al,04-3.01 Si0y). The product
had a calcium ion exchange capacity of 165 CaCQ4 mg/g,
an oil-absorbing capacity of 265_m1/100 g, a relative
amount of the pores having a diameter of smaller than
0.1 pm of 9.4% by volume, a relative amount of the
pores having a diameter in the range of 0.1 to 2.0 pm
of 76.3% by volume and a water content of 11.2% by
welight.
Synthesis Example B-2

55 g of the 8 wt. % aqueous sodium carbonate
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have a cal ciumion exchange capacity of at least 120 [err] ng/g and,
thereflore, are excellent also. as builders. The cal ciumion exchange

" .capacity is determ ned as follows: About 0.1 g of an anorphous

alum nosilicate sanple is accurately weighed and is added into 100 mM of an
aqueous cal cium chloride sol ution containing 500 ppm of cal ci um salt
calculated by [err]. The resultant m xture is stirred at [err] for 15 mn
and then filtered through a Toyo Filter Paper No. 5C under suction. The

cal ciumion concentration in the filt#hate is deternmined with EDTA to

cal cul ate the cal ciumion exchange capacity.

solution as that of Synthesis Example B-1, 51.04 g of
an aqueous sodium aluminate solution as that of
Synthesis Example B-1 and 25 g of ethanol were fed
into a 1000-ml reaction tank provided with a baffle.
plate. 268.5 g of an aqueous No. 3 water glass
solution as that of Synthesis Example B-1 and 0.5 g of
calcium chloride dihydrate were added dropwise into
" the obtained solution mf&ture under vigorous stirring
| at 40°C to effect a reaction for 20 min. In this
step, the pH of the reaction system was adjusted to 11
by adding citric acid to the reaction system.. After
'the completion af the reaction step, the reaction
system was heated to 40°C and then aging was
conducted, i.e., the reaction system was left to
stand, at that temperature for 30 min. After the
completion of the aging step, carbon dioxide gas was
blown into the reaction system to neutralize the
excess alkali (pH of the system: 9.8). The
neutralized slurry thus obtained was filtered.'washed;
filtered, dried and crushed in the same manner as
those of Synthesis Example B-1 to obtain the amorphous
aluminosilicate powder according to the present
invention. -
According to atomic absorption spectrometfy and

plasma atomic emission spectrometry, the resultant
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-23- The anorphous al uminosilicate used as conponent (b) in the present
i~fivent i on has an oi | -absorbing capacity of at least 100 m 100 g and

" preferably at least 150 nml /100 g. Wen the oil-absorbing capacity of the
anor phous al um nosilicate is less than 100 ml /100 g, the nonionic
surfactant cannot be sufficiently absorbed or occluded in the anorphous
alum nosilicate and, therefore, bleeds out to cause caking of the detergent
conposition and a reduction in the solubility of the detergent conposition.

amorphous aluminosilicate powder comprised 29.3% by
weight of A1203. 52.2% by weight of SiOz. 17.7% by
weight of Na,0 and 0.8% by weight of Ca0O (0.99
Na,0-0.05 Ca0- A1504- 3.03 8$i0y) . The product had a
caléium ion exchange capacity of 184 CaCO4 mg/g, an
oil-absorbing capacity of 310 ml/100 g, a relative
amount of the pores having a diameter of smaller than
0.1 pm of 10.3% by voluﬁé. a relative amount of the
pores having a diameter in the range of 0.1 to 2.0 pm
of 74.2% by volume and a wafer content of 10.9% by

weight.
Comparative Synthesis Fxample B-1

55 g of deionized water and 51.04 g of an aqueous
sodium aluminate solution as that of Synthesis Example
B-1 were fed into a 1000-ml reaction tank provided
with a baffle plate. 268.5 g of an aqueous No. 3.
water glass solution as that of Synthesis Example B-1
was added dropwise into the obtained solution mixture
under vigoraus_stirring at 40°C to effect a reaction .
for 20 min. After the completion of the reaction
step, the reaction syétem was héated to SO‘C and then
aging was conducted, i.e., the reaction system was
left to stand, at that temperature for 30 min. The
obtained reaction slurry was filtered, washed,

filtered, dried and crushed in the same manner as that
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It is. .desirable to incorporate an al kaline and/or neutral salt as conponent
{c), i'n addition to the above-descri bed conponents (a) and (b), in the

" -powdery detergent conposition of the present invention. The al kaline and/ or
neutral salts are either an inorganic salt or an organic salt which gives
an aqueous sol ution thereof having a pH of 7 or above. Exanples of the
I norganic salt include sul fates, carbonates, hydrogencarbonates,
sesqui carbonates, silicates, layer-silicates, borates, tetraborates,

phosphat es,

pol yphosphat es, tripolyphﬁ%phates and pyrophosphates of al kal

nmetal s. Exanples of the organic salt include phosphocarboxyl ates, such as a
2_- phosph_onobugfansej;nlthzésdiscaé)?gg](glgtgll9f al kali netals;

et

According to atomic absorption spectrometry and
plasma atomic emission spectrometry, the resultant
amorphous aluminosilicate powder comprised 29.8% by.
weight of Al,0;, 52.5% by weight of SiO, and 17.7% by
weight of Na)0 (0.98 Na,0-Al,04-3.00 Si0)). The product
had a calcium ion exchange capacity of 133 CaC0; mg/g,
an oil-absorbing capacit§ of 150 ml/100 g, a relati#e
amount of the pores having a diameter of smaller than
0.1 pm of 40% bymvolume. a relative amount of the
pores having a diameter in the range of 0.1 td 2.0 pm
of 44% by volume, and a water content of 11.3% by
weight.

Example 2

3% by weight of sodium salts of beef tallow
fatty acids. each of amorphous aluminosilicates,
zeolite and each of salts listed in Table 3. in amounts
given also in the Table, and 0.5% by weight of a
fluorescent dye were'fed into a stirred tumbling
granulator (Lodige mixer). A liquid nonionic
surfactant (polyéxyethylene synthetic alcohol ether
having a melting point of 15°C, an average molar
number of added ethylene oxide of 7 and an average
number of the carbon atoms in the alcohol of 12 to 14)

was slowly introduced thereinto under stirring. Then,
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‘al kal j, metal sal'ts of anmino acids, such as an -24- aspartate and an

gl ut anat e; ani nopol yacet ates, such as an aminotri (nethyl enesul fonate), a
<-hydroxy- ethylidene-1, 1-disul fonate, an ethyl enedi am netetra-

(et hyl enephosphonate). a di et hyl enetri am nepenta- (nethyl enesul fonate), a
mitrilotriacetate and an et hyl enedi am netetraacetate, of alkali netals; a
citrate of an alkali netal; a polyacrylate of an alkali netal; a

pol yaconitate of an alkali netal;.a diglycolate of an alkali netal; a

hydr oxycar boxyl at e -45 -

2% by weight of molten polyoxyethylene glycol was
édded to the resultant mixture, followed by the
addition of 0.5% by weight of an enzyme, 0.5% by
weight of a fragrance and 2% by weight of water und;r
stirring to obtain each of powdery detergent
compositions listed in Table 3.

The solubility test of these powdery detergent
compositions was conduct;d in the same manner as that
described in Example 1. The results are given in

Table 3.
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of an-.alkali metal; salts of polyacetal carboxylic acid polyners described
- i-n Japanese Patent Publication-A No. 52196/1979, specially a polyner
fepresented by the fornula: [err] (wherein M COOM repreésents an al kal

fretal atom a quaternary anmoni un or an al kanol amine, and m (average
degree of polynerization) is 10 to 200]; a p-tol uenesul fonate of an al kal
nmetal ; and a sul fosuccinate of an alkali netal. Wen the powdery detergent
conposition of the present invention contains such an al kaline and/ or
neutral salt (c), the solubility and gf{%pgrsibility of the powdery
detergent conposition in high-tenperature

Exp. No. 2-1 2-2 2-3 2-4 2-3 2-8 2-7
Compn. polyoxyethylene synthetic . 25 20 15 30 235 135 20
(wt. %) alcohol{Cy to Cy) ether
(m.p.: 15°C, EOP=T)
type-4A zeolite 30 30 30 30 40
salt sodium 16.51 15 10 8.3 14.5 ] 13 20
carbonate
sodium cltrate . . 35 30
sodium sulfate 11.5] 21.5 9.3 3.5
amorphous Synth. 20 10
alumino- | Ex. B-1
ate
sille Synth. 15 10 13
Ex. 8‘2 L.
b Comp. Synth. 22 12 18
Ex. B-1
Evaluacion | soly. test | 10°C 0.0 0.0 0.0 0.0 0.1 0.0 0.1
result filter cake
percentage (%)
30°C 0.0 0.0 0.1 0.0 3.2 3.8 7.0
filter cake :
percentage (%)
40°C 0.1 0.0 0.1 0.0 8.3 7.7 9.4
filter cake
percentage (%)

Note) EOP in Table 3 incidates the average molar number of added ethylene oxide.

AT
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wat er -.can be inproved. That is, the solubility and dispersibility of the

. detergent granul es conprising -25 - the nonionic surfactant (a), the
anor phous al uninosilicate (b) and the al kaline and/or neutral salt (c) in
‘i gh-tenperature water is excellent. These salts act-also as builders. The
al kaline and/or neutral salt is preferably selected fromthose |isted
above. It can be incorporated in an anount of 5 to 70% by wei ght,
preferably 10 to 70% by wei ght and nore preferably 10 to 50% by wei ght in
t'he conposition of -47 -

Example 3

| Powdery detergent composition 1-3' was prepared
in the same manner as that of powdery detergentﬁ
composition 1-3, except that the ambrphous
aluminosilicate powder prepared in Synthsis Example B-
1 was substituted for the amorphous aluminosilicate
powder prepared in Synthsis Example A-2. The powdery
detergent compositions 1-3 and 1-3' were stored at
30°C, 80%RH for 30 days. Then, the solubility tests
of the poﬁdery detergent compositions 1-3 and 1-3°
were conducted in the same manner as that descrlbed in

Example 1. The results are given in Table 4.

Table 4
Exp. No. 1-3 1-3'
kind of amorphous Synth. Ex. | Synth. Ex.
aluminosilicate A-2 B-1
g result of | 10°C 0.3 0.0

sol. test filter cake
percentage (%)

30°C 0.4 0.1
filter cake
percentage (%)

40°C 1.0 0.2
filter cake :
percentage (%)
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t he present-.invention.

-~ above- d
“the dis

'm'surfactant ‘thé a

a crystalline al uminosilicate as conmponent (d).

The conposition of the present

i n order

I nvention may contain

in addition to the

ﬂiUlrﬂlmllthmﬂwmsdgﬁz;ggﬁ% and (e), Ln ordet

to further inprove
ng the nonionic

rbhous al uminosilicate and the crystalline

“aluninosilicate and the caki ng resistance of the detergent conp05|t|on
crystalline alumnosilicate (zeolite)

represented by type-A or type-X

The

is preferably a synthetic zeolite

-48-

CLAIMS

what we claim is:

i. A nonionic powdsry @ecergenc compasition

comprising 12 to 40% by wz2ight ot the following

componznt (2) and 3 to 80% by waight of the fqllowiﬁg

componrant (b). said compcnent (a) being absorbed in a

powdery or granular material(s) including
<EL said component (b

(a) a nonionic surfactant having a melting point of

140°C or bzlow, and

(o)

an amorphous aluminosilicacte

represanted by the following

x(My0) - ¥(MeQ)- AL,04-

wherel

n M reprasencts an

alkali matal atom,

having a comscosition

formula (I):

(1)

Me :

represents an alkaline earth metal atom, and X, ¥

and z represent the molar aumbers of

respectivea components,

with

satisfy the following ralationshio:

P :::,'.’ 0.2 ¢

X

£ 2.0, 0 ¢v < 0.

the

the proviso that thsy

1 and 1.5 ¢ z ¢ 6.0,

and having an oil-absorbing capacity of at least 100

ml/100 g and

a

ater contcant of 3 to 20%

by weignt,

and wherein the volume of pores having diameters of

smaller than 0.1 pum is at most 20% based on the total

pore volume,

of 0.1 to

pore volume.

and the volume of pores having diameters

2.0 pm is ac least 30% based on the tortal

This is the replacement sheet
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-part|CIe d
'Mhereln M

{err]

PO

'26- zeolite of the followng formula (1) and having an average primary

wu "MHU'H 20 [err], preferably 1 to 10 [err]: [err]
ali nmetal atom and u, v and w represent the

ol ar nunbers of thé respectlve conponent s, mhlch are usually as foll ows:

and w is any positive nunber. Anmong them those represented by the

followng formula (2) are particularly preferably used: [err]

.\;‘-

-49-
2. The nonionic powdery detergent composition
according to Claim 1, which contains 12 to 35% by
weight of the component (é) and 3 to 40% by weight of
the component (b). -
3. The nonionic powdery detergeht composition
according to Claim 1, wherein the nonionic surfactant
(a) is a polyoxyethylene alkyl ether which has an
average carbon atom number of 10 to 20 in its alkvl
group and an average molar number of added sthylene
oxide of 5 to 15.
4, The nonionic powdery detergent composition
according to Claim 1, wherein the amorphous
aluminosilicate (b) is obtainable by reacting an alkali
metal aluminate with an alkali metal silicate while

maintaining the pH of the reaction system in the range

(o)

of 8 to 14 by the addition of at least one acidic
agent selected from the group consisting of an
inorganic acid, an organic acid and an acidic salt
5. - The nonionic powdery detergent composition
according to Claim 4, wherein the reaction of an
alkali metal aluminate with an alkali metal silicate
is carried out ét a_;emperature of 15 to 60°C.

6. The nonionic powdery detergent composition according to
Claim 5, wherein further an aging step is caerried out at a
temperature of 15 to 100°C.
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wherein n represents a nunber of 1.8 to 3.0 and mrepresents a nunber of 1

dry zeolit mﬂ\\ ed by drying zeolite slurry, in the detergent
conp03|t|o aFllne al um nosilicate can be incorporated in the
conposition 6f the present invention in an anount of 10 to 60% by wei ght,
preferably 20 to 50% by wei ght and nore preferably 30 to 50% by wei ght.
When an ordi nary anorphous al umi nosilicate or an anor phous al uni nosilicate

-prepared by a conventional process s used for the production of the
noni oni ¢

to 6. Such a ZeO|I‘S& rporated in the formof a powder or aggregated

7. The nonionic powdery detergent composition
according to Claim 4, wherein after the reaction of an
alkali metal aluminate with an alkali mecal.silicate.
at least one acidic agent selected from the group .
coasisting of an inorganic acid, an organic acid and
an acidic salt is added to a slurry obtained by the
above-described reaction to adjust the pH of the
slurry within the range of 5 to 13 and at least 1
lower than that of the reaction system during the A
above-described réaction.

8. The nonionic ﬁowdery detergent composition

according to Claim 4, wherein the reaction system

contains 0.5 to Sp% by weight. of the entire amount of -
the reaction system, of a water-soluble solvent having

a solubility parameter of 7.5 to 20, which is added to

the raw material mixturé prior to the reaction of an

alkali metal aluminate with an alkali metal silicate

or added to the reaction mixture in the course of the
reaction. |

9. The nonionic powdary detergent composition according

i,
- e
Sopare

- to Claim 4, whereln starting materials for the amorphous
aluminosilicate (b) are an alka11 metal aluminate having a
molar ratio of MZO {M being an'alkall metal atom) to

Al,0, in the cange of 1.0 to 6.0 and an alkali metal ~

silicate having a molar -ratio of SiO2 to MZO in the

range Oof 1.0 to 4.0,
rand ¢ This is the replacement sheet
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T 27- powdery—det-ergent- -conposition or, nore specifically, when the nonionic

- surfactant was ' ordi nary anor phous alum nosilicate and the

- Mresul tant suﬁmﬁfﬁﬂwmﬁHmfor t he production of the nonionic powdery

. detergent co Ot lubi-lity and dispersibility of the obtained

~ Udetergent conposition in high-tenperature water of [err] or above were
seriously deteriorated during storage at high tenperature. This phenonenon
occurred supposedly for the foll ow ng reasons: Wen the nonionic surfactant

i's” absdrbed in an anorphous al um nost¥icate havi ng a small pore dianeter
and the resultant substance is

10. The nonionic powdery deterygent composition according
to Claims 1 to 4, wherein the amorphous aluminosilicate (b)
has an oil-absorbing capacity of at least 150 ml/100 g and a
calcium ion exchange capacity of acileast 120 Cacog mg./q.
1l. The nonionic powdery detergent compcsitieon according
to Claimz 1 to 4, which furcher comprises 3 to 70% by weight

of (c) an alkaline salt and/or a nsutral salk.

(8}
.

i The nonionic powdery detergsnt composition according
to Claim 11, which further comprises 10 to 60% by weight of
(d) & crystalline alumincsilicate.

- e A Arnco
-

(Replacement - See attachment marked "51a")
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d| ssol ved i n—high- terrperature water of [err] or above, the nonionic

§urfact ant is d| ssol ved out fromthe pores. Further, when the
Wat er cont ent lﬂ‘" W’ Qﬂm alum nosilicate is high, the nonionic

.fffsurfact ant g f said alumnosilicate to aggregate the

al um nosilicate part [ cI es, thereby regucing the dispersibility and

raccordingly the solubility of the det®rgent granules. In addition, it has

al so been found that when an anorphous aluminosilicate has a very |ow water

‘cont ent, e hygrosc ity o thls aI um I’,IOSI|I atels extrerrely high and,
t her ef or emaa b dﬁ&ﬂ&?& % ‘; ; , Jeterg IDOSiti
| al um nosi | i cat %ﬁﬁhﬁﬁg (a) a nonionic surfactant having ameltmg point of 40°C or below

and (b) an amorphous aluminosilicate havmg. a composition represented by the

following formula ! 1 ! :

X (M;0).y(Me0).A1,03.2(Si0,) JON

wherein M represents an alkali metal atom, Me represents an alkaline

earth metal atom, and x, y and z repfesent the molar numbers of the respective
m

components, with the proviso that they satisfy the following relationship :

02<x<2.0,0<y<0.1and 1.5 <z<6.0,
“

and having an oil—absorbing capacity of at least 100 ml/100 ) g and a water

content of 5 to 20% by weight and wherein the volume of pores havmg
diameters of smaller than 0.1 pum is at most 20% based on the total pore
volume and the volume of pores havmg dlameters of 0.1 to 2.0 um is at least

50% based on the total pore volume,

characterized in that _ ‘
an alkali metal alummate is reacted wnh an alkah metal silicate while
m

maintaining the pH of the reaction system in the range of 8 to 14 by the
w

addition of at:l¢ast one:acidic agent selected ﬁ'om the group consisting of an

inorganic acld an orgamc acld and an acidic salt to produce an amorphous

aluminosilicate (b), and that said nonionic surfactant (a) is absorbed in a
- ——————

Eowdery or granular material(s) including said emo'rphous aluminosilicate (b).
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& under a high-humdity condition.
--aaﬁbve— descri bed probl ens,

+s0l ved when the detergent conposition is produc
;annrphous al um nosilicate descri bed above as o
“the nonionic surfactant (a) and preferably furjt
1l kal i ne and/ or
crystalline alumnosilicate as conmponent (d) if
det ergent conposition,

| Therefore,

After extensive investigations on.t

the inventors have T@ugg?[hggyﬁnﬂBSHﬂEWSl

neutral salt as conponent ‘(c).

e 1
g ogatéd ?
t he caki ng . ]

SPECIFICATION
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- DATE OF REFIHFT ...................

NONIONIC POWDERY DETERGENT COMPOSITfON

Background of the Iavsation
Field of the Invsntion
THe present invention relates to a detergent

composition. Particularly, the present inventica

relates To a powdery detergent composition comprising

a nonionic surfactant as the’ main base, having high

solubility and dispers b*llty which are not impaired
evan when used xor wasiiing in hizh-temperature wazar,
and an excallent caking resistance even during storage .

under a highly humid condition. and optionally having

gxc2llent powder flowability, datergency and fresdom

D“'

ot bleeding of the nonionic surfactant, which is
liquid at ordinary temperatures. and also from the
formation of water-insoluble substance during washing
in high-temperature water.

Description of'the Related Arc

Nonionic surfactants are regarded as importaat
deta2rgents, since they have excellent durability in
hard water., remarkable detergency and stain-dispersing
power and extremely high biodegradability. However.
many of the nonionic surfactants usually used for
washing are liquid at ordinary temperactures.

when such a liquid nonilonic surfactant is
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resi stance of the conposition can be further inproved. In the present

—

I nventi en, tThe nonionic surfactant (a) is absorbed in the anorphous

alum nosilicate (b) and, if necessary, other starting material (s) which is
general | y used for producing a granul ar detergent conposition. Exanples of
the other starting material (s) include a synthetic zeolite, i.e., conponent
(d). The powdery detergent conposition of the present invention nmay
contain, if necessary, typical auxiliary additives, in addition to the
above-descri bed conponents, such as an-antiredeposition agent, e.g. .

pol yvi nyl al cohol, polyvinyl pyrrolidone and carboxynet hyl cel | ul ose; an
enzyne, e.g. protease, ' o

incorporatedlin a large amount into a powdery
detergent_comﬁosition. it gradually bleeds out to soak
into the paper container and the flowability of'the
powdery detergent cémpositibn.is seriously impaired;
or it causes caking to harden the detergent
composition into a mass with the lapse of time,
thereby seriously reducing the commercial value
thereof. )

U. S. Patent No. 4136051 (published on Jan. 23,
1979, Assignee: HENKEL & CIE GMBH) discloses a
flowable detergent composifion which comprises 30 to-
100% by Weight of a premix (containing 4% by weight or
below of highly dispersible silicic acid, if
necessary) prepared by finely distributing'a nonionic
surfactant over zeolite or a mixture of zeolite with
an' inorganic pefbkide_compound capable of forming
hydrogen peroxide in water and 0 to 70% by weight of a
spray-dried detergent composition. Japanese Patent
publication-A No. 89300/1986 (published on May 7,
1986) discloses a granular detergent composition
containing a nonionic surfactant as a detergent
composition having a high flowab;lity and an excellent
caking resistance, which comprisés gr;hules prepéred
by mixing water-insoluble granules with silica powder,

spraying a nonionic surfactant over the resultant
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- 39- lipase; cellulase and anylase, a caking resistant, e.g. talc and
cal.cium. an antioxidant, e.g. tert- butyl hydroxytol uene and di styrenated
ckesol ; -a fluorescent dye; a bluing agent; and a fragrance. These additives
are not particularly limted and they are usabl e depending on the purpose.
In addition, a small anmount of a cationic surfactant or the |ike may be
added when a detergent conposition also having a softening effect is

i ntended; a snall anmount of a bleachingsagent such as sodi um percar bonat e,
sodi um - -9

mixture, adding zeolite powder to the resultant

mixture and granulating the resultant mixtﬁre. and a
granular detergent composition containing an anionic
surfactant. -

However, these disclosures relate to detergent
additives containing nonionic surfactants to be added
afterward to a spfay-drigd detergent containing an

jgz anionic surfactant as the main detergent base. In
fact, detergents comprising a nonionic surfactant as
the main detergent base as those in the present
invention have not been fully investigated yet.

Great Britain Patent Publication-A No. 1474858
(published on May 25, 1977) discloses a freely
flowable detergent composition which comprises a
porous aggregate of a synthetic amorphous silica
derivative and a nonionic surfactant.

As will be understood from these disclosures, it

= is known to use a silicious substance for improving
the flowability of a detergent composition containing
a nonionic surfactant. However, when a silicious
substance is incorporated into a zeolite-containing
detergent composition, the solubility of the detergent
composition tends to be reduced with the elapse of
time during storage undér a high-humidity condition."

Thus, a further improvement has been demanded.
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pet bor at e nonohydrate and sodi um perborate tetrahydrate may be added when a
det.er gent "conposition also having a bleaching effect is intended; and a
snal | ampunt of an anonic surfactant or the |ike may be added when the
detergency for renoving nuds is to be enhanced. Although the process for
produci ng the powdery detergent conposition of the present invention is not
particularly limted, it can be easily produced by slowy addi ng or
spraying the liquid nonionic surfactant (a) to or over the anorphous
alumnosilicate (b) and, if necessary,'ﬂhe al kal i ne and/or neutral salt (c)
‘and the crystalline alumnnosilicate (d) under stirring to obtain a

The present inventors previously found that the
above-described problem ¢f the reduction in the
solubility with the elapse of time during storage
under a high-humid condition could be solved by a
nonionic powdery detergent- composition comprising a
specific silica derivative. a nonionic surfactant and
a zeolite [see European Patent Publication-A No.
477974 (published on April 1st, 1992)]. The present
inventors also found that the above-described defects
could be remarkably reduced by combining a nonionic
surfactant, a zeolite., an amorphous silicious.
substance having specific properties and sodium
carbpnate in a specific proportion [see European
Patent Publication-A No. 477974 (published on April
1st, 1992)]. However, these detergenf compositions
necessitated a further improvement, since their
solubility and dispersibility tended to be reduced
when they were used for washing with water at high
temperature in summer or as is usual in the U.S.A. or

European countries.

Disclosure of the Invention
Summary of the Invention
Under these circumstances, the present inventors

have made extensive investigations on a detergent
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I henpbgeneous. m xt.ure, then addi ng m nor conponents such -30- as a
frragrance and an enzyne, and even a bl eaching agent when the bl eaching
detergent conposition is intended, to the honbgeneous m xture and m xi ng
tfie resultant m xture. Exanples The present invention will now be described
in nore detail with reference to the foll ow ng Exanpl es. Exanples of the

synt hesis of the anorphous alum nosilicates to be used as conponent (b) of
t he
-5-

composition comprising a nonionic surfactant as the
-main detergent base particularly to solve the
above-described problems. As the result, the present
inventors have found that a nonionic powdery deteréent
composition having remarkably improved caking
resistance under high-humid conditions and also
remarkably improved.solupility and dispersibility in
2;5 high-temperature water can be obtained by combining a
nonionic surfactant with an amorphbus aluminosilicate
having specific properties and, optionally, an
alkal;ne salt and/or .2 neutral salt. The presént
invention has been completed on the basis of this
finding.

Further, the present inventors have also found
that a nonionic powdery detergent composition having
remarkably improved bleeding resistance of the
nonionic surfactant, which is liquid at ordinary
temperatures, remarkably improved powder.flowability
and resistance to reduction in solubility with time
under hygroscopic conditions, and remarkably improved
solubility and dispersibility in high-temperature
water can be obtained by using, as the amorphous
aluminosilicate, those produced by a specific process.
The present invention has been completed also on the’

basis of this finding.
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present invention will also be given below Synthesis Exanple A-1 1010 g of
an, aqueous sodi um.al um nate sol ution (1.55% by weight of [err] and 2.30% by
wei‘'ght of A1203, the nolar [err] ratio being 1.11) was heated to [err], and
700 g of an aqueous sodiumsilicate solution (2.75% by weight of [err] and
7.88% by weight of [err], the nolar [err] ratio being 2.96) and 1.2 g of

cal cium chl oride di hydrate were added thereto under stirring at 1500 rpm
for a period of 20 min to effect a reaction. After the conpletion of the
addition, the reaction nmixture was heated to [err] and namintained at that
“tenperature for 15 mn, and then a solid product was separated by
filtration and washed. The wet cake

Thus, the present invention provides the
following nonionic powdery detergent compositions (1)
to (3): |
(1) a nonionic powdery detergent composition
comprising 12 to 40% by weight, preferably 12 to 35%
by weight, of the following component ta) and 5 to 60%
by weight, preferably 5 to 40% by weight, of the
following. component (b), the component (a) being
absorbed in a po%dery or granular starting
material(s), including the component (b), of the
detergent composition: .

(a) a nonionic surfactant having a meltiné boint of
40°C or below, and | |

(b) an amorphous aluminosilicate having a composition
represented by the following formula (I):

X(M,0) - 7 (MeO) - A1,0;- z(510,) (1)
wherein M represen£s an alkali metal atom, Me
represents an'alkaline earth metal atom, and X, y
and z represent the molar numbers of the
respective éomponents, with the proviso that they
satisfy the following relationship:

0.2 < x < 2.0, 0y <0.1and 1.5 <z < 6.0,
and having an oil-absorbing capacity of at least 100
ml/100 g and a water content of 5 to 20% by weight,

wherein the volume of pores having diameters of
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-31- thus obtained was dried at [err] under 300 Torr for 10 hr and then
pul verized to obtain fine aluminosilicate powder whi ch was anor phous
according to X-ray crystallography. According to.atonic absorption
spectronetry and plasma atonic em ssion spectraonetry, the resul tant

anor phous al um nosi li cate conprised 21.1% by wei ght of [err] 57.2% by

wei ght of [err], 20.8%by weight of [err] and 0.9% by weight of CaO (1.65
“[err] 4.75 Si ). The product had an oil -absorbing capacity

smaller than 0.1 pm is at most 20% based on the total
pore volume and the volume of pores having diameters'
of 0.1 to 2.0 pum is at least 50% based on the tétal
_pore volume, .
(2) a nonionic powdery detergent composition
comprising 12 to 35% by weight of the following
component (a), 5 to 40%hby weight of the following
component (b) and 5 to 70% by weight of the following
component (c), the component (a) being absorbed in a
poﬁdery or granular starting material(s), including
the component (b), of the détergent compositién:
(2) a nonionic surfactant having a melting point of
40°C or below,
(b) ah_amorphous aluminosilicate having a composition
represented by the following formula (I):
x(My0) - y(Me0) - Al,04- 2(S10,) (I)
wherein M represents an alkali metal atom, Me
represents an alkaline earth metal atom, and x, y
and z repre;ent the molar numbers of the
respective components, with the proviso that they
satisfy the following relationship:
0.2 < x £2.0, 0<sy=<20.1and1l.5<z < 6.0,
and having an oil-absorbing capacity of at least 100
ml/100 g and a water content of § fo 20% by weight,

wherein the volume of pores having diameters of
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-

of 210 m /100 g, -a relative ambunt of the pores having a dianmeter of

smal ler-than 0.1 [err] of 12.3% by volune, a relative anount of the pores
having a dianmeter in the range of 0.1 to 2.0 [err] of 72.1% by vol une, and
a& water content of 11% by weight. Synthesis Exanple A-2 100 g of an aqueous
No. 3 water glass solution (prepared by addi ng 200 parts by wei ght of

dei oni zed water to 100 parts by weight of No. 3 water glass having a [err]
content of 29% by wei ght avail able on the market) was added dropw se into
800 g of an aqueous sodi um al um nate sgrution.(prepared by addi ng 2000

‘parts by weight of deionized water to 100 parts by weight of sodium

al um nate having a weight ratio of
. smaller than 0.1 um is at most 20% based on the total

pore volume and the volume of pores having diameters
of 0.1 to 2.0 ﬁm is at least 50% based on the total -
pore volume, and |
(c) an alkaline salt and/or a neutral salt, and

(3) a nonionic powdery detergent composition
comprising 12 to 35% by weight of the following
component (a), S5 to 40% by weight of the following
component (b), 5 to 76% by weight of the following
component (c) and 10 to 60% by weight of the following
component (d), the component (a) being absorbéd in a
powdery or granular starting material(s), including
the component (b), of the detergent composition:

(a) a honionic surfactant'having a melting point of
40°C or below,

(b) an amorphous aluminosilicate having a composition
represented by the following formula (I):

X(M)0) - ¥y (Me0) - A1,04- 2(S10,) - (D)
wherein M represents an alkali metal atom, Me
represents an alkaline earth metal atom, and X, ¥y
and z represent the molar nuﬁbers of the
respective cbmponents. with the proviso that they
.satisfy the féllowing relationship:

0:2 < x<2.0, 0<y <0.1andl.5 <z < 6.0,

and having an oil-absorbing capacity of at least 100

This is the replacement sheet

Date: 2 1 MAY 1998



[err] to [err] of 20.3:28.2) having a [err] content of -32- 1.99% by
wei-ght “and a Al1203 content of 2.77% by weight at [err] for a period of 20
mnto effect a reaction. After the conpletion of the dropw se addition,
héat treatment was conducted at [err] for 20 nmin, and then a solid product
was separated by filtration and washed. The wet cake thus obtai ned was
dried at [err] for 12 hr and then finely pulverized on a crusher to obtain
anor phous alun1n05|llcate powder . Accogging to atom c absorption
.spectronetry and 7T -

ml/100 g and a water content of 5 to 20% by weight,
wherein the volume of pores having diameters of
smaller than 0.1 gm is at most 20% based on the total
‘pore volume énd the volume of pores.having diamete;s
of 0.1 to 2.0 um is at least 50% based on the total |
pore volume,

(c) an alkaline-sélt and/or a neutral salt, and

(d) a crystalline aluminosilicate.

PR
.

In the above-described nohionic powdery detergent
compositions, the no&ionic surfactant as component (a)
is preferably a polyoxyethylene alkyl ether which has
an average carbon atom number of 10 to 20 in its alkyl
group and an average molar number of added ethylene
oxide of 3 to 15.

In the above-described nonionic powdery detergent
composition, the component (b) is preferably those
compounds which are obtainable by reacting an alkalil
metal aluminate with an alkali metal silicate while
maintaining the pH of the reaction system in the range
of 8 to 14 by the addition of at least one acidic
agent selected from the group consisting of an
inorganic acid, an organic acid and an acidic salrt.

In the process for preparing the component (b)
described above, it is preferred to use, as the

starting materials, an alkali metal aluminate having a
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pfasma atom c em ssion spectronetry, the resultant anorphous

al.um nosilicate conprised 27.2% by wei ght of A1203. 51.2% by wei ght of Si Q2
and 21.6% by weight of [err] (1.31 [err]). The product had an
0|I-absorb|ng capacity of 200 m /100 g, a relative anount of the pores
having a dianeter of smaller than 0.1 [err] of 8.2%by volune, a relative
ampunt of the pores having a dianeter in the range of 0.1 to 2.0 pm of
78.8% by volunme -and a water content of 9% by wei ght. Conparative Synthesis
Exanple A-1 51.05 g of an aqueous sodi-dBral umi nate sol ution (concentration:
about 50% by weight) having the sane nolar [err] ratio as that in the
aqueous sodi um

molar ratio of M0 (M being an alkali metal atom) to

Aly05 in the range of 1.0 to 6.0 and an alkali metal
silicate having a molar ratio of Si0, to M,0 in the

range of 1.0 to 4.0.

The reaction of the alkali metal aluminate with the

alkali metal silicate is oreferably conduct=d at a rescihion

temperzature of 15 to 60°C, and a further 3sging steg can be

carried out at 15 ko 100°C.

The reaction of the alkali metal aluminate with
the alkali metal silicate is preferably conducted in
the presence of a2 water-soluble solvent having a
solubility parameter of 7.5 to 20 in an amount of 0.3
to 50% by weight based on the entire amount of the
reaction system. The water-soluble solvent can be addéd
prior to the reaction of an alkali metal aluminate
with an alkali metal silicate to constitute the
reaction system or added in the course of the
reaction. '

Furthermore, in the process for .preparing the
component (b) described above, it is preferred to add

at least one acidic agent selected from the group
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afum nate sol ution used in Synthesis Exanple A-1 was added to 55 g of

déioni Zed water. 268.3 g of an -33- aqueous No. 3 water glass solution
as that of Synthesis Exanple A-2 was added dropwi se into the resultant

sol ution under stirring at [err] for 20 nmin to effect a reaction. After the
coenpl etion of the dropw se addition, the resultant solution was heated to
[err], and then the reaction was further conducted at that tenperature for
additional 30 min. The wet cake thus o%ﬁained was dried at [err] for 6 hr
.and -1l-

consisting of an inorganic acid, an organic acid and
an acidic salt to the slurry obtained by the reaction
of the alkalilmefal aluminate with the alkali metal
silicate to adjust the pH of the sldrry within the.
range of 3 to 13 and at least 1 lower than that of the
reaction system of the alkali metal aluminate with the
alkali metal silicate during reaction.

o Further scope and the appliéability of the

- présent invention will become apparent from the

detailed description given hereinafter.

Detailed Description of the Invention
! The nonionic surfactant to be used as component
(a) in the present invention is one having a melting
point of 40°C or below and is typically useful as a
component of detergent compositions. This component
(a) preferably forms a liquid form or slurry at a

temperature of 40°C or below.

In the present invention. it is desirable to use
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fhen finely,pulverized on a crusher to obtain an alum nosilicate powder.
According to atom c absorption spectronetry and plasna atomi c em ssion
spectronetry, the resultant powder. conprised 29.7% by wei ght of [err],
52.5% by weight of [err] and 17.8% by weight of [err] (0.99 [err] A1203 3.0
[err]). The product had an oil-absorbing capacity of 210 nml /100 g, a

rel ati ve anount of the pores having a dianeter of smaller than 0.1 [err] of
43% by volume, a relative anobunt of the pores having a dianmeter in the
range of 0.1 to 2.0 [err] of 45% by vdBume, and a water content of 12% by
wei ght. Conparative Synthesis Exanple A-2 A wet cake was produced in the

Sane nanner as,, ethylene-oxide-adduct-type nonionic surfactant as

the main base of the honionic surfacgant (a).

Examples of ethylene-oxide-adduct¥type nonionic
surfactants include polyoxyethylene.sorbitan fatty
acid esters, polyoxyethylene sorbitol fatty acid
.esters, polyoxyethylene polyoxypropylene alkyl ethers,
polyoxyethyiéne castor oils, polyoxyethylene hardened
castor oils and polyoxyéthylene alkylamines.

Among the above-described ethylene-oxide-adduct-
type nonionic surfactants, a polyoxyethylene alkyl
ether obtained bf adding preferably 5 to 15 mol, mdre
preferably 6 to 12 mol, and most preferably 6 to 10
mol, on the average, of ethylene oxide to a linear or
branched, primary or secondary alcohol having, on the
averaée, preferably 10 to 20 carbon atoms,'more
preferably 12 to 18 carbon atoms in its alkyl group.

In the present invention, a nonionic surfactant
other. than the ethylene-oxide-adduct-type nonionic
surfactant may be used alone or in combination with the
ethylene-oxide-adduct—type nonionic surfactant.
Examples of nonionic surfactants other than the
ethylene-oxide-adduct-type nonionic surfactant include
polyethylene glycol fatty acid esters. glycerol fatty
acid esters, higher fatty.acid alkanolamides, alkyl

glucosides and alkylamine oxides.
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that of Synt.hesis Exanple A-2. The wet cake was dried at [err] for 6 hr and
t-hen finely pulverized on a crusher to obtain anorphous alum nosilicate
powder . -34- According to atom c absorption spectronetry and pl asma
atomi ¢ emni ssion spectronetry, the resultant anorphous alumnosilicate
powder conprised 27.2% by wei ght of A1203, 51.2% by weight of Si Q2 and

21. 6% by weight of [err] (1.31 [err]). The product had an oil -absorbing
capacity of 200 m /100 g, a relative amount of the pores having a dianeter
of smaller than -13-

In the present invention, the amount of the
ethylene-oxide-adduct-type nonionic surfactant is
preferably at least 60% ﬁy weight in the ﬁonionic
surfactants (a). Particularly when at least 60% bf
weight in the noniodic surfactaﬁts (a) of an ethylene-
oxide-adduct-type nonionic surfactant is used, a
detergent composition having excellent detergency,
foaming and foap breakage is obtained. The water

content of the nonionic surfactant (a) had better be low

because water tends to cause’a problem of water-insolubility.

The component (a) is advantageously incorporated in an amount of
12 to 40% by weight, preferably 12 to 35% by weight
and more preferably 15 to 30% by weight in the
composition of the present invention. When the amouﬁt
of component (a) is too small, no sufficient
detergency can be obtained and the stain-removing
effect is insufficient. On the contrary, when the
amount of component (a) 1is too high, ths
nonionic surfactant bleeds out to cause caking and the
reduction of the solubility of the detergent
composition during the storage of the detergent
composition.

The amorphous aluminosilicate as component (b) of

the present invention has a composition represented by
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0.1 [err]
di.amet-er

of. 8.2% by volune, a relative anmount of the pores having a
r in the range of 0.1 to 2.0 [err]
‘content of 28.5% by wei ght. Conparative Svnthesis Exanple A-3 A wet cake
was produced in the sane manner as that of Conparative Synthesis Exanple
A-1. The wet cake was dried at [err] for
on a crusher to obtain anorphous alum nosilicate powder. According to

atom ¢ absorption spectronetry and plasma atonm c em ssion spectronetry,
resul tant anorphous alum nosilicate p

“[err], 52.5% by weight of [err] and 17.8% by

et

the following formula (I):

Xx(M;0)- y(MeO)- Al,04- 2(510y) (I)
wherein M represents an alkali metal atom, Me
represents an alkaline earth metal atom., and xl ¥y
and z represent the molar numbers of the
respective comﬁonents. with the proviso that they
satisfy the following relationship:

0.2 « X < 2.0, 0 sy £ 0.1 and 1.5 < 2z < 6,0,

preferably 0.7 s x £ 1.7, 0 <y < 0.1 ana 1.8 <z

< 4.5, |
and has an oil-absorbing capacity of at least 100
ml/100 g, preferably at least 150 ml/100 g, and a
water content of 5 to 26% by weight, preferably 7 to
15% by weight, wheréin the volume of pores having
diameters of smaller than 0.1 pm is at most 20%,
preferably at most 15%, based on the total pore
volume, and the volume of pores having diameters of

0.1 to 2.0 um is at least 50%, preferably at least

. 60%, based on the total pore volume.

In the present invention, the oil-absorbing
capacity is determined according to JIS K 6220 and the
pore diameter distribution is determined gith a
porometer "Pore Sizer 9320" wmfd. by Shimadzu
Corporation.

The water content is usually determined based on

er conprised 29.7% by wei ght of

of 78.8% by vol une, and a water

15 hr and then finely pulverized

t he
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wei ght of [err] (0.99 [err] 3.0 [err] The product had an oil -absorbing
capacity of 210 m /100 g, a relative amount of the pores having a di aneter
of smaller than 0.1 [err] of 43% by volune, a relative -35- amount of

t he pores having a dianmeter in the range of 0.1 to 2.0 [err] of 45% by
volume, and a water content of 3.5% by weight. Exanple 1 3% by wei ght of
sodiumsalts of beef tallow fatty acids, each of anorphous

alum nosilicates, zeolite and - s

a difference in weight before and after drying at
800°C. However, since silanol groupé and the like of
the amorphous aluminosilicate are dehydrated by the
reaction when the drying is conducted at 800°C, the
water content determined by this method is higher than
the actual water content of the amorphous
aluminosilicate. Therefore, in ordef to accurately
f.ﬁﬁ determine the water conéént. a method which will be
| described below is employed in the present invention.
An accurately weighed éluminbsilicate sample is
dispersed in a given amount of heavy water (Dgn, DHO
thus formed according to the following formula is
determined by !H-NMR spectrometry, and the water
content of the aluminosilicate sample is calculated by
reading the ratio of the integrated strength of DHO
peaks (from which the DHO content of commercial heavy
water has been deducted) to the integrated strength of
the peak of an internal standard substance previously
added: |
H,0 + D,0 - 2DHO
In the present invention, the drying conditions
(temperature and time) are controlled in order to
adjust the water content of the amorphous
aluminosilicate to be used to the preferred value.

The component (b) is incorporated in an amount of
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_each of salts listed in Tables 1 and 2 in anounts given also in the Tables,

“and 0.5% by weight of a fluolescent dye were fed into a stirred tunbling
-granul ator (Lodige mixer). A liquid nonionic surfactant (polyoxyethylene
.synthetic al cohol ether having a nelting point of [err] an average nol ar
nunber of added et hyl ene oxi de of 7 and an average nunber of carbon atons
in the alcohol of 12 to 14) was slowy introduced thereinto under stirring.
Then 2% by wei ght of nolten pol yoxyet hyl ene gl ycol was added to the
resultant mxture, followed by the IZ&diti on of 0.5% by wei ght of an enzyne,
0.5% by weight of a fragrance and 2% by wei ght of water thereto under

stirring to obtgi goeadh ok RAWEART), dRlsaradlly 5 to 40% by weight, more
desirably 10 to 40% by weight, particularly desirably
10 to 30% by weight and most desirably 10 to 20% by
weight in the composition of the bresent invention.
when the amount of component (b) is too smell,
no sufficient absorption of the nonionic
surfactant is possible and the caking resistance,
solubility and dispersibility of the detergent
composition are deteriorated by the bleeding out of
the nonionic sdrfactaﬁ%. On the contrary, when the
amount of component {(b) is too high, the
rinsing of the detergent composition
is impaired to leave the detergent composition in the
clothes or the like, since the component (b) is
insoiuble in water.

The amorphous aluminosilicate (b) oi the present
invention can be prepared by reacting an alkali metal
aluminate with an alkali metal silicate 1n the presence or
in the absence 0of zn slkaline earth metal compound.
Preferred examples of ctha alkaline eartch metai compounds are
calcium chloride or calcium hydroxide.

The amounts of each raw matarial can be chosen in such
a manner that the'obtaiﬁed product hq§ the coyposition
represented by the sbove-described formula (I).

The ceaction is usually carried out by mixing the
aqueous solutions of each reactant, e.g., by adding droéwise
an aqu2ous solution of one reactant to another aqu=ous
solution of the other -reactant under stirring.!0iS is ihe replacement
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conpositions listed in Tables 1 and 2. The solubilities and caking
-~ resi stances of these powdery detergent conpositions were determ ned by the
. follow ng nmethods. Results are given in Tables 1 and -36 - Eval uation
_ method 1. Solubility test: The powdery detergent conposition was fed into
a sanple bottle and the bottle was tightly sealed and left to stand at
-[err] and 70% RH for 3 days. Then 1.0 g of the powdery detergent
conposition was sanpl ed ,

- l6a -

The amorphous aluminosilicate (b) of the present
invention is preferably produced by reacting an alkali
metal aluminate with an alkali metal silicate while
maintaining the pH of the reaction system-  in the range
of 8 to 14 by the addition of at least one‘acidic
agent selected from the group cqnsisting of an

Co inorganic acid, an organic acid and an acidic salt.

Since the particles of the

amorphous aluminosilicate thus produced do not

aggregate each other
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and added t-0 1[err] of city water maintained at [err] [err] or [err] and
the resultant m xture was stirred with a magnetic stirrer for 10 mn. The
m xture thus obtained was filtered through a 200-nmesh nmetal gauze and the
filter cake on the nesh was dried to determine the filter cake percentage
(%9 after drying. 2. Caki ng resistance test: (1) An open box having a
size of 10.2 cmx 6.2 cmx. 4 cm (height) was prepared froma filter paper
(Toyo Filter paper No. 2). The four corners were fastened with a stapler.
(2) 50 g of a sanple (powdery detergeht -conposition) was put in the box,
and then an acrylic resin plate and a lead plate (or iron plate) [total

during storage of the detergent cdmposition for long
periods of time, the soldbility and dispersibility of
the détergent composition

in water does not lower.

In the production of the amorphous

aluminosilicate (b) described above, it is desirable

y to use, as the starting materials, an alkali metal

. aluminate having a molar ratio of M,0 (M being an
alkali metal atom) to Al,04 in the'raqge of 1.0 to 8.0
and an alkali metal silicate having a molar ratio of
$i0; to M0 in the range of 1.0 to 4.0. The alkali
metal aluminate is preferably used in the form of an
aqueous solution thereof.

As for the inorganic acid, organic acid and
acidic salt to be used as the acidic agent in the
production of the amorphous aluminosilicate (b)
described above, examples of the inorganic acid
include sulfuric acid, hydrochloric acid, nitric acid,
carbonic acid, phoSphoric acid, etc.; examples of the
organic acid include formic acid, acetic acid, butyric
acid, caproic acid, acrylic acid, oxalic écid.
succinic acid, adipic acid. benzoic acid, citric acid,
etc.; and examples of the acidic salt include

incompletely neutralized salts of the above-described
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weight: 265 g (250 g + 15 g)] were placed on the sanple. (3) The box
containing the sanple was left to stand in a thernohygrostatic vessel at a
tenperature of [err] and a hunidity of 80%for 7 days. and then -37- the
state of caking of the sanple was eval uated. The caking resistance was

eval uated fromthe passing rate of the sanple determ ned as foll ows.
Passing rate After the test, the sanple was softly placed on 4 '

-18-

inorganic and organic acids such as an incompletely
neutralized sodium phosphate, an incompletely
neutralized sodium citrate and an incompletely
neutralized sodium succinate. The acidic agents are
not limited to those listed above, and they may be

used either singly or in the form of a mixture of two

or more acidic agents.

-

Acids capable of forming neutralized salts which
pose no problem after incorpofatidn into the detergent
composition, such as sulfuric acid, carbonic acid,
phosphoric acid and citric acid, are particularly
desirable as the acidic agent. When carbonic acid is
to be used as the acidic agent, the pﬁrpose can be
attained also by Blowing gaseous carbon dioxide into
the reaction system. |

In the production of the amorphous

3 ﬂ- aluminosilicate (b) described above, the pH of the
4 reaction system during the reaction of the alkali
metal aluminate with the alkali metal silicate ranges
from 8 to 14, désirably from 9.5 to 13.5.

When the nonionic surfactant is absorbed or
occluded in the amofphous alumindsilicate produced as
described above and the resultant product is
incorporated into the detergent composition, the

solubility and dispersibilitv nf the detergent
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~-etal gauze (or a sieve having a nesh of 5 Mmx 5 mm) and the powder
passi ng through the netal gauze was wei ghed. The passing rate of the sanple
after the test was determ ned according to the follow ng formula: weight
{g) of passing powder Passing rate (% = - - X
100 total weight (g) of sanple  -38- Table 1 Exp. No.
1-1 1-2 1-3 -4 1-5 1-6
-19 -

composition in high-temperature water are remarkably

improved and the excellent solubility and

dispersibility can be observed even after the storage

of the detergent composition for a long period of

Time.

The creaction temperature of the alkali metal aluminats
with the alkali metal silicate, that is, the temperature of
the step of mixing the reacfénts, is desirably 15 to 60°C,
particularly desirably 30 to 50°C. The time of the reaction
step is desirably 3 to 120 min. After the éomgletion of this
step, an aging st2p is desirably conductéd at 15 to 100°C
for at least 1 min., preferadly at least 30 min., with ot
without stirring. The reaction mixture of thne reaction stspo
comprises oxides, hydrates énd hydroxides. While the
reaction mixture is left ko stand at an adequate
temperature, the hydrates and the hydroxzides in the reaction
mixture may turn into aluminosilicate. This step is the

a

@)

ing step.

The production process of the amorphous

aluminosilicate (b) described above further comprises

-
¢
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Conpn. polyoxyethylene synt hetic 25 20 15 20 30 25 (wm.

% - al cohol ([err]) ether (mp.: [err] salt sodi um 15
15 15 20 10 carbonate sodi um 6.5 10 9 10
citrate sodi um 6.5 11.5 31.5 16.5 sul fate sodi um
5 pol yacryl ate sodi um 15 tripoly-
phosphat e

-20-

the step of adding at least one acidic agent selected
from the group consisting of an inorganic acid, an
organic acid and an acidic salt to the slurry obtained
by reacting an alkali metal aluminate with an alkali
metal silicate to adjust the pH of the slurry within
the range of 5 to 13 and at least 1 lower than that of
the reaction system of the alkali ﬁetal aluminate and
;:Eﬁ the alkali metal silicate during reaction, preferably.
This step is generally conducted éfter the aging step.
The acidic agents usable herein may be the same as
those uséd in the reaction step. Examples of-the
inorganic acid include sulfuric acid, hydrochloric
acid, nitric acid, carbonic acid, phosphoric acid,
etc.; examples of the 6rganic acid include formic
acid, acetic acid, butyric acid, caproic acid, acrylic
acid, oxalic acid, succinic acid, adipic acid, benzqic
acid, citric acid, etc.; and examples of the acidic
salt include incompletely neutralized salts of the
abové-described inorganic and organic acids such as an
incompletely neutralized sodium phosphate, an
incompletely neutrélized sodium citrate and an
incompletely neutralized sodium succinate. The acidic
agents are not liﬁited to those listed above, and they
may be used either singly or in the form of a mixture

of two or more acidic agrents.
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.amor phous  Synt h. 20 15 10 alumino- Ex. A1

si-li cate Synt h. 10 15 12.5 20 Ex. A-2 Conp..
‘Synth. Ex. A-1 Conp.-Synth. Ex. A-2 Conp. Synth. Ex. A-3 type-4A zeolite
25 1 30 30 20 Evaluation soly. 10[ err] 0.0
0.0 0.0 0.0 0.0 0.0 result - t est filter cake percentage
(%

-21-

Acids capable of forming neutralized salts which

ﬁose no problem after incorporation into the detergent

- composition, such as sulfuric acid, carbonic acid,
phosphoric acid and citric acid, are particularly
desirable as the acidic agent. When carbonic acid is
to be used as the acidic agent, the purpose can be
attained also by blowing;gaseous cgrbon dioxide into
the reaction system.

The amorphous aluminosilic#te'thus obtained has a
further improved solubility in high-temperature water
and a high oil-absorbing capacity. |

It is still preferred in the production of the
amorphous aluminqsilicate described above to be
present 0.5 to 30% by weight, of the entire amount of
the reaction system, of a water-soluble solwvent having
a solubility parameter [refer to C. M. Hansen. J.
Paint Tech., 39, 104 (18687): hereinafter referred to
as "SP value”] of 7.5 to 20 in the reaction system.
The amorphous aluminosilicate thus obtained has a
higher oil-absorbing capacity. The solvent may be
added to the solutions of the starting materials prior
to the reaction or to the reaction mixture in the
course of the reaction. The solvents ére preferably
methanol, ethanol, isopropanol, acetone, ethyl

acetate, ethylene glycol, etc.
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Terr] o 0.0 0.0 0.1 0.0 0.1 0.0 filter cake percentage
(99 [err] 0.1 0.0 0.1 0.0 0.1 0.0 filter cake
percentage (% caking resistance 100 100 100 93 100 93
(passing rate (% -39- Table 2 Exp. ‘No.

-7 1-8 1-9 1-10 1-11 1-12 :
-22-

Among the amorphous aluminosilicates produced by
-the above-described production conditions, those
represented by the.following formula (II):

X' (M0) -y’ (Me0)* ALy05- 2" (Si0y) (II)
wherein M represents an alkali metal atom, Me
represents an alkaline eérth metal atom, and x’,
y' and z’ represent the molar numbers of the
respective components, with the proviso that they
satisfy the following relationship:

0.5 < x' ¢ 177. b s v’ < 0.1 éhd 1.8 < z' < 4.5,
have a calcium ion exchange capacity of at least 120
CaCO; mg/g and, therefore, are excellent also as
builders. |

The calcium ion exchange capacity is determined
as follows: Abqut 0.1 g of an amorphous
aluminosilicate sample is accurately weighed and is
added into 100 ml of an aqueous calcium chloride

hqf} . solution containing 500 ppm of calcium salt calculated by

CaC03.

The resultant mixture is
stirred at 23°C for 13 min and then. filtered tﬂrough a
Toyo Filter Paper So. 5C under suction. The calcium
lon concentration in the filtrate is determined with

EDTA to calculate the calcium ion exchange capacity.
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Conpn. pol yoxyet hyl ene synthetic 25 20 15 30 30 25
(wt. 9% [err] ether (mp.: [err] salt sodi um 15

15 carbonate sodi um 6.5 10 10 citrate sodi um
6.5 11.5 14 sul fate sodium pol yacryl ate sodi um

15 tripoly- phosphate

-23-

The amorphous aluminosilicate used as component
(b) in the present invention has an oil-absorbing
capacity of at léast 100 m/100 g and preferably at
least 150 ml/100 g. When the oil-absorbing capacity
of the amorphous aluminosilicate is less than 100
ml/100 g, the nonionic surfactant cannot be
sufficiently absorbed or_éccluded in the amorphous
aluminosilicate and, therefore, bleeds out to cause
caking of the detergent compositioh and a reduction in
the soiubility of the detergent composition.

It is desirable to incorporate an alkaline and/or
neutral salt as component (c), in additioﬁ to the
above-described components (a) and (b), in the powdery
detergent composition of the present invention. The
alkaline and/or neutral salts are either an iﬁorganic
sait or an organic salt which gives an aqueous
solution thereof having a pH of 7 or above.

Examples of the iﬁorganic salt include sulfates,
carﬁonates. hydrogencarbonates, sesquicarbonates,
silicates, layer-silicates, borates, tetraborates,

phosphates, polyphosphates, tripolyphosphates and

'pyrophosphates of alkali metals. Examples of the

organic salt include phosphocarboxylates, such as a
2-phosphonobutane-1,2-dicarboxylate, of alkali metals;

alkali metal salts of amino acids, such as an
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anor phous Synth: : 22.5 al um no- Ex. A1
sili'cate Synth. Ex. A-2 Conp. SYnth. 20 ' 22.5
Ex. A-1 Conp. Synth. 15 Ex. A-2 Conp. Synth. 10
20 Ex. A-3 zeolite .25 30 30 39 46. 5

Eval uation soly. 10[ err] 0.0 0.0 0.1 0.0 0.1
0.0 result t est filter cake percentage (%

-24-

‘aspartate and an glutamate; aminopolyacetates, such as
an aminotri(methylenesulfonate), a l-hydroxy-
ethylidene-1,1-disulfonate, an ethylenediaminetetra-
(methylenephosphonate), a diethylenetriéminepenta- .
(methylenesulfonaté). a nitrilotriacetate and an
-ethylenediaminetetraacetate, of alkali metals; a
citrate of an alkali metal; a polyacrylate of an
i alkali metal:; a polyaconitate of an alkali metal; a
. diglycolate of an alkali metal; a hydroxycarboxylate
of an alkali met#l; salts of polyacetal carquylic
acid polymers described in Japanese Patent '
Publication-A No. 52196/1979, specially a polym;r
represented by the formula: -(CH-0),- [wherein M
cooMm
represents an alkali metal atom, a quaternary ammoniun
or an alkanol amine, and m (average degree of

polymerization) is 10 to 200)]; a p-toluenesulfonate of

.
LTS

an alkali metai; and a sulfosuccinate of an alkali
metal.

When the powdery detergent composition of the
present invention contains such an alkaline and/or
neutral salt (c), the solubility and dispersibility of
the powdery detergent composition in high-temperature
water can be imbroved.-‘fhat is, the solubility and

dispersibility of the detergent granules comprising

-1z is the replacement sheet
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[err] . 4.8 5.5 4.4 3.2 6.2 6.2 filter cake percentage
(99 [err] . 7.6 81 7.0 5.8 3.5 9.8 filter cake
percentage (% caking resistance 1 100 67 100 97

64 (passing rate (%] Note) [err] in Tables 1 and 2 incidates the average
nmol ar nunber of added ethyl ene oxide. This is the replacenent sheet

-25-

‘ the nonionic surfactant (a)., the amorphous
aluminosilicate (b) and the alkaline and/or neutral
salt (¢) in high-tempefature water is excellent.

These salts act also as builders. The alkaline and}or
neutral salt is preferably selected fgéﬁ those listed
above. It can be incorporated in an amount of 5 to 70% by
weight, preferably 10 to 70% by Weight and more
preferablf 10 to 50% by ‘weight in the composition of

the present invention.

The composition of the present invention may
contain a crystalline aluminosilicate as component
(d). in addition to the above-deécribed components
(a), (b) and (c), in order to further improve the

_dispérsibility of the detergent granules comprising
the nonionic surfactant, the amorphous aluminosilicate
and the crystalline aluminosilicate and the caking
resistance of the detergent composition. The
crystalline aluminosilicate (zeolite) is preferably a

synthetic zeolite represented by type-A or type-X

. i3 is the replacement sheet
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<40- Synthesis Exanple R 1 Sodi um car bonat e was di ssol ved i n dei oni zed

~water to prepare a 6 wt.% aqueous sol ution thereof. Separately, 243 g of
[err] and 298.7 g of a 48 wt. % aqueous NaCH solution were fed into a
four-necked flask having a capacity of 1000m . The content of the flask was
heated to [err] under stirring and then maintained at that tenperature for
30 mn under stirring to prepare an aqueous sodi um al um nate sol ution. 132
g of the aqueous sodium carbonate solution and 38.28 g of the aqueous
. sodi um al um nate sol ution (concentratT%@T about 50% by wei ght) were fed
into a

zeolite of the following formula (1) and having an

average primary particle diameter of 0.1 to 20 um,

preferably 1 to 10 um:

wherein M represents-an alkali metal atom, and u,

v and w represent the molar numbers of the

respective components, which are usually as

follows:

0.7 <us<l1l.5, 0.8<svVv <68

and w is any positive number.

Among them, those represented by the following
formula (2) are particularly preferably used:

wherein n represents a number of 1.8 to 3.0 and m

represents a number of 1 to 6.

Such a zeolite is incorporated, in the form of a

powder or aggregated dry zeolite particles obtained by
drying zeolite slurry, in the detergent composition.
Thé crystalline aluminosilicafe can be incofporated in
the composition of the present invention in an amount
of 10 to 60% by weight, preferably 20 to 50% by weight
and more preferably 30 to 50% by weight.

When an ordinary amorphous aluminosilicate or an

amorphous aluminosilicate prepared by a conventional

process was used for the production of the nonionic
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1000-m reaction-tank provided with a baffle plate. 201.4 g of an aqueous
No. 3 water glass solution. prepared by diluting the water glass wth tw ce
as nmuch water was added dropwi se into the obtained solution m xture under
vigorous stirring at [err] to effect a reaction for 20 min. In this step,
the pH of the reaction systemwas adjusted to 10.5 by bl owi ng carbon

di oxide gas to realize the optimnumreaction rate. After the conpletion of
the reaction step, the reaction systemwas heated to [err] and then aging
was conducted, i.e., the reaction syst&hrwas left to stand, at that
tenperature for 30 min. After the

powdery detergent composition or, more specifically,
Qhen the nonionic surfactant was absorbed in an
ordinary amprphous aluminosilicate and the resultant
substance was used for the production of the nbnionic
powdery detergent composition, -the solubility and
dispersibility of the obtained detergent composition
in high-temperatufg water of 30°C or above were
seriously deterior#ted d;ring storage at high
temperature. This_phenomenon occurred supposeﬁly for
the following reasons: When the nonionic surfactant
is absorbed in an amorphous aluminosilicate having a
small pore diameter and the resultant substance is
dissolved in high-temperature water of 30°C or above,
the nonionic surfactant is difficultly dissolved out
from the pores. Further, when the water content of
the amorphous aluminosilicate is high, the nonionic

surfactant gels in the pores of said aluminosilicate

to aggregate the“aluminosilicate particles, thereby
reducing the dispersibility and accordingly the
solubility of thé detergent granuies. In addition, it
has also been found that when an amorphous
aluminosilicate has a very low water content, the
hygroscopicity of this aluminosilicate is extremely
high and, therefore, a detergent composition

containing such an amorphous aluminosilicate cakes

"o r'aplacement- sheet -
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=41 - conpletion-of the aging step, carbon dioxide gas was blown into the
reaction systemto neutralize the excess alkali (pH of the system 9). The
neutralized slurry thus obtained was filtered through a filter paper (No.
5C, a product of Toyo Roshi Kabushi ki Kai sha) under reduced pressure. The
frlter cake was washed with 1000 tines as much water, filtered and dried
[err] 300 Torr, 10 hr). The product thus obtained was crushed to obtain the
anor phous al um nosilicate powder according to the present invention.
.According to atom c absorption spectru%&nry and

under a high-humidity condition.

After extensive investigations on the above-
described problems, the inventors have found that
these problems are solved when the detergent
composition is produéed by using the specific
amorphous aluminosilicate described above as component
(b) for absorbing the nonionic surfactant (a) and
preferably further incofﬁorating the alkaline and/or
neutral salt as component (c). Further, when the
crystalline aluminosilicate as component (d) is also
incorporated in the detergent composition, the caking
resistance of the composition can be further improved.

In the present invention, the nonionic surfactant
(a) is absorbed in the amorphous aluminosilicate (b)
and, if necessary, other starting material(s) which is
generally used for producing a granular detergent
composition. Examples of the other starting
material(s) include a synthetic zeolite., i.e.,
comﬁonent (d).

The powdery detergent composition of the present
invention may contain, if necessary, typical auxiliary
additives, in addition to the'above-described
components, such as an antiredeposition agent, e.g.
polyvinyl alcohol, polyvinylpyrrolidone and

carboxymethylcellulose; an enzyme, e.g. protease,
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pl asma atom.c em ssion spectrometry, the resultant anorphous

al um nosi | i cat e powder conprised 29.6% by weight of [err], 52.4% by weight
of Si2 and 18. 0% by wei ght of [err] (1.0 [err] [err] 3.01 [err]. The
product had a calciumion exchange capacity of 165 [err] ng/g, an

oi |l -absorbing capacity of 265 m /100 g, a relative amount of the pores
having a dianeter of smaller than 0.1 [err] of 9.4% by volune, a relative
anount of the pores having a dianeter in the range of 0.1 to 2.0 pm of
76.3% by volune and a water content of29%.2% by wei ght. Synthesis Exanple
B-2 55 g of the 6 wt. % aqueous sodi um car bonate

lipase, cellulase and amylase; a caking resistant,
é.g. talc and calcium; an antioxidant, e.g. tert-
butylhydroxytoluene and distyrenated cresol; a

. fluorescent dye; a bluing agent; and a fragrénce.
These additives are not particularly limited and they
are usable depending on the purpdse. In addition, a
small amount of a cationic surfactant or the like hay
be added when a detergéﬂf composition also ha#ing a
softenihg effect is intended; a small amount of a
bleaching agent such as sodium percarbonate, sodium
perborate monohydrate and sodium ﬁerborate |
tetrahydrate may be added when a detergent composition
also having a bleaching effect is intended: and a
small amount of an anonic surfactant or the like may
be added when the detergency for removing muds is to
be enhanced.

Although the process for producing the powdery
detergent compositipn of the present invention is not
particularly limited, it can be easily producéd by
slowly adding or spraying the liquid nonionic
surfactant (a) to or over the amorphous
aluminosilicate (b) and, if necessary, the alkaline
and/or neutral salt (c) and the.crystalline
aluminosilicate (d) under stirring to obtain a

homogeneous mixture, thén adding minor components such
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+42- solution as-that of Synthesis Exanple B-1, 51.04 g of an aqueous

sodi um.al um nate solution as that of Synthesis Exanple B-1 and 25 g of

et hanol were fed into a 1000-m reaction tank provided with a baffle plate.
768.5 g of an aqueous No. 3 water glass solution as that of Synthesis
Exanple B-1 and 0.5 g of cal ciumchloride dehydrate were added dropw se
into the obtained solution m xture under vigorous stirring at [err] to
effect a reaction for 20 min. In this step, the pH of the reaction system
was adjusted to 11 by adding citric ac3®-to the reaction system After

as a fragrance and an enzyme, and even a bleaching
agent when the bleaching detergent composition is
intended, to the homogeneous mixture and mixing the
resultant mixture. -
Examples
The present invention will now be described in
more detail with reference to the following Examples,
PSSRl O RO
Examples of the synthesis of the amorphous
aluminosilicates to be used as component (b) df the
present invention will also be given below.
Synthesis Fxample A-1
1010 g of an aqueous sodium aluminate solution
(1.55% by weight of Na,0 and 2.30% by weight of Al,0,,
fhe molar Na,0/Al,04 rétio being 1.11) was heated 1;;0
40°C, and 700 g of an aqueous sodium silicate solution
(2.75% by weight of Na,0 and 7.88% by weight of S5i0,,
the molar Si0,/Na,0 ratio being 2.96) and 1.2 g of
calcium chloride dihydrate were added thereto.under
stirring at 1500 rpm for a period of 20 min to effect
a reaction. After fhe completion of the addition, the
reaction mixture was heated:to 60°C and maintained at
that temperature for 15 min, and then a solid product

was separated by filtration and washed. The wet cake
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the conpletion of the reaction step, the reaction systemwas heated to
[eFr] and then agi ng was conducted, i.e., the reaction systemwas left to
-stand, at that tenperature for 30 min. After the conpletion of the aging
step, carbon dioxide gas was blown into the reaction systemto neutralize
the excess alkali (pH of the system 9.8). The neutralized slurry thus
obtained was filtered, washed, filtered, dried and crushed in the sane
manner as those of Synthesis Exanple B-1 to obtain the anorphous

al um nosilicate powder according to thegipresent invention. According to

‘atonmi ¢ absorption spectronmetry and plasnma atomni ¢ enission spectrometry, the
resul t ant :

thus obtained was dried at 105°C under 300 Torr for 10
hr and then pulverized to obtain fine aluminosilicate
powder which was amorphous according to X-ray
crystallography.

According td atomic absorption spectrometry and
plasma atomic emission spectrometry, the resultant
amorphous aluminosilicate comprised 21.1% by weight of
Al,0;, 57.2% by weight of Si0,, 20.8% by weight of Na,0
and 0.9% by weight of Ca0 (1.65 Nay0-0.08 Ca0-Aly03-
4.75 S1i0g). The—product had an oil-absorbing capacity
of 210 ml/100 g, a relative amount of the porés having
a diémeter of smaller than 0.1 gm of 12.3% by volume,
a relative amount of the pores haviné'a diameter in
the range of 0.1 to 2.0 ym of 72.1% by volume, and a

water content of 11% by weight.

Svnthesis Example A-2

100 g of an aqueous No. 3 water glass soiution
(prepared by adding 200 parts by weight of deioniied
watér to 100 parts by weight of No. 3 water glass
having a 5102 content of 29% by weight available on the
market) was addéﬂ dropwise into 800 g of an aqueous
sodium aluminate solution (prepared by adding 2000
parts by weight of deionized water to 100 parts by
weight of sodium aluminate having a weight ratio of .

Na20 to A1203 of 20.3:28.2) having a ~.\'a20 content of

Thic e s
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-43 - anorphous al um nosilicate powder conprised 29.3% by weight of [err],
52:2% by weight of [err] 17.7% by weight of [err] and 0.8% by wei ght of CaO
(0.99 [err] 0.05 [err]. The product had a cal ciumion exchange capacity of
164 [err] nmg/g, an oil-absorbing capacity of 310 ml /100 g, a relative
amount of the pores having a dianeter of smaller than 0.1 [err] of 10.3% by
volune, a relative anmount of the pores having a dianeter in the range of
0.1 to 2.0 pmof 74.2% by vol une and ?ég?ter content of 10.9% by
1.99% by weight and a Al,05 content of 2.77% by weight
at 40°C for a period of 20 min to effect a reaction.
After the completion of the dropwise addition, heat
treafﬁent was conducted at 60°C for 20 min, and theﬁ a
solid product was separated by filtration and washed.
The wet cake thus obtained was dried at 120°C for 12
hr and then finely pulverized on a crusher to obtain
amorphous aluminosilica£§ péwder.

According to atomic absorption spectrometry and
plasma atomic emission spectrometry, the resultant
amorphous aluminosilicate comprised 27.2% by Qeight of
Al,05, 51.2% by weight of 8i0, and 21.6% by weight of
Na,0 (1.31 Nas0-Al,05- 3.2 Si0y). The product had an
oil-absorbing capacity of 200 ml/100 g, a relative
amount of the pores having a diameter of smaller than
0.1 ym of 8.2% by volume, a relative amount of the
pores having a diameter in the range of 0.1 to 2.0 pgm
of 78.8% by volume and a water content of.9% by
weight.
. £ Synthesis F le A-1

51.05 g of an aqueous sodium aluminate solution.
(concentration: about 50% by Qeight) having the same
molar Na,0/Al,0; ratio as that in the aqueous sodium

aluminate solution used in Synthesis Example A-1 was

added to 55 g of deionized water. 268.3 g of an
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wei ght. Conparative Synthesis Exanple B-1 55 g of deionized water and 51. 04
g.of an:aqueous sodium alum nate solution as that of Synthesis Exanple B-1
were fed into a 1000-m reaction tank provided with a baffle plate. 268.5 g
of an aqueous No. 3 water glass solution as that of Synthesis Exanple B-1

- was added dropw se into the obtained solution m xture under vigorous
stirring at [err] to effect a reaction for 20 mn. After the conpletion of
the reaction step, the reaction systemwas heated to [err] and then aging
was conducted, i.e., the reaction systgmwas |left to stand, at ‘that
tenperature for 30 min. The obtained reaction slurry was filtered. washed,

aqueous No. 3 water glass solution as that of
Synthesis Example A-2 was added dropwise into the
resultant sblution under stirring at 40°C for 20 min
to effect a reaction. After the completion of the.
dropwise addition, the resultant solution was heated
to 50°C, and then the reaction was further conducted
at that temperature for additional 30 min. The wet
cake thus obtained.was &ried at 200°C for 6 hr and
then finely pulverized on a crusher to obtain an
aluminoéilicate powdér.

Acdofding to atomic absorption spectromefry and
plasma atomic emission spectrometry, the resultant
powder comprised'29.7% by weight of Al,05, 52.5% by
weight of Si0, and 17.8% by weight of Na,0 (0.89 Nay0-
Al)04- 3.0 Si0). The product had an oil-absorbing
capacity of 210 ml/100 g, a relative amount of the

pores having a diameter of smaller than 0.1 pm of 43%

.

by volume, a relative amount of the pores having a
diameter in the range of 0.1 to 2.0 pm of 45% by
volume, and a water content of 12% by weight.
v - -2
A wet cake’was produced in the same manner as
that of Synthesis Example A-2. The wet cake Qas dried
at 100°C for 6 hr and then finely pulverized on a

crusher to obtain amorphous aluminosilicate powder.
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filtered, dried and crushed in the sane manner as that -44- of Synthesis
Exanpl-e B-1. According to atomic absorption spectronetry and plasma atonic
em ssion spectronmetry, the resultant anorphous al um nosilicate powder
conprised 29.8% by weight of [err] 52.5% by weight of SiQ2 and 17. 7% by

wei ght of [err] (0.98 [err]). The product had a cal ciumion exchange
capacity of 133 [err] ng/g, an oil-absorbing capacity of 150 m /100 g. a
rel ati ve amount of the pores having a dianmeter of snmaller than

-34 -

According to atomic absorption spectrometry and plasma
étomic emission spectrometry, the resultant amorphous
aluminosilicate powder comprised 27.2% by weight of
Aly)04, 51.2% by weight of Si0, and 21.6% by weight of
Naj0 (1.31 Najy0-Al403-3.2 Si0Oy). The product had an
oil-absorbing capacity of 200 ml/100 g, a relative
amount of the pores having a diameter of smaller than
0.1 pm of 8.2% by volum;. a relative amount of the
péres having a diameter in the rarige of 0.1 to 2.0 pm
of 78.8% by voiume. and a water content of 28.5% by
weight. |

. ' . _ )

A wet cake waé produced in the same manner as
that of Comparative Synthesis Example A-1. The wet
cake was dried at 200°C for 15 hr and then finely
pulverized on a crusﬁer to obtain amorphous

. aluminosilicate powder.

- According to atomic absorption spectrometry and
plasma atomic emission spectrometry, the resultant
amorphous aluminosilicate powder'comprised 29.7% by
weight of Al,0;, 52.5% by weight of SiO, and 17.8% by
weight of Naﬂo (0.99 NaZO;A1203-3.0 Sioz). The product
had an oil-absorbing capacity of 210 ml/100 g, a
relative amount-of the pores having a diémeter of

smaller than 0.1 pm of 43% by volume, a felative
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0°1 [err] of. 40% by volune, a relative anobunt of the pores having a

di aneter in the range of 0.1 to 2.0 pmof 44% by volune, and a water
-.content of 11.3% by weight. Exanple 2 3% by wei ght of sodiumsalts of beef
tallow fatty acids, each of anorphous alum nosilicates, zeolite and each of
salts listed in Table 3 in anmounts given also in the Table, and 0.5% by

wei ght of a fluorescent dye were fed into a stirred tunbling granul ator
(Lodige mixer). A liquid nonionic surfactant (polyoxyethylene synthetic

al cohol ether having a nelting point eB5Ferr], an average nolar nunber of
"added et hyl ene oxide of 7 and an average

amount of the pores having a diameter in the range of
0.1 to 2.0 um of 45% by volume, and a water coéontent of
3.5% by weight.
Example 1

3% by weight of sodium salts. of beef tailow fatty
acids, each of amorphous aluminosilicates, zeolite and
each of salts listed in Tables 1 and 2 in amounts
given also in the.Tébleg. and 0.5% by weight of a
fluolescent dye were fed into a stirred tumbling
granulator (Lodige mixer). A liquid nonionic
surfactant (polyoxyethylene synthetic alcohol.ether
having a melting point of 15°C, an _average molar
number of added ethylene oxide of 7 and an average
number of carbon atoms in the alcohol of 12 to 14) was
slowly introduced thereinto under stirring. Then 2%

by weight of molten polyoxyethylene g;ycol was added

i . to the resultant mixture, followed by the addition of

MY

0.5% by weight of an enzyme, 0.5% by weight of a
frégrance and 2% by weight of water thereto undep
stirring to obtain each of powdery-detergent
compositions listed in Tables 1 and 2.

The solubilities and caking resistances of these
powdery detergent compoéitions were determined by the

following methods. Results are given in Tables 1 and

2.
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nunber of the carbon atoms in t he al cohol of 12 to 14) was slowy

i ntroduced thereinto under stirring. Then, ~45 - 2% by wei ght of nolten
pol yoxyet hyl ene gl ycol was added to the resultant m xture, followed by the

of an enzyne, 0.5% by weight of a fragrance and

2% by wei ght of water under stirring to obtain each of powdery detergent

addition of 0.5% by wei ght

conpositions listed in Table 3. The solubility test of these powdery
detergent conpositions was conducted in the same manner as that

-36-

Evaluation method

1. Solubility test:

The powdery detergent composition was fed into a
sample bottle and the bottle was tightly sealed and'
left to stand at 30°C and 70% RH for 3 days. Then
1.0 g of the powdery detergent composition was sampled
and added to 1 ¢ of city water maintained at 10°C,
30°C or 40°C, and the resultant mixture was stirred
with a magnetic stirrer for 10 min. The mixture thus
obtained was filtered through a 200-mesh metal gauze
and the filter cake on the mesh was dried to determine
the filter cake percentage (%) after drying.

2. Caking resistance test:

(1) An open box having a size of 10.2 cm x 6.2 cm x 4
cm (height) was prepared from a filter paper
(Toyo Filter paper No. 2). The four corners were
fastened wi?h'a stapler.

(2) 50 g of a sample (powdery detergent composition)

| was put in the box, and then an acrylic resin
plate and a lead platé (or iron plate) [total
wgight: 265 g (250 g + 15 g)] were placed on the
sample.

(3) The box containing the sample was left to stand
in a thermohygrostatic vessel at a temﬁerature of

30°C and a humidity of 80% for 7 days, and then
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described in Exanple 1. The results are given in Table 3. -46- Table 3
[.err] WNote) [err] in Table 3 incidates the average nol ar nunber of added
athylene oxide. - -47 - Exanple 3

-37-

the state of caking of the sample was evaluated.

The caking resistance was evaluated from the
.passing rate of the sample determined as follows.
Passing rate

After the teSt, the sample was softly placed on a
metal gauze (or a'sieve having a mesh of 5 mm x 5 mm)
and the powder passing throuéh the metal gauze was
weighed. The pas;ing ra%e of the sample after the
test was determined according to the following

formula:

weight (g) of passing powdef
Passing rate (%) = x 100

total weight (g) of sample
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‘Powdery detergent conposition 1-3' was prepared in the same manner as that

of: powdery detergent -conposition 1-3,

alum nosilicate powder prepared in Synthsis Exanple B-
“for the anorphous al um nosilicate powder prepared in Synthsis Exanple A-2.
The powdery detergent conpositions 1-3 and 1-3'" were stored at [err], 80%H

for 30 days. Then,
conpositions 1-3 and 1-3'
.described in Exanple 1. The results a¥28given in Table 4. Table 4 Exp.
1-3 1-3'" kind of anorphous

the solubility tests of the powlery detergent
in the sane manner

wer e conduct ed

Table 1

Synt h.

except that the anorphous

1 was substituted

Ex.

as that

Synt h.

Ex.

Exp. No.

1-4

Compn.
(wt. %)

polyoxyethylene synthetic
alcohol(cu to Cy) ether

(m.p.: 15°C, EOD=7)

20

30

salt

sodium
carbonate

10

sodium
citrate

10

sodium
sulfate

11.5

31.35

~sodium

polyacrylafe

‘ol

W

[3]]

sodium
tripoly-
phosphate

amorphous
alumino-
silicate

Synth.
Ex. A-1

Synth.
Ex. A-2

10

Comp. Synth.
Ex. A-1

Comp. Synth.
Ex. A-2

Comp. Synth.
Ex. A-3

type-4a zeolite

30

30

Evaluation
result

soly.
test

10°C
filter cake
percentage (%)

0.0

0.0

0.0

30°C
filter cake
percentage (%)

40°C
filter cake
percentage (%)

caking resistance
{passing rate (%)]

100

100

100

93

100

98
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al um nosilicate - A-2 B-1 result of [err]
0.3 : 0.0 sol. test filter cake percentage (% [err]
0.4 : 0.1 filter cake percentage (% [err] 1.0
0.2 filter cake percentage (% - 48- :

-

-39-

Table 2

Exp. No. 1-7.{1-8} 1-9 | 1-10} 1-11] 1-12

Compn. polyoxyethylene synthetic 25 20 15 30 30 23
(wvr. %) alcohol(C;y to Cy) ether .

(m.p.: 13°C, EOD=17)

salt sodium 135 15 15
- carbonate :

sodium . 8.
cltrate

[V]]

10 10

sodium 6.
sulfate

1.

‘o
131}
H
F:S

w

sodium
polyacrylate

sodium 13
tripoly-
phosphate

amorphous Synth. 2
alumino- Ex. A-1
silicate-

[
w

Synth.
Ex. A-2

Comp. Synth. 20
Ex. A-1

[\
[\
[0

Comp. Synth. 15
Ex. A-2

Comp. Synth. 10 20-
Ex. A-3

type-4A.zeolite 1 25 30 30 39 48.

3
Evaluation | soly. 10°C 0.0/0.0] 0.1 0.0 0.1 0.0
result test filter cake .
percentage (%)

o 30°C ) 4.8
wil) filter cake '
" | percentage (%)

W
ol
N
s
[#]
)
)
N
o

[

40°C 7.
filter cake
percentage (%)

caking resistance 100 | 100 67 ] 100 97 64
(passing rate (%))

[¢}]
w
I
-
o
- 0
[/
w
(4]}
7]
[/

Note) EOP in Tables 1 and 2 incidates the average molar

number of added ethylene oxide.
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CLAI M5 What we claimis: 1. A nonionic powdery decergent conposition
conprising 12 to 40% by wei ght of the follow ng conponent (a) and 5 to 60%
. By weight of the follow ng conponent (b) . said conponent (a) being
absorbed in a powdery or granul ar material (s) including said
conponent (b): (a) a nonionic surfactant having a nelting point of [err] C
or below, and (b) an anorphous alum nosilicate having a conposition
represented by the following forrmula (I): [err] wherein Mrepresents an

al kali netal atom Me - =40-

Synthesis Example B-1

Sodium carbonate was dissolved in deionized water
to preparé a 6 wt.% aqueous solution thereof.
Separately. 243 g of Al(OH); and 298.7 g of a 48 wt:z
aqueous NaOH solution were-fed into a four-necked
flask having a capacity.of 1000ml. The content of the
flask was heated to llO‘P under stirring and then
maintained at that temperature for 30 min under
stirring to prepare an aqueous sodium aluminate
solution.

132 g of the aqueous sodium carbonate solﬁtion
and 38.28 g of the aqueous sodium aluminate solution
(concentration: about 50% by weight) were fed into a
1000-ml reaction tank provided with a baffle plate.
201.4 g of an aqueous No. 3 water glass solution
prepared by diluting the water glass with twice as
much water was added dropwise into the obtained
solution mixture under vigorous stirring at 40°C to
effect a reaction for 20 min. In this step, the pH of
the reaction system was adjusted to 10.5 by blowing
carboﬁ dioxide gas to realize the optimum reaction
rate. After the completion of the reaction step, the
reaction system was heated to 50°C and then aging was
conducted, i.e., the reaction system was left to

stand, at that temperature for 30 min. After the
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srepresents an al kaline earth netal atom and x, y and z represent the nolar
nunber.s of the respective conponents, with the proviso that they satisfy
“the followi ng relationship: [err] and having an oil -absorbing capacity of
rat least 100 mM /100 g and a water content of 5 to 20% by wei'ght. and
wherein the volunme of pores having dianeters of smaller than 0.1 [err] is
‘at nost 20% based on the total pore volune. and the vol ume of  pores having
dianeters of 0.1 co 2.0 [err] is at |east 50% based on the total pore
vol une. -41-

completion of the aging step, carbon dioxide gas was
blown into the reaction system to neutralize the
excess alkali (pH of the system: 9). The neutralized
slurry thus obtéined was filtered through a filter -
paper (No. S5C; a product of Toyo Roshi Kabushiki
Kaisha) under reduced pressure. The filter cake was
washed with 1000 fimes as much water, filtered and
- ' dried (105°C, 300 Torr, 10 hr). The product thus
- obtaine& was crushed to obtain the amorphous
aluminosilicate powder according to the present
invention. '
According to atomic absorptiqn spectrometry and
plasma atomic emission spectrometry, fhe resultant
.amorphous aluminosilicate powder comprised 29.6% by_
weight of Al,0;, 52.4% by weight of Si0; and 18.0% by
weight of Na,0 (1.0 Na,0-Al,04-3.01 Si0,). The product
had a calcium ion exchange capacity of 165 CaC04 mg/g,
an oil-absorbing capacity of 265 ml/100 g, a relative
amount of the pores having a diameter of smaller than
0.1 pm of 9.4% by volume, a relative amount of the
pores having a diameter in the.range of 0.1 to 2.0 pm
of 76.3% by volume and a water content of 11.2% by
weight.
Synthesis Example B-2

55 g of the 8 wt. % aqueous sodium carbonate
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149 - 2. The noni oni ¢ powdery detergent conposition according to Claim 1.
whi ch dontains 12 to 35% by wei ght of the conponent (a) and 5 to 40% by

- \yei ght of the conponent (b). 3. The noni oni ¢ powdery det er gent
tonposition according to Claim1, wherein the nonionic surfactant (a) is a
pol yoxyet hyl ene al kyl ether which has an average carbon at om nunber of 10
to 20 in its al kyl group and an average nol ar nunber of added ethyl ene
oxide of 5 to 15. 4. The noni oni ¢ powdery detergent conposition according
to Claim1, wherein the anorphous -42-

solution as thaf of Synthesis Example B-l._51.04 g of

an aqueous sodium aluminate solution as that of

Synthesis Example B-1 and 25 g of ethanol were fed

into a 1000-ml reaction tank provided with a baffle.

plate. 268.5 g of an aqueous No. 3 water glass

solution as that of Synthesis Example B-1 and 0.5 g of
calcium chloride dihydrate were added dropwise into

the obtained solution mf%ture under vigorous stirring

at 40°C to effect a reaction for 20 min. In this

step, the pH of the:reaction system was adjusted to 11

by adding citric acid to the reaction system.. After

the completion 6f the reaction step, the reaction

system was heated to 40°C and then aging was

conducted, i.e., the reaction system was left to

stand, at that temperature for 30 min. After the
completion of the aging step, carbon dioxide gas was

blown into the reaction system to neutralize the

excess alkali (pH of the system: 9.8). The

neutralized slurry thus obtained was filtered..washed;
filtered, dried and crushed in the same manner as

those of Synthesis Example B-1 to obtain the amorphous
aluminosilicate powder according to tﬁe present

invention. .

According to atomic absorption spectrometfy and

plasma atomic emission spectrometry, the resultant
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aluminosilicate (b) is obtainable by reacting an alkali metal alumnate
wi:th an alkali netal silicate while maintaining the pH of the reaction
-gystemin the range of 8 to 14 by the addition of at |east one acidic agent
sel ected fromthe group consisting of an inorganic acid, an organic acid
and an acidic salt. 5. The noni oni ¢ powdery detergent conposition
according to Claim4. wherein the reaction of an alkali netal alumnate
with an alkali netal silicate is carried out at a tenperature of 15 to
_[err]. 6. The noni oni ¢ powdery det es4fnt conposition according to Claim
5, wherein further an aging step is carried out at a tenperature of 15 to
[err].
. amorphous aluminosilicate powder comprised 29.3% by
weight of Al,0;, 52.2% by weight of S10,, 17.7% by
weight of Na,0 and 0.8% by weight of Ca0 (0.99
Naj0- 0.05 Ca0: Alj04- 3.03 Si0,). The product had a
calcium ion exchange capacity of 164 CaC0; mg/g, an
oil-absorbing capacity of 310 ml/100 g, a relative
amount of the pores having a diameter of smaller than
0.1 pm of 10.3% by volume, a relative amount of the
pores having a diameter in the range of 0.1 to 2.0 pgm
of 74.2% by volume and a water content of 10}9% by
weight. -
Comparative Synthesis Example B-1
S5 g of deionized water and S1.04 g of an aqueous
sodium aluminate solution as that of Synthesis Example
B-1 were fed into a 1000-ml reaction tank provided
with a baffle plate. 268.5 g of an aqueous No. 3.
water glass solution as that of Synthesis Example B-1
was added dropwise into the obtained solution mixture
\
under vigorous stirring at 40°C to effect a reaction _
for 20 min. After the completion of the reaction
step, the reaction system was heated to SO‘C and then
aging was conducted, i.e., the reaction system was
left to stand, at that temperature for 30 min. The

obtained reaction slurry was filtered, washed,

filtered, dried and crushed in the same manner as that
This is the replacement sheet
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*-50- 7. The nonionic powdery detergent conposition according to C aim 4,
wherei'n after the reaction of an alkali netal alumnate wth an al kal
- metal silicate. at |east one acidic agent selected fromthe group
‘consi sting of an inorganic acid, an organic acid and an acidic salt is
added to a slurry obtained by the above-described reaction to. adjust the
pH of the slurry within the range of 5 to 13 and at |least 1 | ower than that
of the reaction systemduring the above-described reaction. 8. The nonionic"-
powdery detergent conposition -44 -
of Synthesis Example B-1.
According to atomic absorption spectrometry and
plasma atomic emission spectrometry, the resultant
amorphous aluminosilicate powder comprised 29.8% by.
weight of Al,0;, 52.5% by weigﬁt of Si0; and 17.7% by
weight of Na,0 (0.98 Na,0-Al,04-3.00 Si0y). The product
had a calcium ion exchange capacity of 133 CaCOslng/g.
’ k an oil-absorbing capacit} of 150 ml1/100 g, a relati#e
| amount of the pores having a diameter of smaller than
0.1 pm of 40% by-volume, a relative amount of the
pores having a diameter in the range of 0.1 td 2.0 pm
of 44% by volume, and a water content of 11.3% by
weight.
Example 2
3%lby weight of sodium salts of beef tallow
fatty acids, each of amorphous aluminosilicates.
zeolite and each of salts listed in Table 3 in amounts
given also in the Table, and 0.5% by wéight of a
fluorescent dye were-fed into a stirred tumbling
granulator (Lodige mixer). A liquid nonionic
surfactant (polydkyethylene synthetic alcohol ether
having a melting point of 15°C, an average molar
number of added ethylene oxide of 7 and an average

number of the carbon atoms in the alcohol of 12 to 14)

was slowly introduced thereinto under stirring. Then,
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according to Clatm4, wherein the reaction systemcontains 0.5 to 50% by
wei ght®/ of the entire anpunt of the reaction system of a water-soluble
sol-vent having a solubility parameter of 7.5 to 20, which is added to the
faw material mixture prior to the reaction of an alkali netal aluninate
with an alkali metal silicate or added to the reaction mxture in the
course of the reaction. 9. The noni oni ¢ powdery detergent conposition
according to Claim4, wherein starting materials for the anorphous
alumnosilicate (b) are an alkali netal4sal um nate having a nolar ratio of
[err] (Mbeing an"al kali netal atom to A1203 in the range of 1.0 to 6.0
and an alkali nmetal silicate having a nolar ratio of [err] to [err] in the
. - 2% by weight of molten polyoxyethylene glycol was

added to the resultant mixture, followed by the
addition of 0.5% by weight of an enzyme, 0.5% by
weight of a fragrance and 2% by weight of water und;r
stirring to obtain each of powdery detergent
compositions listed in Table 3.

The solubility test of these powdery detergent
compositions was conduct;d in the same manner as that
described in'Example 1. The results are given in

Table 3.

L
LY
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range of 1.0 to 4.0. -51 - 10. The noni oni ¢ powdery det er gent
_conposi‘tion according to Clains 1 to 4, wherein the anorphous

"alum nosilicate (b) has an oil-absorbing capacity of at-least 150 m /100 g
and a cal ciumion exchange capacity of at least 120 [err] ny/g. 11. The
neni oni ¢ powdery detergent conposition according to Clains 1 to 4, which
further conprises 5 to 70% by weight of (c) an alkaline salt and/or a
neutral salt. 12. The noni oni ¢ powdery detergent conposition according
to daim1l, which further conprises %ggt;oa 60% by wei ght of

Exp. No. 2-1 ] 2-2 | 2-3 | 2-4 | 2-5 | 2-8 | 2-7
Compn. polyoxyethylene synthetic .25 20 | 13 30 25 15 20
(wt. %) aleohol(C;; to Cu) ether
(m.p.: 13°C, EOpP=T)
type-4A zeolite 30 30 30 30 40
salt sodium 16.5 15 {. 10 8.3 14.3 15 20
carbonate
sodium citrate . - 35 30
sodium sulfate 11.5} 21.5 9.5 5.3
amorphous Synth. 20 10
alumino- Ex. B-1
sllicate | ¢ nth. 15 | 10 13
Ex. B-2" "
i - Comp. Synth. 22 12 16
e Ex. B-1
Evaluation | soly. test | 10°C '} 0.0 | 0.0 0.0 0.0 0.1 0.0 j 0.1
result filter cake
percentage (%)
30°C 0.0 0.0 0.1 0.0 5.2 4.8 7.0
fillter cake :
percentage (%)
40°C 0.1 0.0 0.1 0.0 8.3 7.7 9.4
filter cake
percentage (%)

Note) - EOP in Table 3 incidates the average molar number of added ethylene oxide.

PR
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(d) a crystalline alumnosilicate. [err] (Replacenent - See attachnent
marked “51a") This is the repl acenent sheet Date: 2 1 MAY 1998 -51a 13.
‘A process for producing a nonionic powdery detergent conposition
gonprising (a) a nonionic surfactant having a nelting point of [err] or
bel ow and (b) an anorphous al um nosilicate having a conposition represented
by the following forrmula (1): [err]

-47-

Example 3
Powdery detergent composition 1-3' was prepared
in the same manner as that of powdery detergent:
composition 1-3, except that the amorphous
aluminosilicate powder prepared in Synthsis Example B-
1 was substituted for the amorphous aluminosilicate
powder prepared in Synthsis Example A~2. The powdery
= detergent compositions 1-3 and 1-3' were stored at
| 30°C, 80%RH for 30 days. Then, the solubility tests
of the poWdery detergent compositions 1-3 and 1-3°
were conducted in the same manner as that described in

Example 1. The results are given in Table 4.

Table 4
Exp. No. 1-3 | _ 1-3°
kind of amorphous Synth. Ex. | Synth. EX.
aluminosilicate A-2 B-1
S, result of | 10°C 0.3 0.0

sol. test filter cake
percentage (%)

30°C 0.4 0.1
filter cake '
percentage (%)

40°C 1.0 0.2
filter cake :
percentage (%)
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,mherein_mLLepnggggg_ggangali nmetal atom Me represents an alkaline earth
nmetal atom and x, y and z represent the nolar nunbers of the respective
, ~conponenyf"l"”m,"ﬁ so that they satisfy the follow ng relationship
“[err] an "ﬂl@sor bi ng capacity of at least 100 m /100 g and a
“w Wat er ‘cont’ent” of 5"t oS 2 by wei ght and wherein the vol une of pores having
diameters of smaller than 0.1 [err] is at nost 20% based on the total pore
vol une and the vol une of pores having dianeters of 0.1 to 2.0 [err] 'is at
| east 50% based on the total pore volunme, characterized in that an al kal
metal alumnate is reacted with angglkali netal silicate while maintaining
the pH of the reaction systemin the range of 8 to 14 by the addition of at
| east one a0|@ﬁgﬁmpnt sel ected- fromthe group consisting of an inorganic
acid, an organi¢c acid and an acidic salt to produce an annrphous
What we claim is:

compon2nt (a) and 3 to §0% by w2ight of the followiﬁg
componznt (b). said compcnent (a) being absorbted ia a
powdary or gradula: material(s) includiag
< said component (b)
(a) a noanionic surfactant haviag a melting point of
40fC or bzlow, and
(v) an amorphous aluminosilicats having a composition
represented by the following formula (I):
x(&&O)-y(MeO)-Allo3-z(SiOZ) (1)
wherein M represents an alkali metal atom, Me
represants an alkaline earth metel atom, and x, ¥y
and z represent the molar aum ers of the
respactive components, witn the proviso that they
satisfy the following ralationship:
0.2 X £2.0,0 ¢y <0.Land1.5¢7zc¢6.0,
and having'an oil-absorbing cagacity of at least 100
ml/100 g and a watser conta2at of 3 to 20% by weight,
and wherein the volume of pores haviag diaméters of
smaller fhan 0.1 ym is at most 20% based on the total
pore volume, and the volume of pores having diameters
of 0.1 to 2.0 pm is ac least 50% based on the tortal

ore volume.
’ This is the replacement sheet
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falaginosilicate (b), and that iaid Pogionic sgrfactaﬂt (a)lis abSO{bed in a
- 'y ov e‘r-y or ,I ml s) including said anorphous alum nosilicate
5 | _ i

"'7\.
- «

-49 -
2. The nonionic powdery detergent composition
according to Claim 1, which contains 12 to 35% by
#eight of the component (;) and 3 to 40% by weight of
the component (b). .
3. The nonionic powdery detergent composition
according to Claim 1, wherein the nonionic surfactant
(2) is a polyoxyethylene alkyl ether which has an
average carbon atom number of 10 to 20 in its alkyl
group and an average molar number of added ethylene
oxide of 5 to 15. |
4. The nonionic powdery etergent composition
according to Claim 1, wherein the amorphous
aluminosilicate (b) is obtainable by reacting an alkali
metal aluminate with an alkali metal silicate while
maintaining the pH of ths reaction system in the range
of 8 To 14 by the addition of at least one acidic
agent selected from the group consisting of an
'ﬂﬁv . inorganic acid, an organic acid and an acidic salr.
3. The nonionic powdery detergent composition
according to Claim.4. wherein the reaction of an
alkali metal aluminate with an alkali metal silicacte

is carried out at a temperature of 15 to 60°C.

6. The nonionic powdery detergent composition according to
Claim 5, wherein further an aging step is carried out at a
temperature of 15 to 100°C.
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7. The nonionic powdery detergent composition
according to Claim 4, wherein after the reaction of an
alkali metal aluminate with an alkali metal silicate,
at least one acidic agent selected froh the group '
consisting of an inorganic acid, an organic acid and
an acidic salt is added to a slurry obtained by the
above-described reaction to. adjust the pH of the
slurry within the range of 5 to 13 and at least 1
lower than that of the reaction system during the e
above-described.réaction.
8. The nonionic powdery detergent composition
according to Claim 4, whefein the reaction system
contains 0.5 to Sp% by weight, of the entire amount of -
the reaction system, of a water-soluble solvent having
a solubility parameter of 7.5 to 20, which is added to
the raw material mixturé prior to the reaction of an
alkali metal aluminate with an alkali metal silicate
or added to the reaction mixture in the course of the
reaction. |
9. The nonionic powdary detergent composition according
to Claim 4, whefgin starting materials for the amorphous
aluminosilicate kb) are an aikali metal aluminate having a
molar ratio of MZO (M beihg an élkali mestal atom) to
Alzo3 in the range of 1.0 to 6.0 and an alkali metal
silicate havinq a molar “ratio of SiO2 to M,0 in the

2

rang2 of 1.0 tn 4.0.
o | 'msmme@mmmwmdma
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10. . The nonionic powdery detergent-composition according
to Claims 1 to 4, wherein the amorphous aluminosilicate (b)
has an oil-absorbing capacity of at least 150 ml/100 g and a
calcium ion exchange capacity of at.ieast 120 CaC03 mglqg.,
1L, The nonionic powdery Qeterqent compcsition according
ko Claims 1 to 4, which furcher comprises 5 to 70% by weight
of (c) an alkaline salt and/or a nsutral salt.

iz. The ncnionic gowdery‘detergent composition according

to Claim 11, which further comprisss 10 to 80% by weight of

(d) & crystalline alumincsilicate.

(Replacement - See attachment marked "51a")
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13. A process for producing a nonionic !x')wdery detergent composition
comprising (a) a nonionic surfactant having a melting point of 40°C or below

and (b) an amorphous aluminosilicate having a composition represénted by the

following formula s 1 ! T

X(M;0).y(Me0).A1,03.%(8i0;) JOl

wherein M represents an alkali metal atom, Me represents an alkaline

earth metal atom, and X, y and z repfesent the molar numbers of the respective

components, with the proviso that they satisfy the following relationship :

02<x<20,0<y<0.1and 1.5 <z<6.0,
N

and having an oil-absorbing capacity of at least 100 ml/100 g and a water

content of 5 to 20% by weight and wherein the volume of pores having
diameters of smaller than 0.1 pm is at most 20% based on the total pore
volume and the volume of pores having diameters of 0.1 to 2.0 um is at least

50% based on the total pore volume, A

characterized in that

an alkali metal alummate is reacted With an alkah metal silicate while
5 _ N

maintaining .the pH of the reaction system in the range of 8 to 14 by the
T T S ——

addition of at-léast ‘one acidic -agent selected from the group consisting of an

inorganic :acid, an orgénié acid and an acidic salt to produce an amorphous

.gl;mﬁnosilicate (b), and that said nonionic surfactant (a) is absorbed in a

Bdwdery or granular material(s) including said amorphous aluminosilicate (b).
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