DESCRI PTI ON ' : DETERGENT PARTI CLES

TECHNI CAL FIELD 5 The present invention relates to detergent
“particles havi ng hi gh-speed dissolubility and a nmethod for preparing
the sane, and a detergent conposition conprising the det er gent
particles. 10 BACKGROUND ART Recently, in order to neet
the consuners' need "to speedi | y=fintsh laundry,"” the comercially
avai l abl e washi ng machi nes have the tendency of having | arge

there is a node of a short washing c washing tinme. In
addition, in order to neet the é ed "to carefully wash
the clothes,"” a gentle stQ$$¥%%£§£eﬁgﬁi§—%£§anged; t hereby nmaking it
possible to reduce the clothes damaging. |In addition, in order to
20 meet environnental problens and energy-saving problens and
have econom ggafiNabhfdpSELbhere are the trends for saving wat er ,
| owt enper atire washi ng and shortening of operation Ctime.
Al of ghese trengdgel padsbAtdeneatEohNrb8tasoust gétergént paALEicMiCh is
a product of nechani cal power and period of - _

having high-speed dissolubility and a method for preparing

volumes, i.e. |arge anmounts of Iaundé%$é3£%$f?ﬁgne at one 15 time,. and
S

the same, and a detergent composition comprising the

detergent particles.

10  BACKGROUND ART
Recently, in order to meet the consumers' need "to
- speedily finish laundry," the commercially available
washing machines have the tendency of having large
volumes, i.e. large amounts of laundry can be done at one

15 time, and there is a mbde of a short washing cycle for the
washing time. In addition, in order to meet the
consumers' need "to carefully wash the clothes,;" a gentle
stirring cycle is arranged, thereby making it possible to
reduce the clothes damaging. - In addition, in order to-

20 meet environmental probiems énd energy-saving problems and
have economic advantages, there are the trends for saving
water, low-temperatuie washing and shortening of operation
time. |

All of these trends lead to decrease in the amount of

25 wdrk, which is a product of mechanical power and period of



-2- % time, of the washing machines. As a.result, the

detergency is deteriorated owing to a decrease in the ~ dissolution
rate of the detergent particle, and the remai ni ng i nsol ubl es of
powdery detergents and the 5 detergent particle remaining on clothes
are increased at conpl eti on of washing cycle. As a prior
art in an attenpt to solve these matter3, - Japanese Patent Laid-Open
No. 5-247497 discloses a nethod of preparing a detergent conposition
having a high. 1 di ssol.ubility, conprising, duringthe preparation of
a CFiREnePESIET YRR REPEARAGRIBERT | cA2aAdFRE o EPBt e and
spray-dryifng,.the mxture_to obtain heads with i nproved . strength, and
2bp 3 ng’ aASGPFaEPEY: T dpResielated Baint k8 a"ARBrRRee: dn thR 0l

o d bl | ; ) dicc] |
adsor bent  LepaTlere ket 82 tha aptRradn® phiti818s) 88" el 700 O
wei ght  of feﬁ8§ﬁiggdinsolaP?Qslg%’B&w&%&?hheggrgﬁﬁggygﬁﬁ’tﬂeto.25@6by

wei ght of lumsultate, 0°to by wei ght of a nonionic _

sur f agt ant geB@gdAtt paz¢¥chy ¥Wemdhhinh wat elotBBd af@ inctHAREH! aRJ 2
surfactant by its high adsorption ability, wherein the granul ar
adsor bent bypmpliethiohhefswakhthgntytse. supported has a good

di stributive behavior into the washi ng nmachi ne. However,

i n these publicasi anpribireazitodia aBSattetnpthitol egilvel theskl matteasnot be
sufficiently solved, and .
Japanese Patent Laid-Open No. 5-247497 discloses a method
of preparing a detergent composition having a high
10 dissolubility, comprising, during the preparation of a
crutcher slurry including zeolite, adding a citrate and
spray-drying the mixture to obtain beads with improved
strength, and'applying a surfactant on the beads.
In addition, Japanese Unexamined Patent Pubiication
15 No. 3-564734-discloses a granular adsorbent including 45
to 75% by weight of zeolite, 1 to 6% by weight of a soap,
1 to 12% by'weight of a polymer, 0 to 25% by weight of |
sodium sulfate, 0 to 5% by weight of a nonionic
surfactant, and 10 to 24% by weight of water, and
20 supporting.a surfactant by its high adsorption ability,
wherein the granular adsorbent by which the surfactant is
supported has a good distributive behavior into the
washing machine. |

However, in these publications, the above

25 technological probléms cannot be sufficiently solved, and



-3- . in particular, these-publications do not disclose a.
“technol ogy intending to prepare detergents which can di ssol ve at
hirgh speeds. Therefore, as to typical powdery detergents which
5 have been made commercially avai.l able, their dissolution rates
after 60 seconds and 30 seconds supplying the powder detergent to
water at 5C as defined in the present = 3 - invention is measured by the
nmet hod set forth in the present specification. As result, the-

di ssol ution, rates after 60 seconds for detergents made connerC|aIIy
avai | abl e |ﬁnJ86£ﬁlcP}GF thﬁsﬁerﬁﬂﬂéﬁﬁityﬁ? F@Wg@ﬁﬁglfse a. t aredln t he
range from 64 1% solytion rates for etergents nade
conﬁerciallgegbgpﬁgg e ng &0 prepare detergents,whigh,ga@n t ype

o . .
detergents,d?ggohgetg% BQB%P F#%PEFafron]?S'to 88% the dissolution rates

for detergents 'y available in Europe, typical three

Gompact “type de! Shatlidrel’ 8d ol HopiRAIC LA dbRetdlheg ynagh™nd, 1S

di ssol ution rates etérgents g conerct a e in Asia

and Ccgani ahalgPbeah hﬁﬁec%Eﬁﬁgkcﬁﬁﬁiyuggailgﬁﬁgrg%ﬂ%ﬁr g&gsoﬁukh%n¥gpge

from64 to 69% And di ssofution raie$ after secon
detergents gades after 6OMERELONAL! ¥nadvab! aBkenkl éﬁBﬁﬂglhpp%ﬁél Bhﬁ%r
conpact -type detergents, are in the range from 0] 73W

di ssol uti ondeseegehtr tdewvatgenut BagdeasodeEiaial iy tR2 preééﬁblable in the
U S., typical four conpact-type
invention is measured by the method set forth in the
present specification. As result, the dissolution rates
10 after 60 seconds for detergents made commercially
'_available in Japan, typical nine compact-type detergents,
are in the range from 64 to 87%; the dissolution rates for
detergents made commercially available in the U.S.,
typical four compact-type detergents, are in the range
15 from 75 to 88%; the dissolution rates for detergents made
commercially available in Europe, typical three
compact-type detergents, are in the-raﬁge from 57 to 70%;
and the dissolution rates for detergents made commerdially
available in Asia and Oceania, typical two compact-type.
20 detergents, are in the range from 64 to 69%. And the
dissolution rates after 30 seconds for detergents made
commercially available in Japan, typical nine compact-type
detefgents, are in fhe range from 55 to 73%; the

dissolution rates for detergents ‘made commer01a11y

25 avallable in the U.S., typical four compact-type



-4- detergents are in the range from65 to 81% the

di ssol ution rates for detergents nade commercially available in

Eur ope, typical three conpact-type detergents, are in the range from
40 to 60% and the 5 di ssolution rates for detergents nmade commercially
available in Asia and Cceania, typical two conpact-type detergents,
are in the range fromb55 to 60% The exté&nt of the dissolution rates
obt ai ned above cannot be said to sufficiently meet the trends for
demands in | ow nmechanical 10 power nentioned above. DI SCLOSURE
OF THE | NVEBéitegents, are inAtber giangey from 6bdép B3 ¥nedhet he above
probl ens, an obj ect of the present invention is taq provrde detergent
35 lpartrdHSSOﬂawing wogess foad dgitexernis megec sPRFPECIALLY

i ssolving quickly in water after supplyin the deter nt articles
in water, aﬁdaélﬁ¥ﬂﬁbdnf@Prﬁp@paﬁﬁﬁgcﬁﬂgth% g%ﬁ articlgs and a
detergent cqonposi tion

The presentdPW@@S@P@ﬁ'péFFaﬂﬁgo r%%bn oIFgﬂﬁ%@F%%?%b%pa gﬁxergent

articl h I
D o hes "B ARG UE A Bl Bpfeiiies mace Skl 50O Lerrlm
parti cl es Cg@p“l 4 4n Asia - t@ A1D%4/0 Bk 5ipd ©l easi ng

a bubble rom an i nner portion o etergent particle’in a
detergents, are in the range from 55 to 60%. The extent

of the dissolution rates obtained above cannot be said to
sufficiently meet the trends for demands in low-mechanical

10 power mentioned above. .

DISCLOSURE OF THE INVENTION

Accordingly, in order to meet the above problems, an
object of the present invention is to provide detergent
15 particles having high-speed dissolubility capable of
dissolving quickly in water after supplying the detergent
particles in water, and a method for preparing the
detergent particles, and a detergent composition
comprising the detergent particles.
20 The present invention pertains to the following:
| [11 detefgent particles having an average particle size
of from 150 to 500 ym and a bulk density of 500 g/liter or
more, wherein the detergent particles comprising a
detergent particle being capable of releasing a bubble

25 from an inner portion of the detergent particle in a



-5- .. process of dissolving the det er gent partlcle in water, the
bubbl e havi ng a size of one-tenth or nore of a particle size of the
detergent .particle, and wherein the detergent particles have a

di ssolution rate of 90% or nore, under 5 conditi ons - where the
detergent particles are supplied in water at 5C; stirred for 60
seconds -under the stirring condi-t Bors (hereinafter sinply referred
to as "test stirring conditions") that 1 g of the detergent
particles is supplied to a one-liter beaker having an inner dianeter
10 of 10Provess of ddssiedmjey wheh datergendr pafrtigle vax sater, thehaving
71.2 ny CaCC{err]lllter wherein a nolar ratio.of Cal is 7/3, and
stirred witRupbde havi@gn s %Z%QWQQT?% [pr .more n& Panhiicdedi anet er

at a rotational speed of.L 800 rpm I ed W standard si eve
having a si §\9-§eo}9§ tg?& getepgent ?@I[té'ﬁjjem éé‘ddé’heﬁ@d'noﬂ’ P gerexgept

B S0t e on AR Bhpe = oraifpitgh 04 BV SR ks
wei ght 5( 9) %fpntd%:l%%tse %3% q:%rt 'd%'l']%%:&ent rscﬁ.%agee%rea q‘pﬁ’arit AL ‘{1[ y

wei ght ~(g) remai nin I NSO tergen es
tirring. —Watt gt 5 .Caﬁ?*ﬁ?f@?ﬁere AP HEle WL AT g
condi tions tengia Hafaﬁdarﬁ@wbjl«a@w ¢deeRii0 ¥ 2 "test tenperature
of 105[err]C for 1 hour and then in a désiccator - 25 with a silica gel
at 25C for %Qlﬁtﬂ%be%oﬂ@iﬂﬂaﬁ@ennﬂHﬂt 1 g of the detergent particles
is supplied to a one-liter beaker having an inner diameter
10 of 105 mm which is charged with one-liter of hard water
having 71.2 mg CaCO,/liter, wherein a molar fatio of Ca/Mg
is 7/3, and stirred with a stirring bar of 35 mm in length
and 8 mm in diameter at a rotational speed of 800 rpm; and
filtered with a standard sieve having a sieve-opening of
15 74 ym as defined by JIS Z.8801, wherein the dissolution
rate is calculated by Equation (1):
Dissolution Rate (%) = [1 - (T/S)] x 100 (1)
wherein S is a weight (g) of the detergenf particles
supplied; and T is a dry-weight (g) of remaining
20 insolub;es of the detergent particles remaining on the.
sieve when a liquid prepared uhder the test stirring
conditions is filtered with the sieve, wherein drying
conditions for the remaining insolubles.are keeping at a

temperature of 105°C for 1 hour, and then in a desiccator

25 with a silica gel at 25°C for 30 minutes, or wherein the



-6- -, detergent particles -have a dissolution rate of 82% or
nore, as simlarly calculated with stirring for 30 seconds;
2] detergent particles having an average particle size 5 of from 150
to 500 pmand a bul k density of 500 g/liter or ' nore, wherein the
detergent particles are a collective of a detergent particle
conprising a base particle conprising- 6 = a water-insoluble inorganic
conmpound, a water-sol ubl e pol ymer and a water-soluble salt, and a
surfactant _ 10 supported by the base particle, wherein the base particle
has a | ocaldet@reantRarelsiesuhiave |ardesisPortidhsrate afe 82% or
~wat er-sol ubl e polyner, and the water-soluble salt are present near

t he surfac®He FHRLIARYY GRleubatsd (Hh stirring, §9% 3%ner portion
t hereof, and wherein the detergent 15 particles have a dissolution rate
as cal cul at% QR#. Equation (1) of 90%or mpre, under conditions where

H;? 60 sec ;elrm err#%{eE ![ esﬁﬁ%'%%mcﬁﬁéd %%%%%?aﬂﬂfé %Jf?éelr recrje\?\ﬁ th

a standard o¥ eGSR AEN%S 506G WD Dk cl?&sityﬂomm’f gafiaed Yy JIS Z

8801, or wherein the detergent particles have a dissolution rate of
82% Or DI Guox@S, whereirfithd aldtergait! | gHPt Wdd) axid T idk Tt Bfk speonds;

[3] a nethod for preparing the detergent particles as defined in
item[1] ora idetfadgdntiisuesi CXeMonp i idle a Yase pPdeficld ‘comprising
a waterfinsoluble inorganic compound, a water-soluble
polymer and a water-soluble salt, and a surfactant
10 supported by fhe base particle, wherein the base particle
"has a localized structure in which larger portions of the
water-soluble polymer and the water-soluble salt are
present near the surface of the base particle rather than
in the inner portion thereof, and wherein the detergent
15 particles have a dissolution rate as calculated by
Equation (1) of 90% or more, under conditions where the
detergent particles are supplied in water at 5°C; stirred
for 60 seconds under the test stirring conditions; and
filtered with a standard sievé having a sieve-~opening of
20 74 pym as defined by JIS Z 8801, or wherein the detergent
particles have a dissolution rate of 82% or moré, as
similarly calculated with étirring for 30 seconds:
[3] a method for preparing the detergent particles as
defined in item_[l] or item [2] above, comprising the

25 steps of:



-7- - Step (a): preparing a slurry-containing a water-insoluble

I nor gani ¢ conpound, a water-sol ubl e polyner, and : a

wat er -sol ubl e salt, wherein 60% by wei ght or nor e of

wat er - sol ubl e conponents including .the 5 wat er - sol ubl e

pol ymer and the water-soluble salt . is dissolved in the
slurry; Step (b): spray-drying th& sdurry obtained in Step (a) to
prepare base particles; and Step (c): adding a surfactant to the
base particles 10 ' obtained in Step (b) to support the
surfactant Step (a): preparingiaemlurry contagning ftwakprninamipdaie i on
conpri.sing the detergent ) articles as defined in item[1] or item
[2] above in an 1Qﬂﬁﬂﬂﬂlqﬁéaﬂ?%43ﬂwwﬁgﬂﬂt?ﬁ'ﬁﬁﬁqglﬁuﬂPlxﬂﬁrr angd g

det ergent conposition having an .average parti.cle ., si ze of from 150 to

500 pm and a bul k dendl t"KPfcﬁqr'sc’lu\g % 1 i(RGTER R% PXisight 9

det ergent conposition conpri si det ergent particl e bei capabl e

of rel easing _ a rlbouroeblc’ef e _ransolriﬁ‘_lnbglre p%?“gl o t%cgﬂ‘bqlg}%re}ﬁ?e

particle 20 'na Wﬁ&é—%&fuﬂ}é?ﬂl‘ﬁ{d& tdies dgier, r AU E ddh v
0 ne- ol a par

wat er, the bubble having a size enth or nore Icle
size of the detergent jardigdSva WL N dAS,; det er gent
conposition has a dissolution rate as cal cul at ed by Equation (1) of

90% or nor e,stdl b o daywEryiiiey eeHd&slurdsy obtEiSUaH SYEPQHE ) i€H i S
supplied in water at 5[err|C stirred
prepare base particles; and
Step (c¢): adding a surfactant to the base particles
10 obtained in Step (b) to support the surfactant
thereby:; '
[4] a detergent composition comprising the detergent
particles as defined in item [1] or item [2] above in.an
amount of 50% by weight or more; and
15. [5] a detergént composition having an average particle
size of from 150 to 500 pm and a bulk density of
500 g/liter or more, wherein the detergent éomposition
comprising a detergent particle being capable of releasing
a bubble from an inner portion of.the detergent particlé.
20 in a process of dissolving the detergent particle in
water, the bubble having a size of one-tenth or more of a
particle size of the detergent particle, and wherein the
detergent composition has é dissolution rate as calculated

by Equation (1) of 90% or more, under conditions where the.

25 detergent composition is supplied in water at 5°C; stirred



-8- -, - for 60 seconds under-the test'stirring condi tions; and

filtered with a standard sieve having a sieve-openi ng of 74 [errlm
as defined by JIS Z 8801, or wherein the detergent conposition has a
di ssolution rate of 82% or nore, as 5 simlarly calculated with
stirring for 30 seconds. : BRI EF DESCRI PTI ON OF THE DRAW NGS

Figure 1 is a graph show ng conparative Besults of FT- | R PAS
measurenents of Base Particles 1 retaining the .10 original state and

Base Particles 1 in a unifornly %r0und . State, wherein the _solid |ine
i ndi cat es th@Td9PasSeEPnifeunder thg,tesfastirringr epafnthgneneabfi gi nal
state, and %hﬁ _gﬁoken Iiag indicateg the data.,for the bhase Earticles
in a thteset YifPoangtepdprd sigve havingrp,gieve-ppenipg,phqr aph
show ng one,exanpl f rti structure (magpification:  x400) of
Base Pgrtic?gspgpag 8ef§B$dSEWIJRg B! 65617 oﬁiaﬁﬁﬁegnigﬂﬁ Bﬁ%?ﬁg?ﬁﬁh

- showi ng 0”9?8%8855%i851ﬂ8§ EDgisBSPhESES %é%gfégﬁﬁgénégnygkg?t58”: x400) of

Base Partijcles analysis ( utron

Fi gur eg4 iSsﬁmEﬂQEQgréQﬁcﬁﬂQ@EHQWQEﬁ 8X3FRhRgOkoR 30 _secoRdklicle structure
(rmagni fication: x400) of Base Particles 1 by EE§ analysis (Al

di stribution). Figure 5 is a photograph showi ng one exanpl e of
a 25 particle structure (magnification: x400) of Base Particles
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a graph showing comparative results of
FT-IR/PAS measurements of Base Particles 1 retaining the
10 | original state and Base Particles 1 in'a uniformly ground
state, wherein the s¢lid line indicates the data for_the
base particles retaining the original state, and the
_broken line indicates the data for the base particles in a
uniformly ground state.
15 Figure 2 is a photograph showing one example of a
particle structure (magnification: x400) of Base Particles
1 by SEM. | |
Figure 3 is a photograph showing one example of a
particle structure (magnification: x400) of Base-Particies
20 1 by EDS analysis (Na distribution).
Figure 4 is a photograph showing one example of a
particle structure (magnification: x400) of Base Particles
1 by EDS analysis (Al distributibn).
Figure 5 is a photograph showing one example of a

25 particle structure'(magnification: x400) of Base Particles



-9- ., -1 by EDS anal ysis. (Si distributibn). . Figure 6 is a

phot ogr aph showi ng one exanple of a particle structure

(hagni fication: x400) of Base Particles 1 by EDS analysis (S

di stribution). 5 Figure 7 is a photograph showi ng one exanpl e of -
a particle structure (magnification: x400) of the uni-core .
detergent particle in the detergent partPctes of Exanple 1 by SEM
phot ogr aph. Figure 8 is a photograph showi ng one exanple of a
10 particle structure_(magnification: x400) of Base Particles 1 by

SEM phot ogr &pRY EDS analysisri(§dr distrd bytdeatlogr aph showi ng one exanpl e of
5 by SEM phot ogr KgRurer§ 15 & ERGsogERRR: GholLag i, GREIR e A f one
atTeles oo fiifel il TR SRS Bp o Bl
Base Pgrtic eé %'%B2§8?1§E§Fpﬁgfﬁgﬁgﬁh.%&H‘ gFi‘gure 12 is a

mt 09§aph show kg gane ?Xa@olae #otdgraph SM&H 'o%esggé&pireeof a
gnification: x4 of the uni-cofe efergent particle in the
detergent paatitiae afrBEamRiee (dagnificationEM«ADY 0 YRRhe u%'i—core
detergent particle in the detergent particles of Example 1
by SEM photograph.
Figure 8 is a photograph'shbwing one example of a
1Q particle structure (magnifigatioh: x400) of Base Particles
1 by SEM photograph. |
Figure 9 is a photograph showing one examplé of a
particle structure (magnification: x400).of Base Particles
2 by SEM photograph.
15_. Figure 10 is a photograph showing one example of a
particle structure (magnification: x400) of Base Particles
3 by SEM photograph. |
Figure 11 is a photograph showing one example of a
particle structure (magnification: x400) of Base Particies
20 -4 by SEM photograph.
Figure 12 is a photograph showing one example of a
particle structure (magnifigation: x400) of the uni-core
detergent particle in the detergent particles of Example 2
by SEM photograph.
25



- 10~ BEST MODE FOR GARRYI NG OUT THE | NVENTI ON S The

detergent particle as referred to in the present - invention is a
particle conprising a surfactant, a bui |l der, and the like, and the
detergent particles mean a 5 collective thereof. In addition, the

. det er gent - conposition neans a conposition conprising the detergent
particles, and further conprising separdtly added det er gent
conponents ot her than the detergent particles (for instance,
fluorescent_dyes, enzynes, perfunes 10 defoam ng agents, bl eaching
agents, bl ODE RYING OUT,THE N 1.  Mechani sm

f Hi gh- Speed Di | ybilit .1.1 Hi gh-Speed Dissolubjlity by
%ele;gingpgﬁbblééﬁ%SHE%e}géntCBﬁggﬁF%ﬁn3%9ES?gﬁE?ddEPeFﬁeﬁPﬁpHF?E@P§ I

i . L .Lelati nger riod.of tinme_for co ete dissolution
ngghggsi? %ﬂgﬁgtﬁégsg%L¥Féér gﬁggiSggPﬁlﬁﬁPQhatﬁgrfaCtangge?ergent

' | L.OR. f f th
ot or gent “pory rark, “eB3°eHES1LkET EndOthblRe PR hent, pariABTeRLheaRorl ol oo

of thes — colPe@eeph tRYPELEON £RTREASEiSnICHAEIEBEePRLhLC! € capable of
rel easing a bubble of one-tenth or nore of-fhe partic size of the

det er gent pﬁémbﬁéﬁtiﬁnamééﬁﬁeéScbﬂpMQiﬁﬂohhéomprisinQeﬁﬁé@&@%e?&%ﬁkc!e s
di ssolved in water (hereinafter 25 referred to as "bubbl e-rel easi ng
detergent ppattitkeg, and further comprising separately added

detergent components other than the detergent particles

(for instance, fluorescent'dyes, enzymes, perfumes,

_ 10 defoaming agents, bleaching agents, bleaching activators,

and the like).

1. Mechanism of High-Speed Dissolubility
1.1 High-Speed Dissolubility by Releasing Bubble
15 Conventional compact detergent particle.requireé a
relatively longer period of time for complete dissolution
beéause it shows dissolution behavior in which the
- detergent particle gradually dissolves from a portion near
the surface of the detergent particle. |
20 On the other hand, the. detergent particles of the
ﬁresent_invention comprise a detergent particle capable of
releasing a bubble of one~-tenth or more of.the particle
size of the.detergent particle in a process in which the
detergent particle is dissolved in water (hereinafter

25 . referred to as "bubble-releasing detergent particle"), and



in a.process in which the bubbl e-rel easing detergent particle is

di ssolved in water, the bubble-rel easing detergent particle firstly
rel eases a bubbl e having a ' given size fromthe inner portion of the
particle by ‘5 allowing a snmall anount of water to enter into the inner
portion thereof, ‘and subsequently the particle itself under goes
breakdown (sel f-breakdown of the particl¥) Dy allowing of a |large
anount of water to enter into the i nner portion of the particle, so
that not only the 10 di ssol ution takes place fron1a ortion near the
surface  in pupregcesst e which %P%%F@&Im’i‘ agethner

portion of the particle take_place di ssql uti.on behavi or
descri bed ap8¥&icds & dissolysgy |W@tl?§'att§'ﬁeg| % Fgfﬁﬁi@%r opti cal

oo e ons” SR Ml SR o DS 15 7
nore, sti . I

of the part P§F§%( ré'%??%%rt%%el tl]ll rrcei g’:rrte $tas h%bg%éﬁﬁavi r}}gI ;_I Si \S/Iefle
size") gl s r %llﬁ%mqlgd%osg}al'ln SduBRE oG, &etzjﬂ'%ob@?ﬁle‘i' &l @ASHY J.Qﬁ{é‘rr gent

partlcle S ved 1n water. the other hand, in the

convent | Onagoze o TUTRAC He&re%'fqe@n@%ﬁfﬁs@q%eﬁﬂl%i te tdﬁ'tlcle ity es forned

are of the | ess than one-tenth t size of the detergent

particle, sqnidedgddic mudiddd (Felf- br’@%@dd‘ovﬁﬂeﬁ:‘ e Walarigile) by
sel f - breakdown. Therefore,

allowing of a large amount of water to enter into the

inner portion of the particle, so that not only the

10 dissolution takes place from a portibn near the surface
but also the dissolution and breakdown from the inner
portion of the particle take place.

The dissolution behavior described above can be

confirmed by a digital microscope of optical microscope as

15 a phenomenon in which a bubble of one-tenth the size or
more, preferably one-fifth or more, more preferably
one-fourth or more, still more preferably one-third or
more, of the particle size of the particle (hereinafter
referred to as "bubble hav1ng a given 51ze“) is released

20 in a case where the bubble-releasing detergent particle is
dissolved in water. On the other hand, in the
conventional compact detergent particle, most of the
bubbles formed are of the size of less than one-tenth the
size of the detergent particle, so that the particle

25 itself does not undergo self-breakdown. Therefore,



- 12.- sufficient high-speed dissolubility cannot be obtained as

in the case of the detergent particles of the present I nvention
kncidentally, it is preferable that in a case - where the detergent
particle is dissolved in water with . a 5 stand-still state, the bubble
having a given size is generated_within 120 seconds, nore preferably
W thin 60 seconds, still nore br%?e?ably w thin 45 seconds.

The bubbl e-rel easi ng detergent particle having hi gh- speed

di | ubi I'i rel ' bubbl e d ibed 10 b | Sy limted

o speci {1 ERAARRLSRE Tl dfeshal fescTUsL f%%%%ﬂ%?ﬂé’ﬁm%%f?%«i,a;? | ong
spec ._ _ T

wni ch oan T he Mhl Fhne dgrenti, BARGAN SE R BRANY D T

Ty be a unisdi diet ergetiadiptdin o 4160 g% AXLA Sothd ) 1% caeEt i on

4., or it may be a détergent parti‘cl e ot he e uni-core _
det ergent Ra{dre|ithe Idididith $FtRATN £ dfssolved £K“ﬁ%£&¥ﬂ¢£§§téc|e In

whi ch the uni-core base particle is aggl onerated (hereil er
refermed t Grmd-BY411T Giffte, the BlEiKIHHvIY td GBreSsTaSCid bed in

Sections 6. and 7.). 20 In addition, it is preferable that the
bubbl e-r el gpmierated withdiet er2ferdequaids C oo Nte fartatsl YO tyinei ght or
nore, nore preferably 80% by wei ght or nore, of the detergent
particles. 60 seconds, shdlimgrefprateraliily ovithireadursabedgol | ows. 25
A doubl e-si ded adhesive tape is attached to a bottom
The bubble-releasing detergent particle having
high-speed dissolubility by releasing a bubble described
10 above is not limited to specified ones as to the particle
shapes and structures, as iong as it has pores (which may
be a single pore or a plurality of pores)_which can
release a bubble having a given size. For instance, it
may be a uni-core detergent particle which is explainéd in
15 Section 4., or it may be a detefgent particle other than
the uni-core detergent particle, including, for example, a
detergent particle in which the uni—cofe base particle is
égglomerated (hereinafter referred to as "multi-core
detergent particle" as described in Sections 6. and 7.);
20 In addition, it is preferable that the bubble-releasing
detergent particle-constitutes 60% by wéight or more, more
preferably 80% by weight or more, of the detergent
particles. |

The size of the bubble is measured as follows.

25 'A double-sided adhesive tape is attached to a bottom



- 13 = center of a glass petri dish (inner dianeter: 50 mm).

Detergent particles are adhered to the doubl e-sided adhesi ve tape.
Frrst, an equival ent dianeter (a pm for each of the detergent
particles is calculated from an 5 i mge obtained by a digital

m croscope. Exanples of the digi tal m croscope include "VH 6300"
manuf act ured by KEYENCE CORPORATHGN- . Subsequently, 5 mi
of ion-exchanged water at 20[err]C was poured into the glass petri
di sh, and the dissolution 10 behavi or for the individual particles of

t he subj ectcenter ofeasglagenpetsiogighy binnepcdianetstpbbe my)eel eased
from n of thedgarticle, t he _equi val ent di aneter

([err] pm BéggﬁégﬁgLngéiéfﬁﬁﬁgﬁ?eﬁ _?Fﬁ?aﬁjéﬁﬁ@e?ﬁ??éﬁ‘Si?Td instant at

' . f t . ncident a In a case

whero o i (FERREIVEEERe | CRALDE, PRR "aglw?‘ézz‘aa%ddﬁﬂﬁ#ﬁéFlnHéP B8 on o
i . N . £0_2. al ue_o e

baui val ent SPohLFEl tn8Betdraent paFEEISE LLCCAERIGINT, KRONTAR' L To o

t he bQ?b|e_image_ogféfﬁé&rbﬁgatéfgpﬁéiiﬁi@r?%égp%£g;%%é@%%L%ngagﬁeOf the

20 particles is calculated. a bl €-Tel easi ng
det er gent pﬁiéiﬁéﬁ,microsco$é iﬁcDﬁ&ée“@@l§3®@atméﬂﬁf&@f@fe@a¥§n9 a size of

one-tenth to four-fitth, preferably one-fifth to four-fifth, the
particl e siREYBNEE pC@RPORATIONhe i nner portion of the 25 particle.

Subsequently, 5 ml of ion-exchanged water at 20°C was
poured into the glass petri dish, .and the dissolution

10 behavior for the individual particles of the subject
measurement is observed. When the bubble is released from
the inner poftion of the particle, the equiﬁalent diameter
(B pm) of the bubble is measured from an image of an
instant at which the bubble leaves from the particle.

15 Incidentally, in a case where a plurality of bubbles are
released from the inner portion of the particle,_"B pm" is
referred to a maximum value of the equivalent diameter |
measured for each of the bUbblesf The ratio of the bubble’
diameter to the particle size (B/a) for each of the .

20 'partidles is calculated.

In a preferable bubble-releasing detergent particle,
it is preferable that the pores having a size of one-tenth
to four-fifth, preferably one-fifth to fdur—fifth, the
'particle size are present in the inner portion of the

25 particle.



- 14 The size of the pores can be neasured as fol | ows.

The selected particle is split at a cross secti.on so -as to include
the maxi num particle size wi thout crashing the particle with a
surgical knife, or the |ike. -The 5 split cross section is observed by
a scanning el ectron m croscope (SEM. In a case where the equival ent
di anet er (particle size) [y [err4¥ —of a split cross section of the
split particle and the presence of the -pores in the inner portion of
the particle are confirmed, an equivalent _ 10 di aneter of _the pores

(pore size) [[erTRe[&LEPnPTi EhReBREREICAN be mepRErgdnpedl FPL1PHSa case

[err] pmis defifes soiprted Bartiple T8  spLE af,8 ahURg ERGH-oPnaPearter.

th ti f . h ' to th ticl ' Ly) .i

D St Soche yto nolUBaPERE EhEnla BRECPRIY' BhEeShigpbLE pkoLhits

detergent  pne poPBILLS! 640ASaUBLG0LE1 PLAREL! Vor! EAD 1GoYI CREI Nt Of
ramatical | y T ntreasrng € dIrsso ron speed: In“addition, in

a CaseSMherQBibt_Q?ngeéégtfaﬁigg obs rveaeﬁgrgegEaﬂgghgg geh%rggpgtituted

by the base particle as escribed In Section Wit _
. preferabl e gf8kokB8pe (SEM)Pasgnpar&hsbevwhaseathbr dghiva18hthaybii@tBeres in

t he i nner portion of the base particle, the pores having a size of
one-tenth tppapticiéef Ehzepr ehepmbl gfoaesplithckoskogection of theth, the
particle size of the particle. The size of the 25 pores can be neasured

in the sanespiﬂﬁepanticmetadésthébpdesence of the pores in the inner
portion of the particle are confirmed, an equivalent

10 diameter of the pores (pore size) [6 pm] is measured.
‘Incidentally, in a case where a plurality of pores are
confirmed, the equivalent diameter & um is defined as the
largest pore size among them. Thereafter, the ratio of
the pore size to the'partidle'size (8/7) is calculated.

15 It is preferable that the bubble¥releasing detergent
particle has uni-core property, from the viewpoint of
dramatically increasing.the dissolution speed.

In addition, in a case where the bubble-releasing
detergent particle is constituted by the base particle és

20 ° described in Section 2. below, it is preferable that the
base particle has a structure of having pores in the inner
portion of the base particle, the pores having a size of
one~tenth to four-fifth, preferably one-fifth to four- -
fifth, the particle size of the particle. The size of the

25 pores can be measured in the same manner as that described



- 15 - above. 1.2 Hi gh-Speed Dissolubility by Localized

Structure of ' Base Particle 5 I n the detergent
particle contained in the detergent particles of the present

i nvention, apart from having the- di ssol uti on nechani sm by rel easi ng
a bubbl e nmenti oned above, or in conbirnation with the dissolution
mechani sm hi gh- speed di ssol ubiti¥y fromthe particle surface can be
10 observed. The features thereof reside in that the det er gent
particle conprises a base particle conprising-a - water-insol uble

I norgani c cgﬁﬁgﬁnd, a wat er-sol ubl e pol ynmer and a water-sol uble
salt, and a surfactant supported by the base particle, wherein the

base particle 15 has such a | ocalized structure (hereinafter sinply

referred 1oan *MIGRER e US04 6, BB RYLH by o 1oL 2

| arger portion o ter-so | ubl e
salt is present pgak Pag+gwikace of the base particle rather than in
the inner portion thereof. The 20 -~ base particle in which a |arger
portiog of the 1n theldefergehtdbartybIkarcatalineiosal khedaltdrgeht
surface can exhi bit high-speed dissolubility because the _

wat er - sol ubparticles eENpbRehrésend inkentdbhacapare FRbR AHVEkbY tilessol ved
in . water, thereby showi ng a dissolution behavior in which the 25

br eakdown oflisbeld¢tiengmethpaismcby redmashagpar bubbte mentioned
above, or in combination with the dissqlutidn mechanism,
high-speed dissolubility from'the particle surface can be
‘10 observed. The features thereof reside in that the
detergent particle comprises é base particle comprising-a
water-insoluble inorganic compound, a water-soluble
polymer and a water-soluble salt, and a surfactant
supported by the base particle, wherein the base particle
15 has such a localized structure (hereinafter simply
referred to as "iocalized structure of the base particle")
that a larger portion of the water—solﬁble polymer and the
. water-soluble salt is present near the surface of the base
particle rather than in the inner portion.thereof. The.
20 base particle in_which a larger portion of the
wafer-soluble substances is localized near the surface can
exhibit high-speed dissolubility because the water-soluble
components near the surface are more guickly dissélved in
- water, thereby showing a dissolution behavior in which the

25 breakdown of the detergent particle from the particle



- 16 .- surface is accel erated. Incidenfally, t he nost preferable

enbodi nent for exhibiting high-speed dissolubility is a det er gent
particle having the |ocalized structure descri bed above and further
bei ng the bubble-releasing 5 detergent particle. 1In this case, the
detergent particle I ncludes not only the uni-core detergent particle
but al so the nulti-core detergent Iarticle. Incidentally, the
definition of the uni-core detergent particle will be given in
Section 4. described below. Also, the 10 confirmation of the |ocalized
structure oburifeceads accelerpiedi.c| dngidengaldyyeithien mosh PSRIeTaRdEer i bed
bel ow. 2. Composition of Base Particle The base

particle coesbodimeny ez exhdbddingpbighcepeets dissodpbdildidy 1% @he

detergent particles of the present, i nvent.i onprises as na
corrponenltsbléﬁc)tea'lgﬁgttep-aruc&e %W&Bﬁuﬁﬁh& ilf?&aé&ﬁe?]c%%?ﬁ#&e (B)S a '
wat er - sol uble po r, a 450! al_t . ref. I ng t
palr]t icle d:s%r\;qﬁgéh a@&ﬁebgr\?g%glr&?eérugggr é:%%ulrﬂ’yg&l}ﬁt%elaeﬁgladmg >
col | ecti ve ther .S I rhed t3.asys ar t I : th
wat er - 'nsol Sﬁ%gggﬁgfggﬁ%qg%%ouﬁg C?Pl%i)%%éé’ @h@@%%gg reletn,t tpr?gs%chlg/i ngea
prinmary a"e&%%‘ifu%%rst 'n%'te,om]iﬁ afg{e uni-corld @@terhdrt FaRNAE il e.

Exanpl es thereof i nc crystalline or anorphous alum nosilicates,
silicon 25¢he h@tid@orey Heticddent ipaditd cAQIPOURE.dertall 1§QNRMENds such

definition of the uni-core detergent particle will be

given in Section 4. described below. Also, the
10 confirmation of the localized structure of the base

particle will be given in Section 3. described below.

2. Composition of Base Particle
The base particle constituting the detergent particle
15 contained in the detergent particles of the present
invention comprises as main components (A) a water-
insoluble inorganic compound, (B).a watér-soluble polymer,
and (C) a water-soluble salt, referring to a particle
which can be used to support a surfactant, and a
20 collective thereof is referred to as "base ﬁarticles."
As the water-insoluble inorganic compound of (A)
Component, those having a primary average particle size of
from 0.1 to 20 um are preferable. Examples thereof
include crystalline or amorphous aluminosilicates, silicon

25 - dioxide, hydrated silicate compounds, Clay'compounds such



- 17..- as perlite and bentonite, and the |ike, anong which

crystal l'ine or anorphous alum nosilicates, silicon dioxide and
kydrated silicate conpounds are favorably used. In particul ar, the
crystalline alumnosilicates are 5 pr ef er abl e. As the

wat er - sol ubl e pol yner of (B) Conponent17there can be cited carboxylic
aci d- based pol yners, carboxynet hyl cel lul ose, water-sol uble starches

and sugars, anong which t he carboxyllc aci d- based polyners are

pref erabl Cae Be1 o anh'ERCARPLE! LA el IELUIaRAREONKEER 2c d- based

polyners sIEhPS av ng a no ecu ar e about

sever al §y§§egﬁiﬂea89uam$99h899 amﬁmiﬁ§gsi§asﬁgs 51118¥n' 8Fck@4EOW NI

formula (I

COOM  COOMhng hydr&’esaegman%eaeoﬂbsﬁhashaiténga&okabﬁycaééan agghms,
acrylic: acid, nethacrylic acid, itaconic acid, nethall yIsquonlc 20

acid, or tpgrtikelrawhi ehel 6rgstBNIBE S00AL HEBLL ZabtesWakl mal ei ¢
aci-d (anhydride) or a nmaleate; mand n take such val ues that a

nol ecyl ar peepbiablet he copol yner is several hundreds to 100, 000; and
Mis Na, K, NH4, am ne, or H, and/ or a honopol yner having a nol ecul ar
wei ght of aboutAs2fhe weaterabolbblieapdiymnerabbuf{Bl00p8pPOnenpr esbered by the
can be cited carboxylic acid-based polymers, carboxymethyl
cellulose, water-soluble starches and sugars, among which
the carboxylic acid-based polymers are preferable.
10 It is preferable to include carboxylic acid-based
polymers such as a copolymer having a molecular weight of

about several thousands to about 160,000 and represented

by the following formula (I):

¢ Z 35— — CH —— CH >—
m

15 | I n (1)
COOM COOM
wherein Z is an olefin having 1 to 8 carbon atoms, acrylic
acid, methacrylic acid, itaconic acid, methallylsulfonid
20 acid, or the like, which is a monomer copolymerizable with

maleic acid (anhydride) or a maleate; m and n take such
values that a molecular weight of the copolymer is several
hundreds to 100,000; apd M is Na, K, NH4, amine, or H;
and/or a homopolymer having a molecular weight of about

25 several thousands to about 100,000 represented by the



- 18. - formula (11):

wherein p is a honopol yneri zabl e nononer, exenplified by 5 acrylic
acid, methacrylic acid, maleic acid, or the |iKke; g takes a val ue
such that the nol ecul ar weight of the resul ting honmopol yner is from
several hundreds to 100, 000, t he honopol yner being in the formof an
Na salt, a K salt, or an NH4 sal 18 -10 I ncidentally, the
copolymer is generally prepared by random pol yneri zati on.

Anmong t hese_carboxylic aci d-based polyners, the salts of acrylic

aci d- mal ei EFYR bt Yivers and ‘the salts of pol yacrylic acids (Na
K, NFH4, and the like) are 15 particularly excellent. The | ecul ar

wei ght is preferably from 15008 to 80,000, and the polymers having a
nol ecul ar wei ght of 2,000 or nore ‘andgp nunber of carboxyl groups of
10 or nore are nore preferable. Besi des the above carboxylic

aci d-based ol yiBl S, 120G hoxﬁ%%n%‘j[ﬁ?i@% ISk} Afeq by

pol ygl yci dates or the ose derivdtives suc

car boxynet lydryiic act®! ImbOSEr WA POM I QG dassd B WEES; such as
pol yaspart at es. The "anobunt of each of the copol ymer of the

formula 2% takds @nfdNie tHechoEmpelsHEmeddiard Gfdiytt (A4 JtHe

resulting homopolymer is from several hundreds to 100,000,
the homopolymer being in the form of an Na salt, a K salt,
"or an NH, salt. | |

10 Incidentally, fhe copolymer is generally prepared by
random polymerization.

Amoﬂg these carboxylic acid-based polymers, the salts
of acrylic~acid—ma1eic acid copolymers and the salts of
polyacrylic acids (Na, K, NH,, and the like) are

15 particularly excellent. The molecular weight is
preferably from 1,000 to 80,000, and the polymers having a
molecular weight of 2,000 or more and a number of carboxyl
gréups of 10 of more are more preferable.

Besides the above carboxylic acid-based polymers,

20 there can be used polymers such as polyglycidates or the
like; cellulose derivatives such as carboxymethyl
cellulose; amihocarboxylic acid-based polymers such as
polyaspartates.

The amount of each of the copolymer of the formula

25 (I) and/or the homopolymer of the formula (II) is



19 - ., preferably from1l to 20% by weight, nore preferably from 2

to 10% by weight in the detergent conposition. As the

wat er-sol ubl e salt of (C)- Conponent, there can be incl uded

wat er - sol ubl e inorganic salts typically 5 exenplified by al kali meta
salts, ammonium salts or am ne salts of radicals such as carbonates,
hydr ogencar bonat es, sul fates, swfl9es, hydrogensul fates, phosphates,
hal i des, _or the like; and water-soluble organic acid salts having

| ow- ol ecul ar wei ghts such as citrates, funarates, and the 10 like.
Anong t hem pesfierailys from flates 203n by Werighds Mlaxre prefegpbrlar fimam 2rhe

I norgani c salts are preferabl e because the pores in the detergent

particle ar&of dlEnhdy Wedighh p the d 1% -hydr ati on heat and

B
di ssol uti.on heat _b t he reaction wi.th water after preparation of the
base 15 parti @I%?,het I‘V@rt@&fsé’gﬁ‘é a8 o[%\g c::l)el RO Wﬁ:h@,re[ fran
particle. . I sqdi-um.car.bonat e .i s preferabl. an al kal i zi ng
agent show H& é?&%dﬂ@%ﬁrb&% rlglreegj"lné)nr ga JtcneS% v]\'/gzs itﬁé) :.%afis.ty liquid. The
al kal i zi ng . ’ [ r . .

cryst a_%’l [ nea%%ﬁ#?'&%%a %%&gﬁéﬁpwgg}?’ %q;se’s-iﬁ?&ggtléﬁ{ \%/aa?'gy %%ﬁ{?as
been wi dely u5qd % Fddicals RUMPIHS M RARAed," HRRgRRarHodtdl]
materials. Ina case where the alumnosilicate i's used as a water-

i nsol ubl e | EENYIE ,CHMFINLO HFFRRIBNFtS € phtftPhatds, hdliGes,

anor phous silicate (mater glass) is included in the -

or the like; and water-soluble organiq acid salts having'
low-molecular weights such as citrates, fumarates, and the

10 like. Among them, carbonates, sulfates, and sulfites are
preferable. The inorganic salts are preferable because
the pbres in the detergent particle are further thefmally
expanded by caﬁsing hydration heat and dissolution_heat by
the reaction with water after preparation of the base

15 pafticles, théreby.acceierating the self-breakdown of'the
particle. -

Here, sodium carbonate is preferable as an alkalizing
agent showing a suitable pH buffer region in the washing
liquid. The alkalizing agents other than sodium carbonéte

20 are amorphous or crystalline silicates. The amorphous
silicate (water'glass) has been widely used as an
alkalizing agent in detergent starting materials. 1In a
case where the aluminosilicate is used as.a water-
insoluble inorganic compound of the base particle, when

25 the amorphous silicate (water glaSs) is included in the



- 20« . conposition, hardly soluble, insoluble mass is likely to

be fornmed, so that nuch care nust be attended for the ki nds and the
anounts of the base materials. : The salts having high degree of
di ssoci ati on, such as 5 sodi um sul fate, potassium sul fate, and sodi um
sulfite, ' have increased ionic strength of the washing |iquid,

t hereby favorably acting to sebum stains2@ashi ng, and the like. In
addition, the sulfite is inportant in having the effects of reducing
hypochlorite ions contained in tap 10  water, thereby having an effect of
preventing SM@RSiddon, hargdyr fPAude ofingtd bk mMpst IS hidRdmt £Such as

enzynes and perfunes by the _hypochlorite ions. so,. the use of

sodi um tri p&ey RS t &° m%n much, C&ﬁq S}é’rs.%g\ﬂ ﬁa:t_enﬂed é%?c?eﬁ:l%t met al

i on capturi bi it nd al kal.i zi 15 abi l.ity, .does not hinder the
effects of ?‘Sré’%ﬁr S&Qﬁt’c%e amounty, of ' the qar?eagﬁ%%ﬁlsa's t he wat er-sol ubl e

organi c S S j J e ' | 1sddASH 4 e erjal s
having a large pﬁJeta?Z ga%ﬁ'gﬂlég% é\?&ﬁgﬁyq ?#geggﬁ%ﬁlg %et_l%g)f(ch%&}mhe ds _
capaci gy ar %_oafi%iners%@f%eg,t ettt i e, 2Gnd doM it Aifte metal i on
capturing ability. Besides the ~ Citrates, there can be also cited
met hyl i m noglsfeetifci®ased ionidNd@UngtiCidRle washing liquid, '

et hyl enedi am nedi succi nates, taurine - di acet at es,
hydroxyet hy bh@rebdi Ferictitfly [tinAltw)isedbum staind aeadhdling, and the
hydr oxyi m nodi succi nates, nethyl glycine 25 di acetate, glutamc aci.d

di acet ate, Aadgker.gi M cidatiatiaire, the sulfite is important in having the

effects of reducing hypochlorite ions contained in tap

10 water, thereby having an effect of preventing oxidation
degradation of the detergent components such as enzymes
and pérfumes by the hypochlorite ions. Also, the use of
sodium tripolyphosphate, which is a-builder having
excellent metal ion capturing ability and alkalizing

15 ability, does not hinder the effects of the present
invention. In addition, as the water-soluble organic
salts having a low moleculaf weight, those base materials
having a large pKCa? and/or having a large cafionic
exchange capacity are preferable with expectatibn of

20 imparting the metal ion capturing ability. Besides the
citrates, there can be also cited methyliminodiacetates,
iminodisuccinates, ethylenediaminedisuccinates, taurine
diacetates, hydroxyethyliminodiacetates, B-alanine

- diacetate, hydroxyiminodisuccinates, methylglycine

25 diacetate, glutamic acid diacetate, aspargine diacetate,



- 21 .- serine diacetate, and the like. Here, fromthe viewpoint

of detergency tauri ne diracet at es, hydr oxyet hyl i m nodi acet at es,
[err]-al ani ne di acet at e, hydr oxyi m nodi succi nates, nethyl gl yci ne
diacetate, 5 glutam c acid di acetate, aspargi ne diacetate, serine

di acetate are preferable. - I n addi ti on, when ani ons ot her than
car bonat es, such as sulfates and-s#}ft+tes, and cations other than
sodi um ions, such as potassiumions and ammoni umions, are mxed 10
in the base partlcle there is an effect in the antj- caki n
property. AssFing Riagetatec@nd dheyd ey, Here, fxgR hhe yigRPMidi ng an
ani oni ¢ surfactant such as al kyl benzenesul fonate in an amunt of
5 to 25% by Qfeidfitergency, taurlnﬁu?*ﬁﬁ%%%ﬁqun of the base particle is as

follows. 1 The te.r-lns | ubl.e i nor n|c GQIQ nponent (A) is
PRoRy A R AR e o & e 3 o e

preferably pre era rom 30 to 75%

by wei ght, %ﬁﬁj ﬁ?ﬁgﬁﬁigéé¥ﬂ ()ﬁg¥ﬁ§¥©1ycln?%§¥ﬁé%ﬁ te N

wat er - sol ubl'e’ nmponent. (‘B) %ron12 to 30%
by wei ght i Yaifd AR ate 2hispadkt r?&étabaﬁ@t, erﬁ%{ preferably
from 5@;0 2@%39{1% %1& * a?the' wastpea} -g'csiol ublle salts ofs Corrpeonent (O is

preferably dlacetgﬂéngggtéké@g@gnagmlght more preferably from10 to 70%
by wel ght, still nore preferably from 10 to 67% by wei ght,

particul arly prefmf aldai €16H) hdro £%ry owtightthamdaritnated) ehwstabl y
from20 to 55% by weight. Wthin the above
as sulfates and sulfites, and cations other than sodium
ions, such as potaésium ions and ammqnium ions, are mixed
10  in the base particle, there is an effect in the anti-
caking property. Also, similar effects can be also
exhibited when adding an anionic surfactant such as an
alkylbenzenesulfonéte in an amount of 5 to 25% by weight.
The composition of thé base particle'is aé follows.
15 The water-insoluble inorganic compound of Component (A) is
preferably from 20 to 90% by weight, more preferably from
30 to 75% by weight, most preferably from 40 to 70% by
weight. The water-soluble polymer of Component (B) is
preferably from 2 to 30% by weight, more preferably frpﬁ 3
20 to 20% by weight, most preferably from 5 to 20% by weight.
The water-soluble salts.of Component (C) is preferably
from 5 to 78% by Weight, more preferably from 10 to 70% by
weight, still ﬁore pfeferably from 10 to 67% by weight,
particularly preferably from 20 to 60% by weight, most

25 preferably from 20 to 55% by weight. Within the above



- 22 .- ranges, the base particle is favorable in the aspects of
haV|ng a structure in which near the surface of the base particle is’
ceated with a water-sol ubl e conmponent, so that the coating layer is
sufficiently fornmed on the particle 5 surface, thereby making its
particle strength sufficient. - Also, it is preferable fromthe
vi ewpoi nt of the di ssolubility of 2Re-resulting detergent

conposi tion. In addition, besides these three conponents (A) to
(©, there may be included in the base particle, 10 surfactants_and

ot her auxil |rargga§)n’mhﬂarha§%maréﬁilqﬂ-%§®| faVOfab]l% Jdbt%@fﬁp%'cﬁﬁ)ﬁﬁ tions,
such as fluorescent dyes, gnents and dyes In order to

obt ?u N the @SN SAHTUGIZS rléhgm%thdlear the (HIEaRs 9% yEhey RaRRigh t he
ggrtﬁgt ggtselq%guﬁbstegqsl eaécl.g/ r}}o%lég rﬁl%ggl}mgée an essent | aI q?rHj),:‘qtnent
prepared |n ( of, Sect C l%ﬂ(%%éfb do

i mpr ove t he oaw r?ga%ﬁﬁ i T 1%1%%9157 j{) 3&%1 t a(?r;ﬂft%l '
surfac 1o Uty MALRIGHL Y J@a@@ycf;ag @bcn Wyeeidgss. mre
prefer Iy fsrom % b;’wel tht nost re era%rr rom2 to 8% by
wei ght. I ncijetyf aldy,jd rfref% ablé“%}ﬁ St ev:&m&ﬂ?lg N EH'@ basis of the

sol i d conponents e slurry. Hi gher the supporting

ability of PRIty @€ theSresul®iny |dd@dngdre dbrgosiersh.

di ssolubility is exhibited even
_ In addition, besides these three components (A) to
(C), there may be included in the base particle,

10 surfactants and other auxiliary components suitably used
in detergent dompositions, such as fluorescent dyes,
pigments and dyes.

In order to obtain the desired particle strength and
bulk density, although the surfactant is substantially hot

15 required as an eésential component of the base particle,
the surfactant may be added in a slurry prepafed ih Step
(a) of Section 5. described below in order_to improve the
drying efficiency in Sfep (b). The amount of the ' |
surfactant in the slurry is preferably 10% by weight or.

20  less, more preferably from 1 to 10% by weight, most

| preferably from 2 to 8% by weight. Incidentally, the
amounts are obtained on the basis of the solid components
of the.slurry.

Higher the supporting ability of the base particle,

- 25 more likely the high-speed dissolubility is exhibited even



23 -, when | arge anounts of the surfactant are added.

Exanpl es of the factors for inproving the supporting ability of the
kase particle include use of base materials having a | arge
supporting ability (oi |l -absorbing ability) 5 as the water-insoluble

I nor gani ¢ conpounds of Conponent (A). An exanple of suitable base
material is A-type ~ zeolite mhlchz&siweferable fromthe viewoints
of the nmetal ion capturing ability and econonic advantages

Here, the A-type_zeolite has an _oil-absorbing ability nmeasured by a

net hod acchH?ﬂgl?BgﬁlEﬂRPBEBl°5fth?oﬁ?ﬁﬁaFEant are Sédﬁéﬁloo g (Exanpl es
t hereof include frade C? LDER, " nmanuf ctured by Tosoh
Cor poration.). ampl%ﬁs?ﬁegh?hgaﬁBBFﬁ PRetBPEQRIRG & Peﬁupppfﬁéngfor

| e, 1 ] . d."ZSEQ64" f d
Gosti of d sa'e/lh%{'f‘°§b§§?bﬁﬁ§ea8?r*f-9fé4 8ET8de5t5R; Probase '%%‘c%?al w
X {ype (| Orngyap. & 1hEade BB ciNgSaRLl i By Pouy sapapriBnY' aBh e E
Degussa- AG Ol bsor a t 0 108 Aer ? Adltlon
o | - Sﬁﬁgfbfﬁé'ﬁ%aﬁgt St fnS°i‘E9w“9“5né**“%P%%‘“%%%?ﬂ??ﬁéa%%“?f’?b—ﬁ?an be

used as %Wﬁtﬁﬁ &RaApYB! 8f1 BRI 8aBLE sagaouaéérlélamalQSt&Bsreof
i ncl ude anor phous al um nosilicates disclosed in Japanese Pat ent .

Lai d- Qpen Neeob2tdMWHidh p8UpPrdfelavke Froitthe viewpblifis biEN€ha9 to page
5, upper left colum, line 17 25 (particularly, it is preferable that
the initialmetal ion capturing ability and economic advantages.
Here, the A—type zeolite has an oil-absorbing ability
10 ° measured by a method according to JIS K 5101 of from 40 to
S50 mL/100 g (Examples ‘thereof include trade name:
"TOYOBUILDER," manufactured by Tosoh Corporatlon,).
Besides the above, there can be cited P-type (for example,
trade names: "Doucil A24" and "ZSEO64" manufactured by
15  Crosfield B.V.; oil-absorbing ability: 60 to 150 mL/100
g), and X-type (for example, trade name: "Wessalith XD"
manufactured by Degussé—AG; oil-absorbing ability: 80 to
100 mL/100 g). In addition, émorphous silica and
-amofphous aluminosilicates having high oil-absorbing
20 ability but low metal ion capturing ability can be used as
water-insoluble inorganic compounds. Examples thereof
include ambrphous aluminosilicates disclosed in Japanese
Patent Laid-Open No. 62-191417, page 2, lower right

column, line 19 to page 5, upper left column, line 17

25 (particularly, it is preferable that the initial



- 24 .- 'tenperéture Is in the range from15[err] to 60[err]C

anor phous al um nosilicates disclosed in Japanese Patent Lai d-Open
No.. 62-191419, page 2, lower right colum, line 20 to page 5, |ower
|l eft colum, line 11 (particularly those having 5 oi | - absor bi ng
ability of 170 nl/ 100 g are preferable); and anor phous
alum nosi li cates disclosed i n Japanese- F&4 ent Lai d- Open No.

9- 132794, colum 17, line 46 to colum 18, | ine 38, Japanese Patent
" Lai d- Open No. 7-10526, colum 3, line 3 to colum 5, line 9,

Japanese PaF@ﬂ‘PeEéltéFrGoé-ﬁ N@ thegy rangs zfmﬂs "cHUBP L) /| iameTEhQuUS col um

5 line 2, nes tent Lald- No._ 8-119622, col umm 2,
line 18 ari“‘“r‘-6‘°c?d1 ir?é’ PESG N st?g Afent J-aid-Open Hgs’

nmL/ 100 l.€, e used .a or bi n
carri erg) " T@SI (Ijaﬁ\lggl?}rgﬁgﬁ urédq'l?wefoku?}rﬁac mn, e ég)bst r?%

| -ab b 7 X t he same
gls ago\s/gr g??-ﬁwelrt M'eaft')%(l):%bl ng abl nlet yl%' 36;(?%%1%:%_ %@é‘g}-ﬁ%ﬂﬁ EX 25"

manuf-gct ur gd 1h | r Qi 22Q to 270
(Traun sl ur SLaagRitARCUNRY o LA Ae S Dhesorabie B2

oi | - absor bi agioziphioulsy aludd@dsd licates SB@INIsHI i§) .Japhddee Pdteht In

particular, as the oil- absorbing carriers, favorable are those
havi ng propeatiide®pen No. $e93279d] icolirimigse 1IRMeLs b EoDe@th N®, 5- 5100,
col um 4, line 34 to colum 6, line 16 (especially, the oil- 25

absor bi ng cddnee$,ddapaniess: Patealtulaid-Opene N3 t76-14%526, column 3,
line 3 to column 5, line 9, Japanese Patent Laid~Open No.
10 6-227811, column 2; line 15 to column 5, line 2, and
Japanese Patent Laid-Open‘Nc. 8-119622, column 2, line 18
to column 3, line 47 (oil-absorbing ability:
285 mL/100 g). For example, there can be used as an oil-
absorbing carrier, "TOKSIL NR" (manufactured by Tokuyama
15 Soda Co., Ltd.; oil-absorbing ability: 210 to
270 mL/loq g); "FLOWRITE" (the same as above; oil-
absorbing ability: 400 to 600 mL/100 g); "TIXOLEX 25"
(manufactured by Kofran Chemical; oil-absorbing ability:
220 to 270 mL/100 g); "SILOPURE" (manufactured by Fuji -
20 Devison Co., Ltd.; oil-absorbing ability: 240 to
280 mL/100 g), and the like. In particular, as the oil-
absorbing. carriers, favorable are those haviﬁg properties
described:in Japanese Patent Laid-Open No. 5-5100, column
4, line 34 to column 6, line 16 (especially, the oil-

25 absorbing carriers described in column 4, line 43 t0.49){



-25- ., and Japanese Patent Laid-Open No. 6-179899, colum 12,

line 12 to colum 13, line 17 .and colum 17, line 34 to colum 19,
Hine 17. In the present invention, these water-insoluble 5

i nor gani ¢ conpounds nmay be used alone or in conbination of sever al

ki nds. Anong them .fromthe viewpoint of mai nt ai'ni ng hi gh

di ssolubility even when stored for a |l ong- period of time (w thout
under goi ng property changes), it - 25s —preferabl e that al um nosilicates
have an Si/Al (nolar 10 ratio) of 4.0 or less, preferably 3.3 or |ess.
3. Localize& Structure_of Base Rgrticle As i nethgd for
confirm ng ®RE YBRanese Patent: hpidgPren No. 6RL78828, (Go{pBRel2)here can

b I d, . f | nst 5 .., Lned t hod Four i f
nf rared sphbPRolRohy Corumd 15y 1459a0a Fd: GRLGUR: 18- ChEEr B3c5By (PAS)

I mpl b [ "FT-IR/'PAS"). As d | bed in "APPLI ED
ggéggRéSCCﬁﬁ?luﬁg,igghﬁiﬁglg§(1993)), the)distring{gne " state of the
substances in thfgS*é%?#Eﬁ%ﬁé? Qﬁ@éﬂti&ﬁﬂ1%Q%seZQaterSEﬁééiﬁbQ%-the sanpl es

can be confirned e neasurenent nethod for

'QEtern$ningiﬁaﬁ%ﬁﬁiécééﬁﬁounds ma®f béN8s8@S81 886t bl enUESHbIAatREnPEESENt
i nvention will Dbe exenplif1ed bel ow. Each cell is

charged wit8e¢aghl bRERAVAT t AbAgOENEND £26m théi FiewpBingt8kes to conduct
FT-1 R/ PAS neasurenent, and the .
maintaining high dissolubility even when stored for a long
period of time (without undergoing property changes), it
is preferable that aluminosilicates have an Si/Al (molar

10 ratio) of 4.0 or less, preferably 3;3 or less.

3. Localized Structure of Base Particle

As a method for confirming the localized structure of

"the base particle, thére can be'employed, for instance; a
15 combined method of Fourier transform infrared spectroscopy

(FT-IR) and photoacoustid spectroscopy (PAS) (simply

abbreviated as "FT-IR/PAS"). As described in "APPLIED

SPECTROSCOPY, " 47, 1311-1316 (1993)), the distribution

state of the substances in the direction of depth from the
20 surface of the éamples can be confirmed by FT-IR/PAS.

The measurement method for determining the strucfure
of the base particle used in the present invention will be
exemplified below. |

Each cell is charged with each base particle of two

25 different states to éonduct FT-IR/PAS measurement, and the



- 26.- structure of the base particle can be determ ned by

.conparing the neasurenent values. In other words, one ' FT- | R PAS
measurenent is taken for the base particle in a state where the
desired structure is retained, and anot her 5 FT-1 R/ PAS neasurenent is
taken for the conparative sanple in which the base particle is in a
uni form state by sufficiently grinding the base particle with an
agat e mortar. The FT-1R/ PAS i s m&fsured, for 'instance, by using

an infrared spectroneter "FTS-60A/ 896" (nanufactured by 10 Bi 0- Rad
Laboratories), and the _PAS cell include acousti c detector "Model

n
300" nanufa%%ﬁ?@ﬂu59 RfcEhe base EBFEgFé?lﬁﬁn WﬁedﬁﬁﬁgﬂFBﬁénPycondltlons

| ut d of 0.63.cm d 128
o T (68— ing e, BeRBLERPEREFRRRAT: | SOt RRE FREGPmaeEa up Lo a

15 deptiepl ahout 400 LhoMt! be %gﬁgﬂcfo?ftbgebggaepBQEiE%£O§ntﬁ s

I ncl uded t spec € base par

charact er | skbg+Beakar0" 1A c8ADARRLE yre 15 raPHlHENSULAS! Bnothlkl t©

and sodi um polyacrylate can rea
(COers] [ergd. ﬂﬁg?ﬂérﬂéssﬁkéﬁéﬁlﬂ' 08 tdRen fMtb{:ﬁé' eahs)a%&‘@vémsﬁﬁ\f)ie

(SJerre][err] degenerate stretching - bration 1009 cnferr]
(Si-OSi anih-GMI8Rt thé bhket pArt¥cle is iMi arahwa)m 868dta58p cnferr]
(CJerr]- anti-symetric stretching vi bration), respectively, and
t he areal ighepsitignoiyegelinding thpebksespargioledwitheanchgatege areal
Intensity of each of 25 the characteristic peaks of the water-soluble

salts such mortar. The FT-IR/PAS is measured, for instance, by using
an infrared spectrometer "FTS-60A/896" (manufactured by
10 Bio-Rad Laboratories), and the PAS cell includes an
acoustic detector "Model 300" manufactured by MTEC
Corporation. The measurement conditions are resolution of
- 8 em™?, scanning speed of 0.63 cm/s, and 128 scans. In the
above measurement conditions, the‘information'up to é
15 depth of about 10 pm from the surface of the base particle
is included. 1In the PAS spectra of the base particle,
each of the characteristic peaks of sodium carbonate,
éodium sulfate, zeolite and sodium polyacrylate can be
read off at 1434 cm! (CO,> degenerate strétching
20  vibration), 1149 cm™ (S0,>* degenerate stretching
vibration), 1009 cm! (Si-0-Si anti-symmetric stretching
vibration), and 1576 cm™! (CO,” anti-symmetric stretching
vibration), respectively, and the areal intensity of each
peak is measured. The relative areal intensity of each of

25 the characteristic peaks of the water-soluble salts such



- 27>& as sodi um carbonate or sodiumsulfate to the

characteristic peaks of the zeolite, when neasured for each of the
state in which the structure of the base particle is retained, and
the state in which the base 5 particle is uniformy ground, is
obt ai ned. The resulting relative intensity is then conpared with
the relative areal intensity of the characteristic peaks of the

wat er - sol ubl e polyner to the cha#4cteristic peaks of the

zeolite, when neasured for each of the above states, -and 10 t hereby the
structural features of the bas artigle ca deternined.

Concret el y, 3Ft SO e ﬁﬁﬁ?ﬂ&? Fﬁglﬁggg Ulzate tﬁhr clelhas a |l ocalized
f_th

and/ or u{ e WERrpteri Y, gegics o U Jp1dcd, uﬁ’??nﬁﬁ‘%ﬁsé?"ﬁu@s%ﬂf*acﬁnﬁ the

base %E:Th' ot tthréa%tl%l?:%] AN BB RN SR gltre 3 tthréatba ar ger

portlon of the water-ins € 1 norgani ¢ conpoun Sl uded in the

i nner porti P%r%fictl@e iRATR RANLC! @rldhdhe state H?xa'whtl% %'éf %pset her eof .
Wth respect to the base particl'e, ratios of the 20 relative areal

i ntensbty Opairitecaeanac upiifdirnlyPgaibund!, is obtalifedlatl ehesewiding ts and
t he wat er-sol ubl e polyner to the characteristic peaks of the zeolite

when neasur eeliative intenisd tyt dise thenwkiompaired wachl ithed refiatdier e of the
conponents is retained to the relative areal intensity of 25 t he
char act er i sareapedtensdritymeds dhed charbletestisttdci peaks of the water-
soluble polymer to the characteristic peaks of the
zeolite, when ﬁeasured for each of the above states, and
10 thereby the structural features of the base particle can
be determined. Concretely, it can be proven that tﬁe base
particle has a localized structure such that larger
portions of the water-soluble polymer and/or the water-
soluble salts are included near the surface.of the base
15 particle than the inner portion thereof, and that a iarger
portion of the water-insoluble inorganic compound is
included in the inner portion of the base particle than
near the surface thereof.
_With respect to the base particle, ratios of the
20 relative areal intensity of the characteristic peaks of
fhe water-soluble salts and the water-soluble polymer to
the characteristic peaks of the zeolite when measured in
the state in which the localized strudturé of the
components is retained to the relative areal intensity of

25 the characteristic peaks when measured in the state in



-. 281 whi ch the base particle is ground to give a uniform state

are calculated. As to the water-soluble salts, the ratio is 1.1 or
ner-e, preferably 1.3 or nore, and as to the: wat er - sol ubl e pol yner,
the ratio is 1.3 or nore, 5 preferably 1.5 or nore. Wen the base
‘particle has these ratios of relative areal intensities, the base
particle can be said to have a |l gcalized structure. I n
other words, the structural features of 28h& base particle of the

present invention in which the contents of 10 the water-soluble salts

such as sodium.car.bonat e and .sodiumsu]fateg and t he_wat er - sol ubl e
e sucrt RS Ba e Pirriste 4 S0 B fefed S cinfrdin cheafe o
ortion . __ ur face of d on of .t he ter-

Pnsol ubl e iHor gga???écuicgoﬁ%%'un su%%hglasgz"é%ﬁz?{l-eséiﬁ?g? a%iggée?y e T3 ger in

the inner nartion of dhe PsfePBEAbR) e 8 Sore, and Ol LaRALY the

measur enment  of ase particle retaining the

original stal@ePlsbluble polfméhi fORd! ¥YatiuDd iRt idos@asUr ed by
BT LR PAS, ert reouble po g O e e b ST ot ntentity of

the 29 gﬁtéﬁ@oﬁgrelmlwtm@f@g | Whéh JtHé Base | pairbislead M ohese
Figure 1 that the relative areal intensity of sodium car bonat e and
sodi um sul frd€idé® dherebative anshl hintensitiedatthve basalpantbebéty of
sodi um pol yacrylate to the zeolite, when neasured in the state in
whi ch the bzee b@Ssaigate ihdeeratbbeslihed ostyckliret ate, are hi gher than
each In other'words, the structural features of the basé
particle of the present invention in which the contents of
10 the water-soluble salts such as sodium carbonate and
| sodium sulfate and the water-soluble polymer such as
sodium polyacrylate are relatively larger in a portion
near the surface thereof, and the content of the water-
insoluble inorganic compound.such as zeolite is relatively
15 larger in the inner portion of. the base particle can be
confirméd by the measurement of FT-IR/PAS.
The base particle retaining the original state or in
a uniformly ground state is measured by FT-IR/PAS, and the
results standardized with the peak intensity of the -
20 zeolite are illustrated.in Figure 1. It is clear from
Figure 1 that the relative areal.intensity of sodiuﬁ
carbonate and sodium sulfate to the zeolite and the
relative areal intensity of sodium polyacrylate to the

zeolite, when measured in the state in which the base

25 particle retains the original state, are higher than each



T 29 of the relative areal intensity when neasured in the state
in which the base particle is ground to give a uniform state.

bnci dentally, as the base particle illustrated in Figure 1, Base
Particle 1 of the inventive product 5 described in Exanples set forth
bel ow i s used. As ot her exanples of the method of structural
anal ysis of the base particle, there can be enpl oyed ener gy

di spersion-type X-ray spectroscopy (EDS¥2and el ectron probe

m croanal ysis (EPMA). By t hese analysis 10 met hods, two-di nensi onal

Sty B S R Ul g RS 0GR A 20T
ener dis iffr Ihere can be enployed
"EMAX 377070 %‘% s % F PR Jbg &ﬁ‘iﬂ@ T LS (o SEM
such fi QEERHS

S- 4000, " rrasnuf z%turlgl daﬂlf%%ﬂ Séfn%léll nt %:Ig%eﬁ elre aé@cfein

vat er - sol uldignad tis, ﬂaﬁ% St d s ol Wi etﬂé‘qrrﬂ?gﬂﬁve prodd@fpound, and the

wat er - sol ubl'€ pol yner are contained in the base particle, the

di strishut | Gesdriied it B tes set f&a@ww!m%ti@. nesRect to C 0, Na, A,
Si, S, and the like of the split cross section of the base particle

obt ai ned s etmadiangiedase fa et didh scresiuraand splitting
t he enbedded particle with a mcrotonme, is such that Na 25 and S are
present i nan@lysismmmtthe rbaswe partteicls dehefire can be employed .
energy dispersion-type X-ray spectroscopy (EDS) and
electron_probe microanalysis (EPMA). By these analysis
10 methods, two-dimensional distribution of elements can be
analyzed by scanning the sample surface with an electron
beam.
For instance, as the energy dispefsion—type X-ray
diffractometer, there can be employed "EMAX 3770?
15 = manufactured by Horiba, LTD. which is attached to SEM such
as a field emission scanning electron micfoscope "Model
S-4b00,“ manufactured by Hitachi, Ltd. In the case where -
the water-soluble salts, the water-insoluble inorganic
compqund, and the water-soluble polymer are contained iﬁ
20 . the base particle, the distribution state.of elements
measured with respect'td C, O, Na, Al, Si, S, and the like
of the split cross section of the base particle obtained
by embedding the base particle with a resin and splitting
the embedded particle with a microtome, is such that Na

25 and S are present in large amounts in the outer side of



- 30 . the particle cross section, and that Al and Si are present

in large amounts in the central portion. Therefore, there ' can be
confirmed the structure of the base particle in whi ch | arge anounts
of the water-soluble salts are 5 i ncl uded near the surface of the base
particle, and a | arge anmobunt of the water-insoluble inorganic
conpound is " included in the central portion. _ Fi gures 2
to 6 each shows an SEM i mage of the basa0 - particle used in the present

i nvention and EDS neasurenent. 10 results for Na, A, Si and S

| nci dent al | t he illustrated base_partjc i s.Base Particle 1 of "
Exam os the 'Birticle crasd esdtidn, g Miiat AT ada FElard préseat.
particle, | roport i 0 . | stic
constitut | r%‘é{ e Pl utiS ojb'uI u‘yn% 2‘?%’6%?% kk?‘?L’?{“"°%fnol PR SEe rEReTe i ch

are the watels SOl Ubliee ANE e Sstructudl YE | DL aleqatbbplrface of the

particle (near out er peri pher sur e in the particle cross

Section), ywhich AErddHndHES PF OBY WLESr MoNibPd s s L4
characteristic constituting elements of zeolite, which are 20 t he

vat er -5 nsolind rudew syt CtE NPtifibe WL EhStbadultgdrticle, and he central
portion of the particle. In Figures 3 to 6, portions containing |arge

di stri buti dramfe emdurt dhette water-elmgEhilsldaitolgaiidresipowss.is 25
4, Det ergent Particles Conprising Uni-Core Detergent
included in the central portion.
Figures 2 to 6 each shows an SEM image of the base
particle used in the_present invention and EDS measurement
10 results for Na, Al, Si and S. Incidentally, thé
illustrated base particle is Base Particle 1 of Examples.
It is clear from Figures 3 to'6'that in the base
particle, large proportions of Na and S, the
characteristic constituting elements for sodium carbonate
15 and sodium sulfate, which are the water-soluble salts, are
distributed near the surface'of_the particle (near the
outer peripheral surface in the particle cross section),
and that large proportions of Al and Si, the
charactefistic constituting elements of zeolite, which ére
20 the water-insoluble inorganic compound, are distributed in
the central portion of the particle. 1In Figures 3 to 6,
portions containing large distribution of each of these

elements have high brightness.

25 4. Detergent Particles Comprising‘Uni—Core Detergent



- 3L ' Particle, and Base Particle It is preferable

that the detergent particles of the present invention conprise a
tni -core detergent particle fromthe viewpoi nt of high-speed

di ssolubility. The term 5 "uni-core detergent particle" refers to a
det er gent particle conprising a base particle and a surfactant
supported thereby, which refers to a detergent particle wherein a
single detergent particle has one base %ﬁrficle as a core. 10

As an index for expressing the uni-core property, the degree of

particle growth

s ,defi ned i uation (2): :
Average Parti cl é:%§tz1'é’]tﬁ' and’ dza%e tﬂl%rgq?é:?%f "Final Detergent Particles

15 Particle , = ) . - 20
can be enpl oyedfHt 'flhse pcfeegfregeabo © F}g‘r 1-T c‘?hee gdreotvﬁrr?efr}st pMtl"folr_?ge eori[aﬁ{lgé 1.5 or
less,, mor e UL avenleibrPcdnfpiise a uni- oré”HéEé¥§Eﬁ?'é?%tf&ié”ge”t
particles" refers to an average particle size of the detergent
particles gigH R#é viewpdirtelofs HIYHIdgtbd SESAGAN ¢y, bagfe Radd cl es,
or the 25 detergent particles in which the resulting particles are

subj est ed trangHdoIe ddBYLATE PartiRidldredafers to a detdrdditx present

I nvention, the surfactant to be supported by the ‘base particle nay be
one or a c@aritiatlieorcomprisioig anibEse partdiaclieardrs] anenirfdctaaiy f actants,
anphoteric

supported thereby, which refers to a detergent particle
wherein a single detergent particle has one base particle
as a core.

10 As an index for expfessing_the uni-core property, the-

degree of particle growth as defined in Equation (2):

Average Particle Size of

Degree of Final Detergent Particles :
15 Particle = — (2)
) Growth Average Particle Size of

Base Particles

20 can be employed. The degree of particle growth is
preferably 1.5 or less, more prefefably 1.3 or less.

The term "final_detefgent particles" refers to an
average particle size of the detergent particles obtained
after supporting a surfactant to base particles, or the

25 detergent particles in which the resulting particles are
subjected to surface improvement treatment.

In the present invention; the surfactant to be
supported by the base particle may be one or a combination

of anionic surfactants, nonionic surfactants, amphoteric



- 32~ surfactants, and cationic surfactants, with a preference
given to an anionic surfactant and a nonionic surfactant. . The
anionic surfactant is preferably salts of esters obt ai ned from an

al cohol having 10 to 18 carbon atons and 5 sul furic acid; salts of
esters obtained from an al koxyl at ed product of -an alcohol having 8
to 20 carbon atons and sul furie 88id; al kyl benzenesul f onates;
paraffinsul fonates; a-olefinsulfonates.; salts of .~ - a-sulfonated fatty
acids; salts of .al kyl esters of 10 a-sul fonated fatty acids; and salts
of fatty acfictactants, mpd;catipnicsurfactpntentvwith cntpepiferercei near

| kyl b | f t f. whjch | Kyl ety has, 10 to 14 carbon
atoms, nor SN A IR SEFUHARE G @ nonlonje PEFAFENE. As (he

[ f [ 5 ' t h kal i, metal s and am nes,
o par 1 cor P BB gt o R P
dieth | arg rabl rabl e exanmples of_the
noni oni o sut R PR IEY Bconol having S8 RS ST T 1879 (5 10

20 cargon RO furit UGG LIALISs @éké%te&es -@A%’&dﬁfé&%&ﬁf,arpol'yoxyal kyl ene
et I 'kyl'e

al kyl (8 to 20 carbon at ons) phenyl ers, polyoxya ne sorbitan
fatty aci d 1kdy PRIV OBY A5tShol havir@'&’%%a%&yé%&' ycol
fatty acid (8 to 22 carbon atons) esters, pol yoxyethyl ene :

pol yoxypr omatcre didaupfiriterscid 2alky Wshistasulyrdrnadeane al kylol (8 to 22
carbon atons)am des _
- paraffinsulfonates; a-olefinsulfonates; salts of
a-sulfonated fatty acids: salts of alkyl.esters of -

10 a-sulfonated fatty acids; and salts of.fatty acids.
Particularly in the present invention, the linear
alkylbenzenesulfonates of which an aikyl moiety has 10 to
14 carbon atoms, more preferabiy 12 to 14 carbon atoms,
are preferable. As the counter ions, a preference is‘

15 given to the alkali metals and amines, and particularly
sodium and/or potassium, monoethanolamine, and
diethanolamine are preferable.

Preferable examples of the nonionic surfactant
include preferably polyoxyalkyiene alkyl (8 to 20 carboﬁ

20 atoms) ethers; alkylene polyglycosides, pelyoxyalkylene
alkyl(8 to 20 carbon atoms)phenyl ethers, polyoxyalkylene
sorbitan fatty acid (8 to 22 carbon atoms) esters,
polyoxyalkylene glycol fatty acid (8 to 22 carbon_atoms)
esters, poljoxyethYlene polyoxypropylene block bolymers,-

25 and polyoxyalkylene alkylol(8 to 22 carbon atoms)amides



- 33~{ repreéented:by the followng fornmula (111): - lerr]

wherein R err] is a saturated or unsaturated hydrocarbon group havi ng
art average nunber of carbon atons of 7 to 19; each of R2 and R3 is

i ndependently H or nmethyl group; JOis an 10 oxyal kyl ene group, which is
oxyet hyl ene group, oxypropyl ene group, or a mixture thereof; x is an-
aver age addi ti onal nolar nunber ©0f33 he oxyal kyl ene group, wherein

X satisfies 0.5 [err] x [err] 10. “Particularly, the

pol yoxyal kyl ene al kyl ether 15 preparing by adding an al kyl ene oxi de
such as et hplepresented Gy dtheorfollapsiingneormuda (@ IA) :al cohol having 10 to

18 “carbon atons in an amount of 4 to 20 noles is preferable as
t he noni onic surfactant, wherein the resulting pol yoxyal kyl'ene al kyl
ether has an HLB value @ calculated 20 by Giffin method of from10.5
to 15.0, preferably frojh 11.0 to 14.5. Also preferable as the _
noni oni ¢ surfact ant C. is aRol yox@at(lle0e dkyl ol-ani de represented b
t he formula (11, Wer r”] is a saturated hydddddrdbon group

havi ng _an average n®ber ofNcarbonfatons 11 to 13, each of 25 R2 and R3
is H sébstituent,.and X sa%%gfies [err] x [err] 5

R®
wherein R! is a éaturatéd or unsaturated hydrocarbon group
having an average number of carbon atoms of 7 to 19; each
of R? and R® is independently H or methyl group; JO is an.

10 oxyalkylene groﬁp, wﬁich is oxyethylene group,
oxypropylene group, or a mixture theréof; X is an average
additional molar number of the oxyalkylene group, wherein
x satisfies 0.5 s x.s 10.

Particularly, the polyoxyalkylene alkyl ether

15 preparing by adding an alkylene oxide such as ethylene

oxide or propylene oxide to an alcohol having 10.to 18

- carbon atoms in an amount of 4 to 20 moles is preferable_
as the nonionic surfactant, wherein the resulting
polyoxyalkylene alkyi ether has an HLB value as calculated

20 by Griffin method of from 10.5 to 15.0, preferably from
11.0 to 14.5. Also preferable as the Aoﬁionic surfactant
is a polyoxyalkylene alkylolamide represented by the
formula (III), where ﬁl is a saturated hydrocarbon group
having an average number of carbon atoﬁs 11 to 13, each of

25 R? and R® is H substituent, and x satisfies 1 < x < 5.



- .34.- The amount of the surfactant supported by the base
particles used in the present invention is preferably from 5to 80
parts by weight, nore preferably from5 to 60 parts by weight, stil
nore preferably from10 to 5 60 parts by weight, particularly
preferably from20 to : 60 parts by weight, based on 100 parts by

wei ght of the base particles, framdihe viewpoint of exhibiting
detergency. Here, the supporting anount of the anionic surfactant is
preferably from1l to 60 parts by weight, 10 more preferably from1l to 50
parts by wei ght Thet iamountr ®f the siprfsotaat \suppomted byl heattaseby wei ght .
The supporting anount of the nonionic surfactant is preferably from
1to paatigdess uppdadingtthe puesqptefiovanticny de prefegmbiar tfrdsy

wei ght, and preferably from4 to 25 parts by weight. The 15 ani oni c
sur f act ant Sa@ Sfe PRsHisoMe wakdhdot Mare prafe from 5 fimne, or they

can be prefg{abl used as, a mxture. In addi tion, the anphoteric
sur f act ant 60 PAFEs Ay stqight, stild,more prefarp Frm JFQ oget her

the o SOURREEE Y. e e man HREENY, HARA AP oA B the
sin sctant NSNS R lad Bir YR dub iy g PR 100 O
favor abl e pLCkd:AS Al | iR e YrdtlABtI 3 exdiLis iy the Present
I nvention are a ol | ows.
detergency. Here, the supporting amount pf the anionic
surfactant is preferably from 1 to 60 parts by weight,

'10 more preferably from 1 to 50 parts by weight, still more
preferably from 3 to 40 parts by weight. The supporting
amount of fhe nonionic surfactant is preferably from 1 to
45 parts by weight, more preferably from 1 tb 35 parts by
weight, and preferably from 4 to 25 parts by weight. The

15 anionic surfactant and the nonionic. surfactant can be used
alone, or they can be preferably used as a mixture. In
-addition, the amphoteric surféctant'or'the cationic'
surfactant may be also used together therewith according
to its purpose. The term "supporting émount of the .

20  surfactant" used herein does not include the amount of the
surfactant . added when a surfactant is added in the
preparation of slurry in Step (a) of Section 5.1 described

_below.
The favorable properties. for the base particles used

25  in the present invention are as follows.



- 35..- 4.1 Propertles of Base Particles 4.1.1 Bul k

density: from400 to 1,000 g/liter, . preferably from 500 to 800
@/liter. The bulk density is measured by a nethod according to JIS K
3362. Inthe 5 above range, the detergent  particles having a bul k
density of 500 g/liter or nore and excel | ent hi gh-speed

di ssolubility can be obtai ned. 3s4.1. 2 Average particle size: from
150 to 500 pm 10 preferably fron1180 to 300 pm The average particle
si ze I's nmeasured by vibrating each of standard sieves (sieve

openi ngs: 2000 peoplptpel eafcBadenBartidlésZ 8801 for 5 m nutes, and

cal culating a nedian size froma wei ght -

the size ofehihgs Bilkhdepbdtgs. frofm 400 to 2,000 gdiliteke strength:

Ranging from50 to 2,000 kg/cni errL (
kg/cn{err]PrQﬁﬁrab&YafF9m 00 topBBPegdbiyerr onfheobudkidepeiky/ daferr].

In the above range, the base particles_show excel |l ent breakdown

property, ggasgged byhgat mekbodepergEALngate| éL8sKnd3PRg ekBethent
hi gh- speed dlssolubllltgrcan be obt ai ned, - The particle

strengt h |§bﬂ¥ﬁsﬁPﬁﬂebytpﬁe £5

gﬁpﬁgpartlcleﬁEpﬁgang a bulk densAty

per cent age dependi ng upon

preferably from 100 to 1,500

oyl it cobeVEasch g8 bRTGRr) SR SheBLihE Mg ofa 2 MeiON of 8 em

10

15

20

25

dissolubility can be obtained.

4.1.2 Average particle size: from 150 to 500 pm,

preferably from 180 to 300 pm. The average particle size

is measured by vibrating each of standard sieves (sieve
openings: 2000 to 125 um) according to JIS Z 8801 for
5 minutes, and calculating a median size from a weight

percentage depending upon the size opeﬁings of the sieves.

4.1.3 Particle strength: Ranging from 50 to 2,000 kg/cm?,
preferably from 100 to 1,500 kg/cm?, particularly |
preferably from 150 to 1,000 kg/cm?’. In the above range,
the base particles show excellent breakdown property, SO
that the detefgent particles having excellent high-speed
dissolubility can be obtained.

The particle strength is measured by the following
method.

A cylindrical vessei of an inner diaﬁeter of 3 cm and

a height of 8 cm is charged with 20 g of a sample, and the



- 36¢ sanpl e-cont ai ni ng vessel (manufactured by Tsutsui Ri kagaku
Ki kai K K., "Mdel TVP1" tapping-type cl ose-packed bul k density
reasur enent devi ce; tapping conditions: : 36 tines/mnute, free flow
froma height of 60 nm is 5  tapped for 30 times. The sanple height
(an initial sanple hei ght) after tapping is neasured.- Thereafter, an
entire upper surface of the sanpBe kept in the vessel is pressed

at arate of 10 Mmmmn with a pressing machine to take measur enent s
for a | oad-di splacenment curve. The slope of 10 the linear portion at a
di spl acenerdanpite-adnt@iming essssal (manufadtupdd oy WswrsuhiRikdgalanpl e

hei ght, and the resulting product is divided by a pressed area, to

gi ve a quotKidkai K.K., V\/rMQSiﬁl sfl"é%ﬂ reappingtype |elesewaghed bulls 4.1.4
Supporting ability: 20 nl/100 g or nore, preferably .40 nl/100 g or
nore. | n tfenBee ReARNeneRE d3V1C%KxﬁQEE#QE|QPPQﬁt%¢RSbase particle with

each ot her .can be suppy e ssed so_that the uni-core property of the
particle 38 tinesipingien e ey Frem c%n"‘%’egq‘é\fbﬁ a%q )"“'hﬁl’fﬁ ained. 20

g\hﬁyii Sffﬁp"qﬁ@ 0 ty&]i E;Z? “;ﬁ%@zﬁ%ﬁﬁﬁvﬁgm mitr%bﬂﬁézlc% and a
elg t o Cyf& f@ |_€ ngqllgq'ﬁg ur(.:F %;@tlé}‘pé ers in
or Wt h

t he i nner on t er eof ar ge a sanp Wth
stirring trﬁbper surface of the sample kept in the vessel is pressed

at a rate of 10 mm/min with a pressing machine to take
measurements for a load-displacement cufve. The slope of
10 the linear portion at a displacement rate of 5% 6r less is
| multiplied by an initial sample height, and thé resulting
product is divided by a pressed area, to give'a'quotient

which is defined as parficle strength.

15 4.1.4  Supporting ability: 20 ml/100 g or more, .
preferably 40 ml/100 g or more. In the above range, the
agglomeration of the base particle with each other can be
suppressed, so that the uni-cofe_property of the particle
in.the detergent particles can be favorably maintained.-

20 : The supporting ability is measured by the following
method.

A cylindrical mixing vessel of an inner diémeter of
about 5 cm and a height of about 15 cm which is equipped
with agitation impellers in the inner portion thereof is

25 charged with 100 g of a sample. With stirring the



- 37,- contents at 350 rpm linseed oil is supplied at a rate of
about 10 m/mn at 25C. The supporting ability is defined as an
amount of linseed oil supplied when the agitation torque reaches the
hi ghest level. 5 ~ 4.1.5 Water content: The water content is 20% by
wei ght or less, preferably 10% by wei ght or less, particularly
preferably 5% by weight or less. In thisg7zrange, the base particles
havi ng excel |l ent properties can be obtained. 10 The wat er content
I's measured by the follow ng met hod. ' A three-gram sanpl e
is placed gortamtisglEthB30 sipmarkdinseed oiheisayprlied @it al nate of -
electric dryer at 105[err]C for 2 hours. The sanple after drying is
wei ghed. Thaborett €0 rE/mircat 26°CGs (Bhe Fuprertingnabicli®y G| | oss, nanely
. the difference of the weight before and after drying, which

the water cmfigrad ias euprameunt of pensepdgeil supplied MEEPHRRties of
Det ergent Particles Conprising Uni-Caore 20 Det ergent Particle
4.2.1 Uniagddratimnjeoxque reaches therpigh@stolevetoperty can be
confirmed by at | east one nethod selected from Method (a), Method
(b), &nd - Method (c). 25 Met hod (a): A method of confirm ng the

uni - core puﬁqggBLWater content: The water content is 20% by weight
or less, preferably 10% By weight or less, particularly
preferably 5% by weight or less. 'In this range, the base
particles having excellent properties can be obtained.
10 The water content is measured by the following
method.
-A three-gram sampie is placed on a weighing dish, and
the sample is dried with an electric dryer at.105°C for 2
hours. The Sample after drying is weighed. The water
15 content is_calculated from the weight loss, namely the
difference of the weight before and after drying, which

the water content is expressed in percentage.

4.2 Properties of Detergent Particles Comprising Uni-Core
20 Detergent Particle
4.2.1 Uni;Core Property
| The uni-core property can bé confirmed by at least
one method selected from Method (a), Method (b), and
Method (c).

25 Method (a): A method of cbnfirming the uni-core property



- 38,.- of the detergent particle by splitting sonme of the _
detergent particle arbitrarily sanpled fromthe detergent particles
of a size near its-average particle size, and observi ng presence or
absence of the base particle and a 5 nunber of the base particle in the
detergent particle by a scanni ng el ectron mcroscope (SEM. The SEM
phot ogr aph - illustrated in Figure 3gis an SEM i mge observed on the
split cross section of the detergent particle prepared from Base
Particle 1 of the present invention described in 10 Exanpl es which are
set forth bel eWe dbitergetiteparftiabe by splBitgiing Bdnieatofi fihedet er gent
particle contained in the : detergent particles of the present
i nventi on detergentcparticle anidttoegddy s@ampleide fromithe detergeanise
particle as a core. Met hod (b): A method of observing by SEM
observat i opaaticles ofi gasiizes slepantitisnsyannge ERFIHR SdFeaxi A af ter
extracting an organi c sol vent-sol ubl e conponent .in the ¥ﬁ)éﬁ§ergent

I

particl e wobseavingyRresense, Oft abseRGeRh e base Rpxtdc: & pol yner
in t_he base particle in the _cg%t ergq._;ht gqs not__di ss%l.v%_é fb%r a
i nstafice, PHMREZAQE e PasgH PATTIGE Pak it U BAT HE S o
vater o0l e R U e mycrpeRfh Al S B0 AR nOT ol C
ggge partig'll]' "{ssvr%;t%?eﬁtnui RS ?Pg’gén{a({{:?cﬁ%éirﬂ%%sol ubl e r25 conponent.
obt ai ned by Hlqa EL U ASIE B eRAddtdiyeMt harticle prepared
from Base Particle 1 of the present invention described in
10 Examples which are set forth below. It is clear from
Figure'7 that the detergent particle contained in the
detergent particles of the present invention is a uni-core
”detergent particle coﬁprising one base particle as a core.
Method (b): A method of observing by SEM observation an
15 . organic solvent-insoluble component. obtained after
extracting an organic solvent-soluble component in the
detergent particle with an organic solvent in which the
water-soluble polymer in the base particle in the
detergent does not dissolve [for instance, in a case where
| 20 . a poiyacrylate is present as a water—soiuble polymer, and
an anionic surfactant (LAS) or a nonionic surfactant is
present as a surfactant in the base particle, ethanol can
be favorably used.]. .Specifically, in a case where one

base particle is present in the organic solvent-insoluble

25 component obtained by treating one detergent particle with



- 39~ t he above organi c sol vent, it is found that the detergent

particle has uni-core property. Met hod (c): A nmethod of confirmng
the uni -core property of the detergent particle by detecting by
means of EDS or 5 EPMA a two-di nensional elenentary distribution of
t he split cross section of the detergent particle enbedded by
t he resin. 4.2.2 Hi gh- Speed BBssolubility 10 ~ The
detergent particles conprising the uni-core . - detergent particle of

. the present invention have high- speed dissolubility. In the present

i nventi on, the above onganfic ssmlvenl ssit ulks | foyndfthatke the -dekergrnter gent
particle can be eval uated by 60-seconds dissolution rate. 15 or
30- seconds RAGESELR iMAS (Wdscore propertyThe term " hi gh- speed

dissolubility" ip 60-seconds di ssolufion rate of the detergent
particles MERRRS f@kenth method i%e?f?’?%\'f"?’e‘?%rgh? P HIHIRETD Ate of

he d 1.cl l.cul d by t follow hod of 90%
o 20 Ot e iRt R eI oY SHfeveing Ky dledy GEBS T ©
mor ey ef ety 9TOla s ionay, exenentall dENLALIAN% £ ons

described above are nor concretely ow. A one-liter

beaker (a : | | i | | and a
25 hei ghtsl)o]fltl5c('c)1?"grréf"r&;‘:l d%%ﬁ%é%ﬁcﬁ@a&%le- Eigrglgfﬁaglld%ss g‘%ﬁﬁe%dé@é By"
the resin. )

4.2.2 High-Speed Dissolubility
10 . The detergent particles comprising the uni-core
detergent particle df the present invention have high-
speed dissolubility. In the present invention, the
+high-speed dissolubility of the uni-core detergent
particle can be evaluated by 60-seconds dissolution rate
15 or 30-seconds dissolution rate. |
The term "high-speed dissolubility" in 60-seconds
dissolution rate of the detergent particles in the present
-invehtion refers to a dissolution rate of the detergent
particles as calculated by the following method of 90% Sr
20 more. The dissolution rate is preferably 94% or more, .
more preferably 97% or more.
The test stirring conditions described above are more
concretely detailed below. A one-liter beaker (a
' cylindrical form having an inner diameter of 105 mm and a

25 height of 150 mm, for instance, a one-liter glass beaker



- 40 - manuf act ured by I waki t]ass Co., Ltd.) is charged with
one-liter of hard water cooled to 5[err]C and having a water

har dness corresponding to 71.2 ng CaCQ3/liter (a nolar , rati o of
Ca/My: 7/3). Wth keeping the water tenperature 5 constant at 5[err]C
with a water bath, water is stirred with a stirring bar [35 mmin

|l ength and 8 mmin dianeter, for - 40nstance, Mdel "TEFLON SA"

( MARUGATA- HOSOGATA) - manufactured by ADVANTEC] at a rotational speed
(800 rpm, .such that a depth of swirling to the water depth is about
10 1/ 3. mahufadetuarege iy [Tarakic IGisasec do.gt ditd . beiirg clamge’? with reduced
and wei ghed so as to be 1. 0000 + 0.0010 g are suppl i ed and di spersed

in water wone-dtiiteri of, hard water oxidled My i C@nd reading\fa evatfr seconds

fron1supp| in the detergent particles, a liquid dispersion of the -
det e%’gé"%tneﬁﬁr Qosrespondimg fenl7dr- 2 o idaGédikerh(a molar st andard

S|eve (100 mMm.in dlaneter) and a sieve- openlng of 74 pm as defined

by JIS z 8&8tigy of G wei/Fht. With keppingyfihe wakar rtemparatune _
Vessel of BORRSERC re‘?’%x&h q RSEo DY WAHET AR, @ ELIR QNI y. t he
| SPZL?IS”S‘E';% 5ot B °fﬁ3e' rad) iy o mﬁra B B the
oL SRR Wi S St g AT 1,
cool ed by kReRifadtured by ADVANTEC] at a rotational speed (800 rpm),
| such that a depfh of swirling to the water depth is about
10 1/3. The detergent particles.adcurately being sample-
reduced and.weighed so aé to be 1.0000 * 0.0010 g are
supplied and dispersed in water with stirring, and
stirring is continued. After 60 seconds from'supplying
the detergent particles, a liquid dispersion of the
15 detergent particles in the_beaker is filtered with a
standard sieve (100 mm in diameter) and a sieve-opening of
74 pm as defined by JIS Z 8801 of a known weight.
Thereafter, waterfcontaining.detergent particles remaining
on the sieve are collected in an open vessel of a known'
20 weight together with the sieve; Incidentally, the
operation time from the start of filtration to collection
with the sieve is set at 10 sec * 2 sec. The remaining
insolubles of the collected detergent particles are dried
for one hour in an electric dryer heated to 105°C.

25 Thereafter, the dried insolubles are cooled by keeping in



-41-. a desiccator with a silica gel at 25C for 30 m nutes.

After’ cooling the renaining insolubles, a total weight of the dried
remai ni ng i nsol ubl es of the detergent, the sieve and the coll ected
vessel is neasured, and the dissolution 5 rate (99 of the detergent
particles is cal cul ated by Equation (1). The term

"hi gh-speed dissolubility" in 30-secondg; - di ssolution rate of the
detergent particles in the present - invention refers to a dissolution
rate of the detergent 10 particles of 82%or nore, as calculated by a

simlar a demiduskas witth netdibiad gel cat 825 hg ﬁﬁ)rs%@atmuessol ution

rate wherein a |iquid dispersion of the detergent particle

filtered afAfter3awkingistlie oremadping nipsoltubltes; g@ntotal Wemht i Qf es. The
dissolution rate is preferably 85%or 15 more, nore preferably 90% or
nor e. the drigd arenagining arseluies Lf o’FP%e@‘hB%P-‘@%’il‘ﬁg the sieve

| ow-t enper at ure wat er wherein the dissolution rate of

‘ th
“is | owered,and thee gpllaeskeqd n‘(/%ﬁ"ﬁq’:'onls tpeasured, gpd eFB%rF?"%%?]f?H'%’%

conprising a un

detergent

o b A B T eIy o e

dlssolub|IH%¥ |n the%b% - present invention provides not only an effect
ergen

of i nprovi

cy by nore speedily eluting the deterging

conponents i nt 0 fhy é!rrﬁ Uy 4 Itn%%%%@%él@gymig%ni@o_gécoﬁdgual ity in

which there are no rémal ni n

dissolution rate of the detergent particles in the present

invention refers to a dissolution rate of the detergent

10 particles of 82% or more, as calculated by a similar

method as the method of calculating 60-seconds dissolution

rate wherein alliquid dispersion of the detergent particle

is filtered after 30 seconds from supplying the detergent

particles. The dissolution rate is preferably 85% or

15 more, more preferably 90% or more.

Even in the above evaluation method using a

low-temperature water wherein the dissolution rate of the

detergent is lowered, in the present invention, the

detergent particles comprising a uni—core-detergent

20 particle using a base particle have the high dissolution

rate mentioned above. The excellent dissolubility in the

present invention provides not only an effect of improving

detergency by more speedily eluting the deterging

components into a wash tub, but also major advantages in

- 25 quality in which there are no remaining insolubles of



- 42 - detergents even when washing in a short period of tine or
with | ow nechani cal strength such as a hand-washi ng cycl e, a gentle
eycle, -and a quick cycle enployed.in fully ' aut omati ¢ washi ng

machi nes used today. 5 : The favorable properties for the detergent
particles conprising the uni-core detergent particle obtained in the
present invention are as foll ows. - 42 -4.2.3 Bul k density: 500 '
g/liter or nore, preferably from 10 500 to 1,000 g/liter, nore
preferably from600 to 1,000 g/liter, still nore preferably from 650
to- deteggenttar evEme whienk wishdingy iins aredsurtepanicd et odhe or
according to JIS K 3362. 15 4.2.4 Average particle size: from150 to
500 pm with dioef eeghanijcadmsta@engthl@ighmasTiee hams-apshing iayals, ze

is neasured by vibrating each of standard sieves (sieve openi ngs:
2,000 to 1259emtleccycdiong and A ARGy ler emploveds iy fnldy and
calculating a nedian size froma weight 20 per cent age dependi ng upon
the size oPUdoB@risMashjng machines” pseds todaygyahi|ity: eval uated as fl ow

L8P L fovmap SRS Y L SRS St oS
dr oppi ng 1%%ﬂgrf§idam¥*a'Jﬂfygd}éﬂaa%afd£§%jﬂé}éicle obtained in the

present invention are as follows.

4.2.3 Bulk density: 500 g/liter or'more, preferably from
10 500 to 1,000 g/liter, more preferably from 606 to

1,000 g/liter, still more preferably from 650 to

850 g/liter. The bulk density is measured by a method

according to JIS K 3362.

15 4.2.4 Average particle size: from 150 to 500 um,
preferably from 180 to 300 uym. The average particle size
is measured by vibrating each of standard sieves (sieve
openings: 2,000 to 125 ym) according to,JIS Z 8801 for
5 minutes,'and calculating a median size from a weight

20 percentage depending upon the size of sieve openings.

4.2.5 Flowability: evaluated as flow time of preferably
10 seconds or shorter, more preferably 8 seconds or
shorter. The flow time'is a time period required for

25 dropping 100 ml of powder from a hopper used in a



- 43, measur enent of bulk density as defined in JIS K 3362.

4.2.6 Caki ng property: evaluated as sieve perneability of

pr ef erably 90% or nore, nore preferably 95% or nore. 5 ' The
testing nethod for caking property is as follows. A lidl ess box
havi ng di mensions of 10.2 cmin |ength, 6.2 cmin wdth, and 4 cmin
hei ght is made out of ‘a filter-ptper (No. 2, manufactured by
ADVANTEC) by stapling the filter paper at four corners. A50 g
sanple is placed 10 in this box, and an acrylic resin plate and a | ead
‘plate meagyrepents of Pudke enstitya asodgif inedgim JHISIK $362250 g are

pl aced on the sanple. The above box is maintained in a - . ther nost at
kept at a constant hum dity under conditions of a tenperature of

30[err]C and_a _hum dity of 80% .the cakin 15 .condi tions after 7 days
and after 8né-font FokARC.PEOREILY: evaluaged. as. sigven permeabddddibi ity as

expl ained b er meabi | it | e obt ai ned

after the 8%2%??@8§Fb9§ 89%59? moge. §b€5e5ﬁr§bgﬁééé ?gﬁéﬁﬁuﬁbening:_
4760 gm as def tI'ﬂ%d t@éttiﬁlg énet‘;xlé)a %o%ggg{’in n%r%JE)%r ' ﬁ’e;ﬁoﬁf iftor}iggrosmer

passi hg through reve |1 § measured. € per sed on

H;FI ovii 1 aS i%h%s%bb%”ﬁgvifnbe 415 sBALC olre 9. oS rliUh gAY the
g equati on:

' 6.2 cm in width, and 4 cm in height is made out of a
filter papef (No. 2, manufactured by ADVANTEC) by stapling
the filter paper at four.cbrners. ‘A 50 g sample is placed

10 in this box, and an acrylic resin plate and a lead plate
(or an iron plate) with a total weight of 15 g + 250 g are
placed on the sample. The above box is maintained in a
thermostat kept at a constant humidity ﬁnder conditions of
a temperature of 30°C and a humidity of 80%, the caking

_15 conditions after 7'days and after one month are evaluated

by calculating the permeability as explained below.

[Permeability] _
A sample obtained after the above test is gently
20 prlaced on a sieve (sieve opeﬁing: 4760 pm, as defined by
JIS Z 8801), and the weight of the powder passing through
the sieve is measured. The permeability based on the
sample obtained after the above test is calculated by the
following equation:

25



- 44- < : Perneablllty (% _ Wi ght of Powder
Passi ng Through Sieve (g) ' .
x-100 [err] 4.2.7 Exudation property: In the follow ng eval uation
it is preferably 2 rank or better, nore preferably 1 rank. 10 ~The
-testing nethod for exudation property is carried - out by eval uation by
a visual exam nation of exudation - 4zonditions of a surfactant at a
bottom portion of the filter paper obtained after the caking test,

t he : exam nation being made froma side where the powder is not 15
cont act ed t her ewPéhmeabhkityal®ati on for exudation property is made
based on the area of wetted portion occupying the bottomportion in 1
to 5 ranks. | nci denaight efichowflerhBasabhg is deternined as foll ows:
Rank 1: Not wetted. 20 Through Sleve (gPbout one-quarter of the bottom
area being = %3100 About one- hal f

t he b&ftonlarea bei ng Weight of Entire Sample. (9) 4:  About
three-quarter of the bottomarea 25 bei ng wett ed.

5: The entire bottom area bei ng wetted. 5. Method for Preparlng
Det er gent E?{é

f'esExudatlon property: In the following evaluation,
it is preferably 2 rank or better, more preferably 1 rank.
10 | The testing method for exudation property is carried
out by evaluation by a visual examination of exudation
conditions of a surfactant at a bottom portion of thé
filter paper obtained_after the caking test, the
examination being made from a side where the powder is not
15 contacted therewith. The evaluation for exudation
property is made basedlon the area of wetted portion
occupying the bottom portion in 1 to 5 ranks.
Incidentally, each of thé ranks is determined as follows:
Rank 1: Not wetted.
20 2: About one-quarter of the bottom area being
wetted.
3:. About one-half the bottom area being
wetted.
4: About three-quarter of the bottom area
25 | being wetted.

5: The entire bottom area being wetted.

5. Method for Preparing Detergent Particles



- 45~ The detergent particles of the present invention can

be prepared by a nethod conprising the following Step (a) . to Step
(c): Step (a): preparing a slurry containing a water-insoluble 5
I norgani ¢ conpound, a water-sol ubl e polyner, and. . a

wat er - sol ubl e salt, wherein 60% by wei ght or o nor e of

wat er - sol ubl e conponents conprising the4s5 - wat er - sol ubl e
pol yner and the water-soluble salt is dissolved in the

slurry; 10 Step. (b): spray-drying the slurry obtained in Step (a) to
prepare base parThel detexgent partigiep ef) thedgrageatsinieation tant he

base particles obtained in Steﬁ (b) to support. the
surfact ant e prepared by a mﬁ§p@gycompgls1ng the folmgwéggespepn(@nder to
further |nprove t he gropertles ' and quality of the resulting

gﬁﬁ?éggnﬁngi t?ﬁ?@st subsequent to E % Preferred
enbodinert; %%P gii’ gFepﬁﬁingbgtﬁgngX)CPBt?E? Ad2a WQHPFa&gfﬁﬁﬁpifing

| e
;ﬁggargtioneof Slurr ?ﬁSEbQEQc Soft payad. (g)wégﬁﬁrﬁgiggb% éaﬁ a 8Prry in
~order to 25 prepage,base BALLbELCSa1c] GnakuERY sHECHy’ e}eaeﬁtprese“t

‘more of water-soluble components comprising the

preferable to further add a

water-soluble polymer and the. water-soluble salt
is dissolved in fhe slurry; _
10 Step. (b): spray-drying the siurry obtained in Step (a) to
prepare base partidles; and
Step (c): adding a surfactant to the base particles
| obtained in Step (b) to support the surfactant
thereby. |
- 15
Moreover, in order to further iﬁprove the properties
and quality of the resulting detergent particles, it is
preferable to furthef add a surface-modifying step
subsequent to Step (c). Preferred embédiments for each.of
20 Steps (a) to (c) and a surface-modifying step will be

described below.

5.1 Step (a) (Step for Preparation of Slurry)
Step (a) comprises preparing a slurry in order to

25 prepare base particles. The slurry used in the preseht



- 46~ I nvention may be preferably a slurry ‘having a non-setting

property which can be conveyed with a punp. Al so, the addi tion .
met hod of the conponents and their order can be . appropriately varied
dependi ng upon the preparation 5 conditions. It is preferable that the
content of the wat er - i nsol ubl e conponent (A) .in the slurry is from®6
to 63% by wei ght, and the cont ent4®f-the water-sol uble

conmponents (B, C) in the slurry is from2.1 to 56% by wei ght. 10

In order that the base particle constituting the base particles
obt ai ned i nisveption may bee prefecably iansflery havingr @seohn-isetaiinigon,

that is the structure in which |arger anounts of the water-sol uble

conponent s PBOPEFtyr whichseqn be convewed whidhsear bamp.of Alllse,bahe particle
than the inn portion thereof, and |arger anounts of the
mater-insolﬁgpét1°n methofp Sife ﬁpe(RPm§P9eBF§séﬁ§ ithed e ordear cpor beon of
-the base Rgart ée than r t he surface thereof (localized

structure ofPEERBEABKELY V?ﬁé @P: FGQIBPEBnﬁﬁﬁeRFfffzlegzgEaCSDa:gng
Sifﬁ ésépgﬁg?ﬁgg%g |sg%e§g|% EgrakReC§58ﬁ gﬁ?ecgsffnﬁb9§gtgﬁlog rate of

- I .
npor tant  Wat8EE insolub1COBBABERERL! 6n) hp' Enb 81 Bk Yo EERE B 20,

slurry in whaghpihgeughe - aahutehs 6BARAAENLE e {htBESsofdbie U oSOlved in
an amount of 60% by wei ght or nore

' components (B, C) in the slurry is from 2.1 to 56% by
weight.

10 : In order that the base particle constituting the base
particles obtained in Step (b) has the structure in the
present invention, that is the structﬁre in which larger
amounts of thé'water-soluble components (B, C) are present
near the surface of the base particle than the inner

15 portion thereof, and larger amounts of the water-insoluble
coﬁponent (A) are present in the inner portion of the base
particle than near the surface thereof (localized
structure of components), the water-soluble components
(B, C) in Step (b) are required to be migrated to the

20 particle surface along with evaporation of moisture. In
such case, the dissolution rate of the water-soluble
components (B, C) in the slurry becomes an important
factor. In other words, it is required to prepare a
-slurry in which the water-soluble components (B, C) are

25 dissolved in an amount of 60% by weight or more,



- 4. .- preferably 70% by wei ght or nore, nore preferably 85% by
wei ght or nore, still nore preferably 90% by wei ght or nore. In
‘general , the water. content required for preparing such a slurry is
preferably from30 to 70% by 5 weight, nore preferably from35 to 60%
by wei ght, nost preferably from40 to 55% by wei ght. Wen the water
content is low, the water-soluble composints (B, C) cannot be
sufficiently dissolved in the slurry, and thereby the proportions of
t he wat er-sol ubl e conmponents (B, C) which 10 are present near .the
surface of puefenahliv (793 hwsaeight qmmang.c mane exaferahdy 1H%dy ti on,
when t he wat er content-is too high, the water content needed to be
evapor at ed Wed-gbte ©X BETSec Stdd Inimgre mraferphlyndh Py weight or
productivity. 15 The maasurerrent rret hod of the dissolution rate of

tS(r)]?aubl e sa}w'té’tsr@rl rsl,d:!tmheﬂe's% urr Ofmaf elrqu?ir%r Hnd vva]E ?Ir'zefed
under redu@FERFTENG, SHCh, Ry % lﬁ‘er%tiﬁ prevpera}gﬁ( ﬁd }c’( P 8% the

]ElQl (t)/(; 3 gne%’% %r%reTE’ ft?e E}blgﬁ he vvater-so uble corf'pioneéilegoit ﬁdt ﬁz
slurry is Q,?Sgp(?g% "flg @) 10 & cggqsgepgw(ﬁ@ﬁ@t em{ﬁﬁ Ree wate@ter-soluble

conponent s u ate y Equation
content is low, the water-soluble components (B, C) cannot

be sufficiently dissolved in the slurry, and thereby the
proportions of the water-soluble components (B, C) which

10 .= are present near the surface of the resulting base
particle are decreased. In addition, when the water
content is too high, the water content needed te be
evaporated in Step (b) becomes high,'thereby lowering its
.producfivity;

15. The measurement method of the dissolution rate of the
water—soluble-components (wéter—Soluble polymer and water-
soluble salts) in the slufry is as follows. The slﬁrry is
filtered under reduced pressure, and the water
concentration (P %) in the filtrate is measured. The

20 ﬁater content of the slufry is denoted as (Q %), and the
concentretion of the water-soluble components in the
slurry is denoted as "R %." The dissolution rate_of the
water-soluble components is calculated by Equation (3):

25 Dissolution Q (100 - P) S |

Rate (%) = - X x 100 : (3)




- 48.. Here, when the cal cul ated dissolution rate exceeds 100%

the dissolution rate is assuned to be 100% - Al so, the
t-enperature of the slurry is preferably from30[err]-to 80[err]C,
nore preferably fromd40[err] to 70[err]C. Wen 5 t he tenperature of
the slurry is in the above range, it is preferable fromthe aspects
of the dissolubility of the wated8sel ubl e conponents (B, C) and the
I'i qui d conveyability thereof with a punp. - A nmethod for
formng a slurry includes, for instance, 10 a process conprising addi ng
an entire dinnet whenm|thatcalkeulated dissoletiomumtefexeeedst10G3 1 xi ng
vessel at first, and in order or sinultaneously adding the remaining
conponent s,the dissolwtionpryterisrassunredctokes clQ0%at er t enperat ure

. al nost ' reaches an qgerable tenperature._ The usual order of 15

addition conpri desS9i rh %EEF¥@F¢¥%U?€ EoRpoHertE tfgpreferablys g

wat L??Li{‘b on S é@f L ekt a’euﬁ%“#%@“- 40° SN, Sypmen,

e addba ta. %m%e‘f?}"g?ﬁ% Vef oot "Bl Bl lis in o pORETE ARG o Eaf 1ati s
added. ;H'Exserabl% ffélﬁmthé Oé%ﬁg&gﬁ:guéfméﬁe Cﬁlém&%iéfgtdwglﬁﬁl nﬁ?m or

ef ficiency, wat er - | e conponent
nor e wOEPAL S6 FulPd {ESHSondh £2, ﬁéhecpoaﬂ&%étﬁiéﬁm mat erial s

may be previously bl ended, and the bl ehded powder starting 25 naterlals
may then b%&ﬁ%ﬁﬂﬂyaﬂk@@é@f NROER A pump.
A method for forming a slurry_includes, for instance,
10 ' a process comprising adding an entire amount or almbst the
entire amount of water to a mixing vessel at first, and in
order or simultaheously adding the remaining components,
preferably after a stage where a water temperature almost
reaches an operable temperature. The usual order of
15 addition comprises firstly adding liquid éomponents such
as a surféctant and a polyacrylate, and'subsequenfly
adding a water-soluble, powdery starting material.such as
soda ash. In addition, a small amount_of the auxiliary
components such as a dye is added. Finally, the water-.
20 insoluble component such as zeolite is added. At this
time, for-fhe purpose of improving blending efficiency,
the water-insoluble component may be added in two or more
separate portions. Also, the pbwdery starting materials
may be previously blended, and the blended powder startiné

25 materials may then be added to an aqueous medium.



- 49. .- "Further, after the addition of the entire conponents,

wat er may be added ‘to adjust its viscosity or the water content of
the slurry. After the addition of the entire conmponents in the
slurry, the conponents are blended for - 5 preferably 10 mi nutes or nore,
nore preferably 30 m nutes or nore, to prepare a uniformslurry,
5.2 Step (b) (Step for Preparation of-B&Se-Particl es) Step (b)
conprises drying the slurry obtained in Step 10 (a) to prepare base
particles. _ As the drying nethod of the slurry, in order to allow
the base pduhthers the addijgiqny Qfy i enfiine|mEEIRetHubbl e of a
desired size and <§§ allowgihe base particle to have the | ocalized

structure &Y% %@?A QT RLUS T S FFI[I Y F WRERE present
[ ti , At bl that t | [ . ' t.ant |
venon, P P ksl dgysien APNIORERELY

particle W(;I(J?ﬂé)ﬁ Segﬁséaaiﬁ | @ld yslur:iye,r C'%%gc% ﬁesrmé)fare-r%.eﬁ'pé “#iying

t ower may be coun ower or concurren ower, and

the 20 pogfa%tﬁlé{ MY by £V s [ gqnsfe,prnfaﬂ L LB D minutes

Vi ewpoi nt's efficiency and 1 nprovenent i1n the particle

strength ofgyt ROIRAS P Ptdfd 85 -a WL £S5 LR8N, device for the slurry

may have any shapes of ‘a pressure: spray nozzle, a two-fluid spray

nozzle, and a rotary 25 wheel. Fromthe viewpoint of having an average

.partIC|e 5.2 8Step (b) (Step for Preparation of Base Particles)

Step (b) comprises drying the slurry obtained in Step

10 (a) to prepare base particles. As the drying method of
the-slurry} in order to allow the base particle to have
pores capable of releasihg a bubble of a desired size and
also allow the base particle.to have the loca;ized
structure of the'componenté which are characteristic to -

15 the present invention, it is preferable that the slurry is
instantaneously dried, and more preferably thaf'spray-
drying to form thé resulting particle with a substantially
spherical shape. The spray-drying tower may be_either é
countercurrent tower or concurrent tower, and the -

20 dountercurrent toﬁer is more preferable from the -

. viewpoints of thermal efficiency and improvement in the
particle strength of the base particles. The atomization
device for the slufry may have any shapes of a pressure
spray nbzzie, a two-fluid spray nozzle, and a rotary

25 wheel. From the viewpoint of having an average. particle



- 50.: size of the resulting base particles of from 150 to 500

[err]m preferably from 180 to 300 pm the pressure spray nozzle is
particul arly preferable. It is preferable that the tenperature
of the high- 5 tenperature gas supplied to the drying tower is usually
from150[err] to 300C,'nDre_preferany_T§ m 170 to 250[erre] C - When
the tenperature is higher than the above Tange, ‘organi c conpounds in
the solid product deposited to the spray-drying tower is likely to

be combust ed i Nhe rdRNIMP AP HAIR d LAEIRH 13 £ o

cause troub tron, 1t71s preferable that t

t enper at ur erg%[ tg%%?%ﬁwwqu YB3 00 G| hd PMsdute spray usual 'y

from70 to nore preferably froma8Q[err] to 1 err]C

Wien t he t emeerzdlelis Parttituldiays ipr@gFerablid.gher 15 t han the above
range, the thermal efficiency of the drying tower is |owered.

5.3 Step (c) (Stdar dis uefernabig Jivedftadibentbemperature of 3fhep high-conpri ses
supporting a surfactant to the 20  base particles obtained in Step (b).
The subf act &empegature gashesupplied é hhet Idriage tomer dlsesismalidsi ng known
“m xers in a batch process or continuous process. Also, in a case
where the mfEesd 1§0°% He yént moxee Priedierab lyafragy 1G@° to 250°%Gy a batch
process, the_nmethod for sggﬁgég? t he base 25 particles and the :

surfactant Whem,the, tempe higher than the above range,

organic compounds in the solid product debosited to the
spray-drying tower is likely to be combustéd when

10 continuous operation is carried out, which can cause
troubles. 1In addition, it is preferable that the
temperature of the gas exhausted from the drying tower is
usually from 70° to 125°C, niore preferably from 80° to
115°C. When the temperature of the exhaust gas is higher

15 than the above rénge,-the thermal efficiency of the drying

tower is lowered.

5.3 Step (c) (Step of Supporting Surfactant)
Step (c) compfises supporting a surfactant to the
20 base particles obtained in Step (b). The surfactant can
be supported by the base particles by using known mixers
in a batch process or continuous process. Also, in a case
where the methdd of the present inventiqn is carried out
in a batch process, the method for supplying the bése

25 particles and the surfactant can be carried out, for



- 51 - i nstance, by the follow ng various processes.

InC|dentaIIy each of the processes (1) to (3) is carried out with
eperating a m xer. (1) A process conprising supplying base particles
in the 5 - mxer in advance; and then adding a surfactant thereto.

(2) A process conprising sinultaneouslysiupplylng each of base
‘particles and a surfactant in the m xér“rn"snal | anounts at a tine.
(3) A process conprising supplying a part of base particles in the

m xer in adjym&c?ﬂcei?%l&\e fgm%yﬁgmgvéffougrgfgéggsggse particles and a

sur f act ant torn's a Anong

these procesgesy v, + y rabl so,
- the surfactant |s dgf% %§§W %%é@h?ﬁéaéegéééé ?1)LF% %?é?%g andg%?ﬁis nor e
pref erabl e dbatyite oﬂératl rdagiaed.in a liquid state is supplied by '
spraying. . the surfactants which are present in the form of

solids or pas}esa eyﬁdsbmncmmhﬁ@ Sup SIPER@t béise Wabticles in €he
practical tenperature range, those surfactants can be added to the

base parti chizser nin hedvance pfard | thyen dad@dng @i senf@ctantctieanstsol uti on by
di spérsing or dissolving the solid or paste-like surfactant in a-
lowviscosit?) A processocomprisinghsimubtanedesly suwplyingteacm afjueous
solution of a nonionic surfactant or water, to prepare a liquid

m xture or RRRR.VATEECILS Fndfa SHFEREEARE ipytheogixex {ir smahbd, the

surfactants which are present in the form . .
amounts at time. (3) A process comprising supplying a

part of-base particles in the mixer in advance; and
10 supplying the remaining base particles and a surfactant
thereto in small amounts at a time.

Among these processes, item (1) above is particularly
preferable. Also, the surfactant is preferably added in a
liquid state, and it is more preferable.that the

15 surfactant in a liquid state is supplied by spraying.

Of the surfactants which are present in the form of
solids or pastes even when heated to a temperature within
a practical temperature range, those surfactants can be
added to the base particles in the form of a 1iqui§

20 mixture or aéueous solution by dispersing or dissolving
the solid or paste-like surfactant in a lowfviscosity |
surfactant, such as a nonionic surfactént, an agueous
solution of a nonionic surfactant or-water, to prepare a
liquid mixture or aqueous solution of surféctants. By

25 this method, the surfactants which are present in the form
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particles,
of the det
particle.
to the sol
resul ting
sprayabl e

of solids or pastes can be easily added to the base

thereby making it further advantageous in the preparation

ergent particles conprising the uni- core detergent

The mxing ratio of the | ow 5 viscosity surfactant or water
I d or paste-like surfactant is preferably such that the

liquid m xture or aqued®s -sol ution has a viscosity i
range. For instance, as to the case of mxing a

pol yoxyet hyl ene dodecyl ether and sodium 10 dodecyl benzenesul f onat
i qui d” m xt@f ese}idsrpHcPARESS can beypashlysadded| yosphaybdse can be

obt ai ned by

it iIXxing ratio to 1:1.4 or |ess.

T it i1 . |
Exanpl es ofpgﬁtgs %ggdt?%?95¥e53F¥%% %%efﬁﬁﬁbﬁrlﬁaﬁﬁﬂtageous hnxrhte
hod ' i Xi |id 15 or paste-like
TEeRerShLOHERE LY dRfetucnfiiogrtioles Smpelb 1By Macknaa of

i ncl ude a
sur f act ant
neutrali zi
agent (for
pot assg um
prepare a

' . ; f R | kal i
ol JELE-das battiglel | tne ui RiH, BRERP BE oFEnt T oous

viscos{¥)! S £Edtafle S WakER 08! Ll SUb184] AP poEHE £he !

1 qui ure of surfactan

n a

e, the

I ng

o 2
this

0

Step, an acighrPiCEHEOLs ObréPerably s@BhOPh&tSHhEALLEER £ fqafiged before
n rfa

addi ng a

surfactant, sinultaneously wth adding a s ant ,

in

the course mixegke "gr faguedast 61lutLbn aha8'a affsB8s Pty 2Pn a SPFAFELRA! -
addi ng the acid precursor of an anionic

10

15

20

25

range. For instance, as to the case of mixing a
polyoxyethylene dodecyl ether and sodium
dodecylbenzenesulfonate, the iiquid mixtufe of surfactants
which is easily sprayable can be obtained by adjusting its
mixing ratio to 1:1.4 or less.

Examples of the method for preparing the above liquid
mixture include a method-of supplying and mixing a solid

or paste-like surfactant to a low-viscosity surfactant or

water; or a method of neutralizing an acid precursor of a

surfactant with an alkalizing agent (for instance, an
aqueous sodium hydroxide or an aqueous potassiﬁm
hydroxide) in a low-viscosity surfactant or water, to
prepare a liquid mixture of surfactants.

In addition, in this Step, an écid precursor of an
anionic surfactant'can be added before adding a
surfactant, simultaneously with adding a surfactant, in
the course of adding a surfactant, or after adding a

surfactant. By adding the acid'precursor.of'an anionic

By



- 53, - surfactant, there can be achi eved high concentration of

the surfactants, control for an oil-absorbing ability -of t he base
particles, and i nprovenents in properties and : quality, such as
‘prevention of exudation of the nonionic 5 surfactant and the
flowability, of the resulting detergent particles.

Exanpl es of the acid precursor of an anbanic surfactant which can be
used in the present invention include al kyl benzenesul foni ¢ aci ds,

al kyl ether or 10 al kenylether sulfuric acids, alkylsulfuric or
al kyeny! sulsurfactants, thexg gambe faphievrd dy.gh concentrgitioma®Ed fatty
aci ds, al kyl ether or alkenylether carboxylic acids, fatty acids, and

the Iike. Iﬁh¢s§urfa°taQﬁ§ﬁeﬁ?ﬂﬁ¥?%rﬁﬁrtﬁﬂeQ%QT%D%RFQP¢% aRHLIEEFPEr addi ng
the 15 urfactant

t of fI bi | f '
the det er gémte 2A39 % é)ﬂ]as %)OI AR #ﬁnp{f(fjvé %%%éa Ir%xlé‘g)r/sgr of "an
i oni f t 0. 30 ts. b
32: Sﬂltc morEr pref%’ralfc%pfrgse’clje‘%éngbo parf asg %néfm%‘e g{%li}?g by
wei ghtg of tgl?r%?ar?@“éﬂcf'&?e f%f{%‘:ﬁ%ttﬂ% resultlﬁ&‘ed%Eé ShEcursor

- of an anlonlc surtactant used 1Is Int ove range, - Cor e
propertleﬁ;ﬁgrgigiégqtlcIe I n the detergent particles are likely to
be mai nt ai ned, and t hereby the detergent particles show excell ent

high-speed 25 gxdipred Wt |ihey. acid prlsiii<or & ddean®ddns for adding the

surfactant which_can be used in the present invention
include alkylbenzenesulfonic acids, alkylether or

10 alkenylether sulfuric acids, alkylsulfuric or
alkyenylsulfuric acids, a-olefinsulfonic acids,
a-sulfonated fatty acids, alkylether or alkenylether
carboxylic acids, fatty acids, and the like. It is
preferable that the fatty acid is added after adding the

15 surfactant, from the Qiewpoint of improving flowability of
the detergent particlés. |

The amount'of the acid precursor of an anionic

surfactant used is preferably from 0.5 to 30 parts by
weight, more preferably from 1 to 20 parts, based on 106

20 parts by weight of the base particles. When the amount of
the acid precursor of an anionic surfactant used is in the
above range, the uni-core properties'of the particle in
the detergent particles are likely to be maintained, and
thereby the detergent particles show excellent high-speed

25 dissolubility. In addition, as the method for adding the



54 ., acid precursor of an anionic surfactant, it is preferable

that those of a liquid state at an anbient tenperature are supplied
by spraying, and that those of a solid state at = - an anbi ent
tenperature can be added as a powder, or they 5 may be supplied by
spraying after nelting the solid. Here, in a case of adding as the
powder, it is preferable that th®24tenperature of the detergent -
particles in the m xer is raised to a point where the powder nelts.
Known m xers can be used as_ devices preferably usable 10 for Step (c)

i ncl udi ng, acdd PFACHTEST |EhShanignds surfactanyyn diiacis Reeigrapie ui
M i ke Machi Co., Ltd.);. . . Hi gh- S d M X "Fuk Powt Cor p.
Vert1cal GUIRH 406ise of @ Mg SHAhb S bR PaltiethiEre Tt MK or
fact d . by Mat s, Kk ' ., Ltd.); PL RE M 15
(i act uFSPR A AP TREHAERP . TR NESSNE TR So118 194698 Kot a
M xer ( manyfactitied oy SBSQIME MU Obe aaded G i ot ! - LG, |
T 0 deté icles ng the

From t he viewpol n pr epar i ng rgent  par conpr i

ni o8 © I8 G0l by SpRnAke Ahier A1 il XS adiape devi cos

| ess I'i kel'y t'o have "strong force adai nst t ase particle

(i.e. thosgdfeerit l£Thse of addiff Yad AHAPIdUELAKAOWE Gird fiSrREES
particle) are preferable, and fromthe vi ewpoi nt of dispersion

ef fi ci ency tiat Rthes Wenipdrditidire Id IS A aget bpot1e® in Nind Ng
efficiency are also preferable. Anong the above
mixer is raised to a point where the powder melts.
Known mixers- can be used as devices preferably usable
10 for Step (c) including, for instance, Henschel Mixer
(manufactured by Mitsﬁi Miike Machinery Co., Ltd.);-
High-~-Speed Mixer (Fukae Powtec Corp.); Vertical Granulator
(manufactured by Powrex Corp.); Lddige Mixer (manufactured
by Matsuzaka Giken Co., Ltd.); PLOUGH SHARE Mixer
15 (manufactured by PACIFIC MACHINERY & ENGINEERING Co.,
LTD. ); Nauta Mixer (manufactufed by Hosokawa Micron
Corp.); and the like. |
From the viewpoint of preparing detergent particles
comprising the uni-core detergent particle, as prefefable
20 mixers, those devices less likely to have strong shearing
force against the base particle (i.e. those mixers less
likely to cause breakdown of the base particle) are
preferable, and from the viewpoint of dispersion

efficiency of the surfactants, those devices with good

25 mixing efficiency are also preferable. Among the above



- 55-+ m xers, a particular preference is given to a m xer

containing an agitating shaft arranged al ong the center line of a
heri zontal, cylindrical blending vessel and agitating inpellers
arranged on the agitating shaft, to 5  carry out blending of the powders
(horizontal m xers), i ncl udi ng Lodi ge M xer, PLOUGH SHARE M xer, and
the like. In addition, thoseS5rixers |isted above in a

conti nuous process can be al so used to support t he surfactant by the
base particles. Also, as the mxers for a continuoys process other

t han t hose F%§?E§ra§oPértPﬁEFér Prefer@&ﬁebésugéﬁenfSP PnBiXREe, Flexo M x

(nanufacture TURBUL| ZER nuf act d Hosok
Meron " Gonghiping anaagihearipe shart arrangsh,alang bR, CPHEN o Step.

wh f
of the noni bine oF' e RofTeentay, cviabiRrel. BiabatfelPaRret BRn ¢ O
or gani ¢ 1 +52YR ?EgpéﬁiéﬁgnglggﬁgéﬁfSﬁr%ﬁetggiﬁatqﬁ Hgft to

poi nt - el evatPhg-age avin I 'ng poi nt rom&5[err]”’ to

100[ erg] C aBQr@g”BF%CEhéh bIBtE ehefbewaérQOtheléenQQQ mi%8rs),0r an

aqueous solutio |ng poi nt-el evati ng . agent can be added

bef ore addi macﬁuaihi;a%aage Mixer, PLOUGHABEARS! Miwek) add mBiealsuefactant,
in the course of ding a surfactant, after addlng a surfactant, or

previously ”1X|ngnWbﬂhl%lﬁﬂff%ﬁbéétmllérédduﬁgeﬂhaboﬁé in aelting
poi nt-el evati ng agent, the caking properties and
continuous process can be also used to support the
surfactant by the base particles. Also, as the mixers for
10 a continﬁous process other than those listed above, there
can be used, for instance, Flexo Mix (manufactured by
Powrex Corp.):; TURBULIZER (manufactured by Hosokawa Micron
Corp.), and the like.
In addition, in this Step, when a nonionic.surfactant
15 is used, a melting point-elevating agent of the nbnionic
surfactant, which is a water-soluble nonionic organic
compound (hereinafter referred to as "melting
point-elevating agent”) having a melting point 6f from 45°
to 100°C and a molecular weight of from 1,000 to 30,000;
20 or an aqueous solution of thé melting point-elevating
agent can be added before adding a surfactant,
simultaneously with adding a surfactant, in the course of
adding a surfactant, after adding a surfactant, or
previously mixing with a surfactant; By adding the

25 melting point-elevating. agent, the caking properties and



- 56..- t he exudation property of the surfactants in the defergent

particles can be suppressed. Exanples of the nelting poi nt - el evati ng
agent which can be used in the present ' i nvention include

pol yet hyl ene gl ycol s, pol ypropyl ene 5 gl ycol s, pol yoxyet hyl ene al kyl

et hers, pluronic nonionic surfactants, and the |iKke. ' The
anount of the nelting point-elevating a@ent used Is preferably from
0.5 to 5 parts by weight, nore preferably from0.5 to 3 parts by

wei ght, based on 100 10 parts by wei ght of the base particles. The
amount is the exu@taé?l@ﬂ’alﬂr;ﬂneﬁ hefagdre sunfFetandia e i datergent

mai nt ai ni ng the un| core properﬁé(ﬁ t he det er.gent partlcle

cont ai ned PRTHE ssed.nyFxagples of Fﬁrtﬁ

di ssolubilit preSS| udat i propert and t he caking
propertiesP °y qﬁé’talﬁ “é’d %ﬁwé‘srﬁgt lﬁ’t esaati ng

poi nt e?eﬁ%ﬁhﬁwmn mc&ﬁﬁr 5 Jp%f??é"“s'é@ﬁxsh”%ﬁ a%'ciw% Smnner, or a

met hog co a [ \/ n er

addi ng) a g? 8{1%?& 'S hl’%el \?%n%g'g ou%tﬁ‘le’qtg britkeh suppre55| ng 41

exudati on doandiyd %mg(%yglyike_ properties of the resulting

det er gent partlcles to the tenperature within the mxer, it
is nore e emdYn idrRttha )ﬁie']g:l'r@ GHited1dia @%@éxﬁg dee@ 25
tenperature equal to or higher than the nmelting point o

is preferably from 0.5 to 5 parts by weight, more
preferably from 0.5 to 3 parts by weight, based on 100
10 parts by weight of the base particles. The amount is
'preferablf in the above range from the aspects of
maintaining the uni-core property of the detergent
'particle contained in the detergeht particles, having
high-speed dissolubility, and suppressing the exudation
15 prdperty and the éaking properties. As a method for
adding the melting .point-elevating agent, a method
comprising previously mixing a melting point-elevating
agent with a surfactant in an arbitrary mannéi, or a
method comprising adding a melting point-elevatinghagent
20 - after adding a surfactant is highly advantageous in
suppressihg the exudation property and the caking
properties of the resulfing detergent particles.
As to the temperature within the mixer, it is more
preferable that mixing is carried out by heating to a

25 temperature equal to or higher than the melting point of



- 57..- the surfactant. Here, the tenperature to be heated is
preferably a tenperature higher than the nelting point of t he
surfactant added in order to pronote the support of t he surfactant,
and the practical tenperature range is 5 preferably a tenperature

hi gher than the nelting point by 50[err]C, nore preferably a

t enperature higher than the .melt isyg point by 10[err] to 30[err]C. In
addition, in a case where an acid precursor of the anionic
surfactant is added inthis Step, it is nore preferable to mx the
conponent s th® surfisctantkeat Haygel othet tapperatneeatowhecheatedadsd

pr ecur sor of the anionic surfactant can react. The

m xi ng ti mepreferablyhaptenperagudet higherr than the melingt podnti of in the
m xing in a continuous process for ' obt ai ning the desired detergent
particl es afkeppurépabppt added ipomrderotooprrPmatesthapfupppstepfbly from
2 to 10 ' addition, in a case where_an agueous

m nut es, | n
sol ution ofthe surfactapta paft the BR3GEAEBLs CEBPETAEHTSf TangR| Lfng
oi nt-elevating agent is_added, a st f _drying,excess, .20 vwater
bontent s dPTRCHABIR P ahaRBPCaFHEs RRAPRG Hiphobhe melting paish by
A powdery surfactant and/ ar owde bui |l der for detergents can be
adged be?or%ﬁa diﬁérg %%?ggggﬁyfg £¥mp§rggﬁﬁ?t§ﬁggﬁgl§hﬁ?t%g3dding a
surfactant 1mé%§iH§ B8¥hEehYf 1025¢0 3898 N01A S4E1RELAN 100L BLLEM adding a

surfactant.
where an acid precursor of the anionic surfactant is added

in this Step, it is more preferable to mix the components
10 éfter heating to a temperature at which the acid precursor
of the anionic surfactant can react.

The mixing time in a batch process and the average
retention time in the'ﬁixing in a continuous process for

" obtaining the desired détergeht particles are preferably
15 | from 1 fo 20 minutes, more preferably from 2 to 10
minutes.

In addition, in a case where an agueous solution qf a
surfactant or an agqueous solution of a melting
point-elevating agent is added, a step of drying excess

20 water contents during mixing and/or after mixing may be
included.

A powdery surfactant and/or a powdery builder for
detergents can be added before adding a surfactant,
simultanéouslylwith adding a surfactant, in the course of

25 adding a surfactant, or after adding a surfactant. By



- 58,: addi ng the powdery builder, the particle size of the
detergent particles can be controlled, and an inprovenent - I n

det ergency can be achieved. Particutarly in a case where an acid
precursor of the anionic surfactant is 5 added, it is nore effective
to add a powdery buil der showi ng al kal i ne property prior to adding
the acid precursor fromthe viewms8 nt of accelerating the
neutralization reaction. Incidentally, the term "powdery bui | der™
mentioned herein refers to an agent for enhancing 10 det ergency ot her
than surfacaddisgwshehppwderyabpdddery the partdche €dmer offetbranpl es

t hereof include base materials showi ng netal -ion capturing ability,
such as zeofietergant ParticéﬁﬁrGﬁésbeb§§étﬁ9€éﬁﬂal§n§héW|h&PEPW&WﬁPﬁng
-ability, such as sodi um carbgnate and potassi um carbonate; base 15
material s shﬁmﬁﬁ5356ﬁﬁcﬁepép Penachpeyring Bﬁgﬁﬁcﬁﬁérly in 3aFR&PI zi ng
ability, such as cry II|ne silicat l,al s enhanci ng -

i oni c strenf ﬁresaehaﬁ dsBGPGHFSOT O%SEBFfQPéonlc sur§a°1:an%r1§dd|t|on

oy bl "o qakhCaLEr o 8He°Sdcbier§R, 5o ARRICBRABRLE puk T T, 10

those prepagﬁgw!ex?a?lkau% KBBU-S9TBEL SN oC kAL LA ARdacryStalllZing

enperature o are préfera Japanese

Pat ent La'dg£BEﬂr§8r %rgﬂ7%§e QQEH 1gt bfnﬁcééléea%ghﬁnﬂhe25 9, line
34; and Japanese Patent Lai 60- 227895

neutralization reaction. In01dentally, the term "powdery
builder" mentioned herein refers to an agent for enhancing

10 detergency other than surfactants which is in a powdery
form. Concrete examples thereof include base materials
showing metal ion capturing ability, such as zeolite and
citrates; base materials showing alkalizing ability, such
as sodium carbonate and potassium carbonate; base

15 materials showing both metal ion capturing agent and
alkalizing ability, such as crystalline silicates; and
base materials enhancing ionic strength,.such as sodium
sulfate.

In addition, crystalline silicates disclosed in

20 japanese Patent Laid-Open No. 5-279013, column 3, line 17
to column 6, line 24 (in particular, those prepared by_a
method comprising calcinating and crystallizing at a
temperature of 500° to 1000°C are preferablé); Japanese
Patent Laid-Open No. 7—89712, column 2, line 45 to column

25 9, line 34; and Japanese Patent Laid-Open No. 60-227895,



- 59.- page 2, lower right colum, line 18 to page 4, upper right

colum, line 3 (particularly the silicates in Table 2 are

pr-ef.er abl e) can be used as powdery buil ders. Here, the al kali et al
silicates having an SiJerr]/Merr]Oratio, wherein M 5 is an al kal
metal, of fromO0.5 to 3.2, preferably from 1.5to 2.6, can.be
favorably used. The anount-059the powdery buil der used is
preferably fromO0.5 to 12 parts by weight, nore preferably from1 to

6 parts by weight, based on 100 parts by weight of the 10 base
particles. pags 2hdawaumight ierlyowdekineuid de page 4, fuppertrkghht s
used is in the above fangf, the uni-core .. property of the detergent
particle coadiuisy ilineel (partigukaslyjerithefiligakes dh fkabhks 4 A%Rd,
excel I ent hi gh- speed dissol ubility can be obtained, and the
particle si AFefprable), £ap heynied s &R%q%ﬁif &pilders. Here, the
Sur f ace- Modi f.yi St . |n 1he pr tdjavention, Jjn order to
modi Ty the. aikail e stidpates ndvand SIS S ISR (he
20 girfackank, i sipad et | bEA AR W 5 WIPTE IR R AP dron - OU!
a surface-nodi fying step conprising addi ng various surface coating
agents descryj kpd.Jel g, 'bé‘sfé‘;ar&d]f. Nsed. ~powder, and (2) liquid
a

materials as enbodi ments for ition. The surface-nodifying step

may be carried outhe Ziount b NEhe (RFwd&Hy iBuiebudP e §h-dfertamiyt eps.
from 0.5 to 12 parts by weight, more preferably from_l to
6 parts by weight, based on_lOO parts by weight of the

10 base particles. When the amount of the powdery builder

for detergents used is in the above range, the uni-core
pfoperty'of thé detergent particle contained in the
detergent particles can be maintained; excellent high-

- speed dissolubility'can be obtained, and the particle size

15 can be favorably controlled.

5.4 Surface-Modifyihg Step

In the present invention, in order to modify the
particle surface of the detergent particles in which thé

20 ° surfactant is supported in Step (c), there may be carried

out a surface-modifying step comprising adding wvarious
surface coating agents described below, such as (1) a fine
powder( and (2) liquid materials as.embodiments for
addition. The Surface—modifying step may be carried out

25 in one step, or it may be repeated in two steps.



- 60. - " Wen the particle surface of the detergent particles

of the present invention is coated, since the flowability and the
non-caki ng properties of the detergent particles are likely to be

i nproved, it is preferable to include the 5 surface-nodi fyi ng step.

The devices used in the surface- nodi fying step are not limted to
speci fied ones, and any of knows @idxers can be used. It is preferable
to use the m xers exenplified in Step (c) above. Each of the surface
coating agents will be explained below. 10 (1) Fine Powder

It is preferabl ewhénat theepavrtiade purfaceeofi theofletergentt parpiriesy
particle is 10 pmor |less, nore preferably rom0.1 to 10.pm \Wen

f

t he averageofathecpresent inventien is cppgedangdnce: the £APWRRALErom t he
vi ewpoi nts of i mprovenents in the coating._ratio of the Egaticle
surface and ghet RendeekiggnPrPRPELALEs OfsEhehdpteRgeP oAb FFSand

the anti-caking_property of the detergent .particles, are . I,mproved.
The aver age@p8r Li-EPAYsERePEf 1MREOVPHe  powdt rpr?%erabggntﬁe198&3&?e3%ﬁy a
met hod _utilizing |ight scattering, for _ins c a_particle
anal yzer (nﬁHEF§EFG sélﬁygng Ste%HorFBS,dE¥b??? 8%%?t§%aeﬁgesﬁ§f%c%

neasured by a

T O1 05COD! Cpons s nfPBELRELE nok 130 LIOR, Lholod A BAR) ©aieniye i ne

powder has hange Capacify or a kal'izing ability
fromthe asgeci Qlindfi®e$e"e4n be used. It is preferable to use the

mixers exemplified in Step (c) above. Each of the surface
coating agents will be explained below.
10 |
(1) Fine Powder
It is preferable thaf the average particle size of
the primary particle is 10 ym or less, more preferably
from 0.1 to 10 pym. When the average particle size is in
15 this range, it is favorable fromfthe viewpoints of
improvements in-the coating ratio of the particle surface
of the detergent particles, so that the flowability and
the anti-caking property of the detergent particles are
improved. The average particle size of the fine powde;
20 . can be measured by a method utilizing light scattering,
for instance, by a particle analyzer (manufactured by
Horiba, LTD.), or it may be measured by a microscopic
obser%ation. In addition, it is preferable that the fine
powder has a high ion exchange capacity or a high

25 alkalizing ability from the aspect of detergency.



- 61 The fine powder is desirably alum nosilicates, which

may be crystalline or anorphous. Besides the al um nosi |l i cat es,
i*norgani ¢ fine powders, such as sodi um sulfate, calciumsilicate,
silicon dioxide, bentonite, 5 talc, clay, anorphous silica
derivatives, silicate conpounds such as crystalline silicate
conpounds, and the like are alsoepreferable. In addition, a neta
soap and a powdery surfactant (for instance, alkylsulfates) of which

_primary particles have a size of 0.1 to 10 [err]m and a 10
wat er - sol ubl e sdThe cEinéecpowderaisydesprabiy. alwhinoshbdicates, whyshal | i ne
silicate conpound is used, it is preferably used in adm xture with
fine powdermay Hee ¢rwptahkbine or ameyphaus: neBesideat theonpound for the
pur pose of preventing deterioration omﬁng to aggl omeration of the
15 crystalpriresilicates, ninap9anif efiR8oPRVHBES anguch as sodlumWOI
C02- absorptio and the |ike., . ... IThe ampunt of the fine powder

; %i%ﬂﬁ?'f? ium silpcate, ghligeRsdigxihde grPenkepiter ef erabl y

used is pret
20 parls byt Syt =BactiotindSs FhitSdijeRtyghivaR. nlfate’ Tl G o

i cl es. f ; _ L |
Phe 11 owabi TSPty IR o o eedt fng Rt flogra oambui o Fof BlE """

CONSUNEers. jjkeSare éf&o,ﬁi&ﬂégaﬁﬁé?rifﬁsaddition, a .metal soap and a
powdery surfactant (for instance, alkylsulfates) of which
primary particles have a size of 0.1 to 10 pm, and a

10 water-soluble salt can be similarly employed. When the
crystalline silicate compound is used, it is preferably
used in admixture with fine powder other than the
crystalline silicate compound for the purpose of
preventing detefioration owing to agglomeration of the

15 crystalline silicates by moisture absorption and
CO,-absorption, and the like.'

The amount of the fine powder used is preferably from
0.5 to 40 parts by weight, more preferably from 1 to
30 parts by weight, particularly preferably from 2 to

20 20 parts by‘weight, based on 100 parts by weight of the
detergent particles. When the amount of the fine powder
is in the above range, the flowability is improved,

thereby giving a good texture to consumers.

25 (2) Liquid Materials



- 62 .- The liquid materials include water-sol uble polyners

and fatty acids, which can be added in a state of aqueous sol utions
'or. a nolten state. (2-1) Wat er - Sol ubl e Pol ymer 5

Exanpl es of the water-sol uble polyner include car boxynet hyl

cel l ul ose, polyethylene glycols, and pol ycar boxyl at es such as sodi um
pol yacryl ates and copolyners of @2ryl acid and maleic acid and salts
t hereof . The anmount of the water-soluble polyner used is 10 preferably
fromO0.5 to 10 parts by weight, nore preferably froml to 8 parts by
wei ght, parti culThe yigudide matigrifgl@ninclude watems seiublehypodsimgns based
on 100 parts by wei ght of . . the detergent particles. Wen the anount
of the . and et S6idia-c HHImSEn & RA4e dfors Sige Of FBIRRIS 15
show ng excel lent flowability and anti-caking properties can be

~ obt ai ned WEPH RS Q% A AL YEDR @ cont ai ned i n . the detergent
particles n.naintain theiy .uni.-c property and have excel | ent
hi gh-speed(ig’l 31 ub |"‘{]at"3$’ir SolLjble %r("(}yé“)er Fatty Acid | |
Exanples of the id i > fatty id ' . 10 to 22
car bor? at ons. Tﬁ'fe}éﬁ%"ﬁ ogff 1?%6\4%3-1 :3&%1% ues}éﬁ%qu H}csluﬁireefer_abl y from

Wi ght b T o os B e SR e ™ ar [l e
CO”priSingpbh?carboxylates such as sodium polyacrylates and
c0p61ymers of acryl acid and maleic acid and salts
thereof. The amount of thé water-soluble polymer used is
10 preferably from 0.5 to 10 parts by weight, more preferably
from 1 to 8 parts by weight, particularly preferably from
2 to 6 parts by-ﬁeight, based on 100 parts by weight of
the detergent particles. When the amount of the
water-soluble polymer is in the above range, a powder
15 showing excellent flowability and anti-caking properties
can be obtained-while the detergent particle contained in

the detergent particles can maintain their uni-core

property and have excellent high-speed dissolubility. .

20 (2-2) Fatty Acid
Examples of the fatty acid include fatty acids having
10 to 22 carbon atoms. The amount of the fatty écid used
is preferably from 0.5 to 5 parts by weight, more
preferably from 0.5 to 3 parts by wéight, based on 100

25 parts by weight of the detergent particles comprisihg the



- 63..- - uni - core detergent parti'cl e. In a case of those in a

solid state at an anbient tenperature, it is preferable that they are
heated to a tenperature showing flowability, and then supplied by
sprayi ng. 5 6. Detergent Particles Conprising Miulti-Core

Det er gent ' . Particle The detergent particles of the
present invention can be const+t@Bed by a nulti-core detergent
particle. The 10 nmul ti-core detergent particle may be those in which the
above base particle constituting the uni-core detergent particle

descri bed mls&an%rsi%em Rar g omer & cage of thoews,% 3n which

wat er - sol ubl |ts such as s carbonate and 1%%? e used as a
core are acf@ r“%ﬁ e ay$n "&ﬁltfr}ft F%ﬂqﬁfé?%‘%%-l EATE Yent .
particle i

particul ar Sﬂ}a’r?"e ra%bhge%%%ie%g%s:g %E%Lﬁlg‘?eﬁ %?&Vﬂoﬁégﬁhw core

det er gent | cal i zed structure of the
base part [ (I%ﬁ{é soq-f %%lbéi%}n %f)lte%rl di ssolubility can be further

i mpro Therefore, as the base partlcle used herein, the base
partic e inthe -~ uni-core detergent particle described above can be
used, 6 .2Nd mistditfort B0 fille MBSHD LA RS MUDPOLESEE Detdgdite e

particle, the surfactant in the uni-core detergent 25 particle described
above can be useshrtildienddition, the

The detergent particles of the present invention-can
be constituted by a multi-core detergent particle. The
10 multi-core detergent particle may be those in which the
above base particle constituting the uni-eore detergent
particle described in Section 4. above is aggiomeratedg or
those in which water-soluble salts such as sodium
‘carbonate, and the like used as a core are agglomerated,
15 and it is preferable that the detergent particle is
capable of releasing a bubble of a given size. 1In
particular, the use of the base particle constituting the
uni-core detergent particle contributes to the 1ocalized
structure of the base particle, so that the high-speed .
20 dissolubility can be further improved. Therefore, as the
| base partiCle_used herein, the base particle in the
uni-core detergent particle described above can be used,
and as the surfactant which can be supported by the base
particle, the surfactant in the uni-core detergent

25 particle described above can be used. In addition, the



- 64, - mul ti-core detergent particle can be easily fornmed by

i ncreasing the amount of the surfactant. Incidentally, t he

di ssol ution accel erati on between the base particle can , be enhanced
by using a foam ng.agent such as sodium 5 bi carbonate or a o
per car bonat e. 7. Properties of the Detergent Particles
Conprising . - Multi-Core Detergént Particle The
detergent particles of the present invention have 10 hi gh- speed

di ssolubility. The "high-speed dissol ubility of the detergent
particl es" mayd tdefaored G%Qﬂg@qﬁ @agiicle can he @agidy Earmed donfirned by

‘the net hod of Section 4. 2. descri bed above. I n addition, the

det ergent pRCTEASInGfthe amou”c%é’fprt&eerﬁuri%ﬁnr‘bn m%@%a}]érﬂly hi gh

dISSO|UtI0n rate 1 to th et erge rticle IS é% € uni-core
det er gent ﬁ’ﬁé’ %ﬁ%‘fe d‘ﬂ" 8’%? icle can

di ssol ubi | than t dISSQ|ubI|I aof caonvention det ergent s

As Lo the bay st btwesa\?eraagf‘ aﬂ&nqagee% SRR 27 soqtyi( [ooani 11y,
the cgki ng RronRed property, it is preferable
t hat ?he nﬁﬁil-core éitergegi partlcles have simlar properties to
t hose conprising the uni -core detergent particle described in
Sections 4.2.3 t hrough 4.2.7 above. 25

7. Properties of the Detergent Particles Comprising
Multi-Core Detergent Particle
The detergent particles of the present invention have

10 _ high-speed dissolubilify; The "high-speed dissolubility:
of the detergent particles" as defined in the present
invention can be confirmed by the method of Section 4.2.2
described above. In addifion, the detergent particles of
the present invention show similarly high dissolution rate

15 to the detergent particies comprising the uni-core
detergent particle, thereby showing a higher high—speed
dissolubility than the dissolubility of conventional
detergents. |

As to the bulk denSity, the average particlensize,

20 the flowability, the caking property, and the exudation
property, it is preferable that thé multi—core.detergent
particles have similar properties to those comprising the
uni-core defergent particle desdribed in Sections 4.2.3
through 4.2.7 above.

25 |



- 65.; . ' 8. Det er gent Conposition The det er gent
conposition of the present invention conprises (a) detergent
particles each conprising a uni -core detergent particle and/or

- detergent particles 5 each conprising a nmulti-core detergent particle;
and (b) det ergent conponents separately added, other than

Conmponent (a) (for instance, fluorescenb5dyes, enzynes, per funes,

def oam ng agents, bl eaching agents, bl eaching - activators, and the
lirke). 10 In this case, the detergent conposition conprises

det ergent phrti Pekergenti Gompesheiomi - core detergent particle
and/or the multi-core detergent particle of the resent invention,
in an anount of Therdetergenposepposition ef jhre gpregert hpyenpiener ably
60% by meiqgt or, nore %i still nore ﬁrefer bly 80% by wei ght or nore
in the ompit 295 efR) IRHPEIER bR TSRS FRRR ngOTPTHBERIbRe t o

provi de a detgergent conposition_ havi a rt her, enhanced .. hi gh- speed
dissolubili%@%-ébre &éégkge?% ?ﬂ%éﬁ%g ea%égéﬁgi%?eﬁ%ﬁﬁgsP?FBﬁ?l?ﬁ t he

process of | V] t ] n Ltion in, water

particle coengs%t%ﬁ%f%#éé]%aet@?lg'glﬁt&(;:]tgigrrp%esl&%?%én)&m%ﬂ#lcle’ g?%l QQZe a
bubble fro | r | f I, C si ze of
one-tenth gé%%%ecﬂgééﬁgsféﬁﬁﬁ% é&i&&' %%??fc llggrclzonst ituting the

det er gent QRSSHeA®N HF CUDLSingBancd] of PG ¥caV0 @Fed P EnzPRES,
preferably 50% or nore, stil
perfumes, defoaming agents, bleaching agents, bleaching
activators, and the like).

10 In this case, the detergent composition comprises
detergent particles comprising the uni-core detergent
particle and/or the multi-core detergent particlé of the
présent invention, in an. amount of'preferably 50% by
Qeight or more, more preferably 60% by weight or more,

15 stil; more preferably 80% by weight or more in the
.dgtergent composition, thereby making it possible to
provide a detergent composition having a further enhanced
high-speed dissolubility. |

In the above detergent composition; in the process-of

20 dissolving the detergent composition in water, the
particle constituting the detergent composition which _
re;ease a bubble from.the inner portion of the particle of
the size of one-tenth or more the particle size of the
particle constituting the detergent composition occupies

25 preferably 30% or more, more preferably 50% or more, still



- 66-.5 nor e preferably 80% or nore, of the particlé'constituting

the entire detergent conposition. The detergent conposition of
the present invention - has a high-speed dissolubility, and its

hi gh- speed 5 di ssolubility can be confirnmed by the nethod as descri bed
in Section 4.2.2 (in thi's case, the "detergent particles” shoul d
read 'detergent conposition'). - 6BXAMPLES 10 Preparation of Base
Particle Base Particles 1 were prepared by the follow ng

pr ocedur es. To a 1 nferr]-mxing vessel having agitation

i mpel | ers gere prefergiplyl 90% Qy Berqatef. thetparthelaacenstifptingure 15
reached 55[err]C, 48 kg of a 50% b melght-aqueous sodi um
dodecy! benZehMe e FHHRt 22 ERTIRRBAC F551RY- of a 40% by

i ght - di I | at ti dded \ h to.
reroht_aaueous sgdl U polysct YL absostbIui o0 A 890y ypuenhlhe'°

b te, 60 _k f ' 9. k f 0. | Lfite, d 3 k
carbonate, 109 RLoROGA ML Funf by DondCirs SRSHLIBRRI 1S 200 ° KO

addi tignal Jp; NN EPFity can béogoﬁﬁ%%ﬁeégﬂ%i%ﬁemﬁétﬁggegst8§§8£?be§nd'the-

obt ai ned m xture was stirre nutes to give a unirform

slurry. Thejd igadtiSAPEI 212 e1RT thil ScaLd] r¥hdeeaaBEBHELE pafPiclek
addition, the water content 1n this slurry was 50% by™

should read 'detergent composition').

EkAMPLES
10 Preparation of Base Particle
Base Particles 1 were prepared by the following
procedures. |
To a 1 m®-mixing vessel having agitation impellers was
added 465 kg of water. After the.water temperature
15 reached 55°C, 48 kg of a 50% by weightéaqueoﬁs sodium
dodecylbenzenesulfonate solution and 135 kg of.a 40% by
weight-aqueous sodium polyacrylate solution were added
thereto. After stirring the mixture for 15 minutes, 120
kg of sodiﬁm carbonate, 60 kg of sodium sulfate, 9 kg of
20 sodium suifite, and 3 kg of a dye were added. After
stirring thé resulting mixtﬁre for additional 15 minutes,
300.kg of zeolite was added thereto, and the obtained
mixture was stirred for 30 minutes to give a uniform
slurry. The final temperature of this siurry was 58°C.

25 In addition, the water content in this slurry was 50% by



- 67. - wei ght, and the dissolution rate of the agueous conponents
(sodi um pol yacryl ate, sodium carbonate, sodi um sul fate, and sodi um
sulfite) was 100% This slurry was sprayed with-a pressure
spray nozzle 5 arranged near the top of a spray-drying tower at a
sprayi ng pressure of 25 kg/cnferr]. A high-tenperature gas fed - to
the spray-drying tower was supplied fr0@7Z ke | ower portion of the
tower at a tenperature of 225[err]C and exhausted fromthe top of
the tower at a tenperature of 10 105[err]C. The conposition of the
resul ti ng BaedgR#yt antlethé dissolugadnt KaterofethPegqurensorcoRrpeONeRd N in
Table 1. Also, as ' to Base Particles 1, an exanple of an SEM i mage
of a split (sodiumcpoiyacewiese,wsedinmasarbapatre peAiv® sudifateand t he
pore size of an inner portion of the particle is shown in 15 Figure 8.
IncidentalI?Pdmﬁpﬁiﬂﬁg&Pafﬁ§eBa¥ésP&PB%cIes 1, it was confirned that
pores with a pore size_of from 0_4 the_particle siziepere

found in 88% of FﬁéspﬁﬁPFEVewaslg%ga?ﬁgrgftbnaaégggagr aPRE W ol 6T &
size/particle 8h28q' Rehl®the top BR0U°CSBEL bk IRgPRLMeE! Gevas 3 1/5). 20
| spraying pressure of 25 kg/cm?. A high-temperature gas féd
to the spray-drying tower was supplied from the lower
portion of the tower at a temperature of 225°C and
exhausted from the top of the tower at a temperature‘of
10 105°C. The composition of the resulting Base Particles 1
and the properties thereof are shown in Table 1. Also, as
' to Base Particles 1, an example of an SEM image of a split
cross section when measuring the particle size and the
pofe size of an inner portion of'the partiqle is shown in
15 Figure 8. Incidentally, with regard to Base Particles 1,
it was confirmed that pores witﬁ a pore size of from 1/10
to.4/5 the particle size were found in 88% of the particle
(Here, an average value for pore size/particle.size in the

above 88% of the particle was 3.1/5.).

20



Base..Particles 1 2 Conposition of Base Particles (% by weight)
50

Conmponent A Zeol i te*l 50
67 40 Conmponent B | Sodi um Pol yacryl at e*2 9
9 9 15 Conmponent C Sodi um Car bonate *3
20 20 17 28 Sodi um Sul f at e
10 10 - 16 68 - Sodium Sulfite
1.5 1 1 1 Q hers Sodi um
Dodecyl benzene- 4 4 - -
sul fonate*[err] Auxi | i ary Conponents ' 0.5 1
1 1 (Dyes, etcpaneré] 1 Wat er.
5 5 5 5 Slurry Formations Vat er Cont ent
of Aqueous Slurry 50 42 38 - 54 (% by
W) Di ssol uti on Rate of Water-Sol ubl e Conponents (% by w.)
100 90 100 100 Spra i . .Gas Supplyin
Tenp. ([err] 0 225 o Qraglezg‘%“mles Phob cas
Exhaustion Tenp. ([err].Q 105 1 196 3 109
108 Spr ayrmg—Pressure (RgrTrierT) 25 ' 25— 25
25 Pr oper tGoppositidBast: Biwer Partlieles (4 Buwkighehsity (g/liter) 620
640 720 610 Average Particle Size ( [err]m 225
235 Cémfdnent A 215 Particle Strength (kg/cnferr])
250 320 Zeolite*! 370 _ 254 Suppgg ting Abgti ty (m/,4009)
52 44 - 65 Wat er Content (% by wei ght)
5 gdgmponent 8- 5"y ) 3.0
- 69 - | _S°d1“¥2é’ﬂg¥aﬁ§yl§ﬁefab| e 1:- 2 9 9 15
Component C
Sodium Carbonate *2 20 20 17 28
Sodium Sulfate 10 - 10 - 10
Sodium Sulfite 1.5 1 ' 1 1
Others ' '
Sodium Dodecylbenzene- it g = -
- sulfonate*? _
Auxiliary Components 0.5 1 1 1
~ (Dyes, etc.) *5 '
Hater 5 5 5 5
Slurry Formations
Water Content of Aqueous Slurry 50 y2 38 . - 54
(% by wt.) '
Dissolution Rate of Water-Soluble )
Components (% by ut.) 100 90 100 100
Spray Drying
Gas Supplying Temp. (°C) 225 227 234 228
Gas Exhaustion Temp. (°C) 105 106 109 108
Spraying Pressure (kg/cm?) 25 25 25 25
Properties of Base Particles
~ Bulk Density (g/liter) 620 640 720 610
" Average Particle Size (ym) 225 235 250 215
Particle Strength (kg/cm?) 250 320 370 230
Supporting Ability (ml1/100g) 52 48 uy 65

Water Content (% by weight) 5 - 3.2 3.4 © 3.0




*1)~, Zeolite 4A-type, average particle size: 3.5 [err]m

(manuf actured by Tosoh Carporation). *2): Aver age nol ecul ar

~twei ght: 10000. 5 *3): "DENSE ASH' (.manufactured by Central d ass
Co. , Ltd.). *4): "NEOPELEX F65" (manufactured
by Kao Cor por ati on). *5): Fl uorescent dye

"TI NOPAL CBS- X" (nmanufactured by 10- 69 - C ba- Gei gy) .

Base Particles 2 to 4 were prepared in the sane manner as above: The
conposition and the properties of each of Base Particles are shown
in Table 1. A fiemapks on fIableedeh of Base Particles 2 to 4, exanples of
SEM i mages of ‘a split cross section when nmeasuring the particle size
and t fd Yor e 289t % 4 §¥RRyr HREATH RATHRLDHFH7I 8 -

shown in Figures 9 to 11._ Wth r arg?to Base Particles 2, it was
confirmed that poredBAHHEaF Y, 4R ?ciﬂﬁp%tio J*10 to 4/5 the

particle sizgnere found i 04 . . | cl e (Here, an average
val ue for por eﬂg'i zelAB’a%rﬁdal%%]elﬁélgcqlélgsﬂzeelthF't the&gi)do've 85% of the particle
was 2 2/5.). J4fh o« ggayd Iﬁﬁé‘% ' 147 S, | rmed t hat
poregs v\%r){h a ;?oErNeSﬁsi ze of( roml élo‘%r%do%i;ct 1:eIlafolart | cﬁrﬁscls'z'e 25
were found in 91% ofpdqie) particle (Here, an average val ue

- 70 - for ‘pore sizel/particle size in the above 91% of the-
*4): "NEOPELEX F65" (manufactured by Kao
Corporation).

*5): Fluorescent dye "TINOPAL CBS-X" (manufactured by

10 Ciba-Geigy).

Base Particles 2 to 4 were prepared in the same
manner as above. The_composition and the properties of
each of Base Particles are shown in Table 1. Also, as to

15 each of Base Particles 2 to 4, examples of SEM images of ‘a
split cross section when measuring the particle size and
the pore size of an inner portion of the particle are
shown -in Figures 9 to 11. With regard to Base Particles
2, it was confirmed that pores with a pore size of from

20 1/10 to 4/5 the particle size were found in 85% of the
particle (Here, an average vélue.for pore size/particle
size in the above 85% of the particle was 2.2/5.). With
regard to Base Particles-s,'it was confirmed that pores
with a pore size of from 1/10 to 4/5 the particle size

25 were found in 91% of the particle (Here, an average value



parti.cl e was 1.3/5.). Wth regard to Base Particles 4, it was

confirmed that pores with a pore size of from1/10 to 4/ 5 the
particle size were found in 72% of the particle - 5 (Here, an average
value for pore size/particle size in the . above 72% of the particle
was 3.4/5.). Al so, these base particles were anal yzed by

FT- | R PAS, SEM observation, and EDS. As7® result, it was confirnmed
that the base particles had a coating-type 10 particle structure
wherein the proportion of the zeolite. was high in the inner portion
of the partf@FePOEﬁdSFHE/Parti°1ﬁa§éFeséPuEhG BGPY@BPlﬁnttﬁéemater-soluble
salts were resent near the particle surface

Exanpl e 1 partlcle W ?hi‘gépe genleHrFPSPEQ &P Pﬁ@eppé§§ﬁ91?ﬁvént96h wer e

btained b ' P

oropor t i on’ ¥ASwHORR AR That ThedRs. %ﬁrﬁzssgp%? 5328 of tgm 34200R0n |
[ [ Tabl e t t

Sorerr] G o kel AGopEREIRier 5128 fefelRblna®lp 2280 BEFPECPREEIELE quppl i o

n Lodsge Myghe, an avégaaaf 961HECEoRY olfl gsgiaggpgrle B1E0s12b! dn the

capaC|ty tersy equi ppe a Jac agl fat i'on “Was
initiated mhggvgh92§15grtﬂgv agtgcmglgagxgs4gg59 rpm and 25 a chopper

(4,000 rpm. Incidentally, heated water oférr]C
-71- was AuUBBl i eHek8 bhse] pakelcabsawbravahalgzat &9
_FT-IR/PAS, SEM observation, and EDS. As a result, it was
confirmed.that the base parficles had a coating-type
10 particle structure wherein the proportion of the zeolite
was high in the inner portion of the particle, and the

water-soluble polymer and the water-soluble salts were

largely present near the particle surface.

15 Example 1

The detérgent particles of the present invention were
obtained by supporting a surfactant to Base Particles 1 in
a proportion shown in Table 2. Twenty-three parts by
weight of a nonionic surfactaht shown in Table 2 were

20 heated to a temperature of 50°C. Next, ;OO parts by

weight of Base Particles were supplied in L&édige Mixer-
(manufactured by Matsuzaka Giken Co., Ltd.; capacity: 20
liters; equipped with a jacket), and agitation was
initiated with the mixer having a main axis (150 rpm) and

25 a chopper (4,000 rpm). Incidentally, heated water of 60°C



liter.s/mnute. To the above m xer, the nonionic ~surfactant was added

in a period of 2 mnutes, and thereafter the added m xture was

agitated for 4 mnutes, 5 and the resulting m xture was di scharged.

The properties of the resulting detergent particles are shown in Table
: - 72 - '

Tab | e 2 : - 71 -

Exanpl es : 1 2 3 4

5 6 Conposition Base Particles 1 100 '

100 100 wdas0Osuppdfed iO0theejackaibnatnacfBowf aatanbf 160l yoxyet hyl ene

Al kyl Ether *[err] 23 21 15 15 20 15 Anionic

Surfactant litessKminetee] To the above mixer, the nonionic - 15

- - 15 Acid Precursor of Anionic Surfactant LAS- Acid Type *[err]
oo -surfactant wag added in a_perpgd p£j 2 népytesy r gnd

- - - - i ng Poi nt - EIevatlng Agent of

Noni oni ¢ SutPaEeahter EB?y@?ﬂﬁaeﬂéxEP§€oWaS agitafpd for 4 minutes, .

2 ne Buil nae Ash (Pulverlzed to

Aver ag% F%’}%Eﬁ’%_ﬁi‘élgf-%gélmfﬁ#pfﬁ) was glscharg
lo St SO phodUPtal R YR GO P o

nor pho
- are shown in TaBle 2: - Properties Average Particle
Si ze [[err]n] 230 235 240 240 270 260 255 Degr ee of
Particle G owth 1.02 1.04 1.07 1.07 1.20 1.16 1.67 Bul k
Density (g/liter) 620 640 650 660 680 650 610
Si xty-Sec. Dissolution Rate [% 99 99 98 97. 97 95

91 Thirty-Sec. Dissolution Rate [% 96 96 94 93 90 92
83 SEM Observation of Split Cross Uni - -

Mul ti - Section ' Cor e
Core ' )



- 73 - | Remar ks of Table 2: *1: "EMULGEN 108KM " avefage

addi tional nolar nunber of ethylene oxide: 8.5
[.manuf act ured by Kao Cor poration]. 5 *2:
"NEOPELEX F65" (sodi um dodecyl benzenesul fonat e)

[ manuf actured by Kao Corporation]. *3:  "NEOPELEX FS"

(dodecyl benzenesul foni ¢ aci d) - 72 - [ mnuf actured by Kao

Cor poration]. - *4: "LUNAC P-95" [nmanufactured by Kao
- Corporation]. 10 *5:  "K-PEG 6000," average nol ecul ar wei ght: 8500
_[manuf actured by Kao Corporation].. *6: Zeolite 4A-type, average
particle size: 3.5 pm o T'aﬂhﬂnmfé%tured by Tosoh Corporation].
*7: Product prepared in Preparation Exanple 2 of 15 Japanese
Pat ent Lai d—OpeA—No—08—132404—average per-t+ecte—stze—8
pm *8: Particles obtained by cIaSS|fy|ng &mduneﬁlectlng
particles sandwi ched between a 125 pmsieveq 2 3 4 opsping gnd a
180 pmsieve opening. 20 Al anpunts are expressed in parts hy
wei ght . ... The hollowness of the detergent particles was

measur ed. AsCHEPOHEIN it was found that pores with a 25 pore size of

1/10 to 4/5 the partlcle size were found in
Base Particles 1 100 100 100 100 100 100 *2

Nonionic Surfactant

Polyoxyethylene Alkyl Ether *! 23 21 15 15 20 15
Anionic Surfactant '

LAS-Na*? ' - - 15 - - 15
Acid Precursor of Anionic Surfactant '

LAS-Acid Type *3 , - - - 15 - -

Palmitic Acid ** . - - - -
Melting Point-Elevating Agent
of Nonionic Surfactant

Polyethylene Glycol *° S - 2 1 1 - 1
Alkaline Builder

Dense Ash (Pulverized to Average

w
|

" Particle Size of 10 gm) — - - - 3 -
Surface-Coating Agent (Fine Powder) ,
Crystalline Aluminosilicate *¢ — 10 10 10 - 8 10
Anmorphous Aluminosilicate *? - - - - 5 - -
Properties
Average Particle Size [ gm] 230 235 240 2u0 270 260 255
Degree of Particle Growth ' 1.02 1.04 1.07 1.07 1.20 1.16 1.67
Bulk Density (g/liter) 620 640 650 660 680 650 610

Sixty-Sec. Dissolution Rate [#] 9 99 98 9T 97 % 91
Thirty-Sec. Dissolution Rate [%] 9% 9 94 93 90 92 83

SEM Observation of Split Cross ) Uni- Multi-
Section Core Core




-l(4--,. 86% of the particle. Further, .the dissolution
behavi or of the detergent particles was observed by a digital

m croscope. As a result, it was confirnmed that a bubble with a size
of 1/10 5 or nore of the particle size was rel eased from 87% of the
particle (Here, an average value for size of a rel eased

bubbl e/ particle size in the above 87%70f73 e particle was 3.0/5.).
Further, the surface of the detergent particles was. surface-coat ed
with 10 parfs _by.wei gh a, 10 crystalline alumnosilicate. The
properties EF %gs ot II'a%ﬁ«?"sgl‘ting detergent particles were such that their

di sso ubl 11ty vias, 7ol REfyiREn 388K B‘Q%Q)Iecra% i tional WY Simper 1°

Exanpl e 2 rgen thé présent T nventron were
obtained by adding t08as¢nbakhiCbsiab: & 300 AREactured HY K ant

sol ution previously ane% &??h a po yethyleng : acgﬁrﬁéo?&ghomn I n Tabl e
2. 20 Twent ycehporailisny Wei ght of a nonionic surfactant

and 2 parts by weight of "a pol yethylene glycol each shown in Table 2

~were hgated to axpenpengorEeEX’ F68MeNsb@iumd dodecyl ben@iddedud flor@itied -
m xture. Next, 100 parts by wei ght of Base Particles were supplied

in the sane mXxer as i[mand¥actuédTplyeKho Todpagiattdondn was initiated with
the mxer *3: "NEOPELEX FS" (dodecylbeﬁzenesulfonic acid)
[manufactured by Kao Corporation].
*4: "LUNAC P-95" [manufactured by Kao Corporation].
10 *5: "K-PEG 6000," average molecular weight: 8500
[mangfactured by Kao Corporation].

*6: Zeolite 4A-type, average particle size: 3.5 pm

| | [manufactured by Tosoh-Corporation].

*7: Product prepared in Preparation Example 2 of

15 Japanese Patent Laid-Open No. 9-132794, average
| particle size: 8 pm.

*8: Particles obtained bf classifying and cdllecting
particles sandwiched between a 125 pm-sieve
opening and a 180 pﬁ—sieve opening.

20

All amounts are expressed in parts by weight.

The hollowness of the detergent particles was’
measured. As a result, it was found that pores with a

25 pore size of 1/10 to 4/5 the particle size were found in



- 75, having a main axis (150 rpn) and a choppef (4,000 rpm.

Incidentally, heated water of 75[err]C was supplied in the _ j acket at
asflowrate of 10 liters/mnute.- To t he above m xer, the |liquid

m xture was added in a period of 2 5 m nutes; and thereafter the added
m xture was agitated for 4 m nut es. Further the particle surface of
t he detergent particles vas surfaZé Coat ed mnth 10 parts by weight
of a crystalllne alun1n05|llcate ' The properties of the
resulting d r t .particles are shown in Table 2. The
hol | owness %65% q"é? 1f’“"p]a‘?'t I cl es was rreasured As aresult, it

was found that pci._rezstr\{glth%/ O:fs§%ﬂ9{10r?. %g‘; c;lélgft {Q%%Eﬂld e

size were found in e par 0 exanp e o1 i mage

of a 15 §%¥ e s and

the pore si %lca%s?msf%%%%an@g?&ﬁ %rtlcllﬁf?lg‘?égt:?ﬁé' Ageadetergent
particles i sedipy) it Rl Cordfirmed that a bibbidesithhe Qiéé%fltipi‘o
behavi or of the detergent particles was observed in the same nmanner

as in Bxanplgr nore®bf tHS pareseld  site Wass rulieds@d £Heh S7HUbblenaith a
si ze of 1/10 or nore of the particle size was rel eased from 89% of

t he parti cl pdiHeicle aHeawe) age avaregd ofabig efaf $ize of arrhasesd
bubbl e/ particle size in the above 89% of the ~ particle was 2.8/5.).
I n addi ti on,bubbleydarticle heiz5in thpsl sty | &he gf ycne , pateiabe i waaki ng
properties of the
3.0/5.). Further, the surface of the detergent partlcles
was surface-coated with 10 parté by weight of a
10 crystalline aluminosilicate. The properties of the
resulting detergent particles were such that their
dissolubility was maintained, and flowability was

improved.

15 Example 2

The detergent particles of the present invention were
obtained by adding to Base Particlés 1, a nonionic
surfactant solution previously mixed with a polyethylene
glycol. shown in Table 2. -

20 Twenty-one parts by Weigﬁt of a nonionic surfactant
‘and 2 parts by weight of a polyethylene glyCol each shown
in Table 2 were heated to a temperature of 70°C, to
prepare a liquid mixture. Next, 100 parts by weight of
Base Particles weré-supplied'in the same mixer as in

25 Example 1, and agitation was initiated with the mixer



- 76, detergent particles can be further inproved,,and t he

exudati on of the nonionic surfactant can be further suppr essed. 5
Exampl e 3 The detergent particles of the present i.nvention were
obtai ned by adding to Base Particles 1, surfactants and ot her
conmponents in proportions shown in Table 2. : Fifteen parts by
wei ght of a nonionic surfactant, 15 1075 parts by wei ght of an anionic
~surfactant, and 1 part by - wei ght of a pol yet hyl ene gl ycol each shown

Tabl t f 70 d d, t
Lpepgreea havgng|gqﬂ?ann?§%ﬁri95§u5§g era&ure RBPS S&%gbﬁ?aggptléﬁes °

T 0 ot petiabeanigs paaERa HEsEF Be ZSEWB “sfppiteq T4 ERe 1001 L 1C
t hereaf t er 52&@?(’@& g ﬁsf,t Fﬁﬂga JOF 10 1@9&'@7 f‘{‘% 5 &fbwhrasabove

The propertires o e resu rgent par shown in
Table 2. 2Qixer, theThEql4l AYREEPeOWakN8ad8ECEACA! pBREBHCLES 2WAS

measured. As a résult, it was found that pores with a pore size of
1/10 tg 4/ 5m§.ﬁ_ﬁté§rthﬁhetﬁéi'éa\,ﬁ@ée taendadad mixtu28%ak hhetRded &b
Further, the dissol uti on behavior of the detergent 25 . particles was

observed in4th£naaé§.namnethes,ithxpartecle surface of the detergent
‘particles was surface-coated with 10 parts by weight of a
crystalline aluminosilicate.
The properties of the resulting detérgent particles
10 are shawn in Table 2. |
The hollowness of thé detergent particles was
measured. As a result, it was found that pores with a
pore size of 1/10 to 4/5 the particle size were found in
87% of the particle. An example of an SEM image of a
15 split cross section when measuring the particle size and
the pore size of an inner portion of the particle for the
detergent particles is shown in Figure 12.
Further, the'dissolution behavior of the detergent
particles was observed in the same manner as in’Example.l.
20. As a result, it was confirmed that a bubble with a size of
1/10 or more of the particle size was releaéed from 89% of
the particle (Here, an aVerage Qalue for size of a
released bubble/particle size in the above 89% of the
particle was 2.8/5.)L. In addition, by including_the

25 polyethylene glycol, the anti-caking properties of the



- 77 .5, As a result, it was confirmed that a bubble with a size of
1/ 10 or nore of the particle size was rel eased from 88% of the
particle (Here, an average value for size of a - rel eased

bubbl e/ particle size in the above 88%of the 5 particle was 2.7/5.).
Exanpl e 4 As a nethod of adding an anionic surfactant, an acid
precursor of an anionic surfactant vias-ug&d-in such a- 10 manner that a
noni oni ¢ surfactant was supplied into a m xer without mxing with

t he acid precursor, and . th ft id i oni
sur f aclt arlllto 'dgtgrg?ﬁggﬁﬁF’o%?%n%%eéleg%nf‘argﬂ?’g)cimg‘gg% ;fgéﬂoﬁ*gg ? Riaorr;! )ier
to obtain the qiggg eg%#?ﬁ%%g§$§f%§$%tggr95§€§§éd?%§ be kﬂ¥§ﬂé{°n- As t he

base parti cl%E Fifteen
parts by wei.gh P% & oni oni ¢ surfactant and 1 part by weight of a
pol yet hyl enesqbéglc? ich are shown in Table 3 were heated to a
‘tenperature of 70[err]C and mxed, 20 . to prepare a liquid m xture.
Next, 100 parts by wei ght of Base Particles were supplied in the
same mxer agyddfiple 3 Exanple 1, and agitation was initiated with the
m xer aving a main axis (150 rpn) and a chopper (4,000 rpnm.

I ncidental |y, heatis a@tergent 7paeti¢lesest sti@l pedséntt bAverdbion weeket at
a flowrate of 10 liters/mnute. To the above
obtained by adding to Base Particles 1, surfactants and
othef components in proportions shown in Table 2.
Fifteen parts by'weight of a nonionic surfactant, 15
10 _ parts by weight of an anionic surfactant, and 1 part by
wgight of a polyethylene Qlycol each shown in Table 2 were
heated to a temperature of 70°C and mixed,_to prepare a
liquid mixture. Subsequently, the detergent particles
were obtained by the same procedures as in Example 2
15 except that the liquid mixture was added to the mixer in a
period of 3 minutes, and thereafter the added mixture was
agitated for 5 minutes. |
o The'properties of the resulting detergent particles
are shown in Table 2. .
20 : The hollowness of the detergent particles was
measured. As a result, it was found that pores with a
pore size of 1/10 to 4/5 the parficle size were found in
90% of the particle.
Fﬁrther, the dissolution behavior of the detergent

25 particles was observed in the same manner as in Example 1.



'-78u,‘ | m xer, the liquid mxture was added in a period of 2

m nutes, and thereafter the added m xture was agitated for 3
mnutes. Next, 15 parts by weight of an acid precursor. of an anionic
sur f act ant heated to 45[erre]C were supplied ina 5 period of 2

m nutes, and thereafter the added m xture was agitated for 4
ninutes. Further, the particle surface &7 - the detergent particles
was surface-coated with 5 parts by wei ght of a crystalline

al um nosilicate. The properties of the resulting detergent

particles A8 a rgsul&pohf WﬁsTﬁﬁpélﬁmed that a bubpje Wilkho@n&dzeoPti ne
detergent particles resu t
pores with 5/10 or mBS?eoglfBeoPafFiﬁiFosifg VRe 53#FP§FQW%F9@O&BQ °20und

in %oft ed|§_slut|on

behavi or PﬁepaﬁgéPS %here' anpﬁV?nggsvﬁggg gger e sane manner
as in Exanplgl$?F?8 bubbfﬁéﬁa&%?%hg si% i %BQfEBHEQ h?§t0§ lee with a

si ze of e par e sl ze was released ront86@6of

t he pagti cl HLee @Asd¥eRagevalue for size of a 20 rel eased

bubbl e part c%e s??e ?ﬁ the9ab3ve 86% of the particle was 2.8/5.).
Exanple 5 The detergent particles of the present invention were
25 obt ai ned by addi ng surfactants and ot her conponents to

Example 4

As a method of adding an anionic surfactant, an acid
preeursor of an anionic surfactant was used in such a
10 manner that a nonionic surfactant was supplied into a
miker without mixing.with the acid precursor, and
thereafter an acid precursor of an anionic surfactant
(dodecylbenzenesulfonic acid)'was supplied into the mixer
to obtain the detergent particles of the present
15 invention. As the base particles,'Base Particles 1 were
used. |
Fifteen parts by weight of a nonionic surfactant and
1 part by weight of a polyethylene glycol which are shown
in Table 3 were heated to a temperature of 70°C and mixed,
20 to prepare a liquid mixture. Next, 100 parts by weight of
Base Particles were supplied in the same mixer as in
Example 1, and agitation was initiated with the mixer
having a main axis (150 rpm) and a chopper (4,000 rpm).
Incidentally, heated water of 75°C was supplied in the

25 jacket at a flow rate of 10 liters/minute. To the above



- 79.;, Base Particles 1 in proportions shown in Table 2.

Twenty. parts by wei ght of a nonionic surfactant shown in Table 2
were heated to a tenperature of 50[err]C Next, : 100 parts by weight
of Base Particles were supplied in the 5 same mixer as in Exanple 1,
and agitation was initiated with the m xer having a main axis (150
rpm and a chopper (4,000 rpm .- ITidental ly, heated water of
75[err] C was supplied in the jacket at a flow rate of 10

l'iters/ m nute. To the above mixer, the nonionic surfactant was added

ina 10 M&eFedthe Liguig sdixtyre Nﬁﬁ%ﬁﬂqgﬁ %ﬂu?zﬂﬁ£a94nqaL%eemas
agitated for 4 m nutes xt, 3 part by ,.al kal i ne

bui | der shomq%e?ablaé‘%%r@ﬁ%ﬁ ti’(? H‘l"ture wagh 4te bR iR was
agi tated for one nut e er ter | t roduct of an aC|d
.precur sor i cN b s PAEAS Bt W?ﬂ'&’#o rf]aig J'?C ¥ C was

supplied t 0, gqg |nﬁé¥ | f ~and
the resul ti ng mx{%glrg)th\'/tgs I'schar ged é%}e% SQ{ argcdglitéf?h
deterggnt PRl Mas rrﬁ.lllﬁxft%%e G eeikewefah ter the %d%%r%n gOf a
crystalline™alumnosilicate. e properties of t e resu tlng

detergent pagliteh@d for 4 aﬁenfdwm IFart¥ehe %he particle subd¥adwldpwness
of the detergent particles was neasured. As a result, it was found

that pores whihgetergentp@ae-tiiciesOkall Hartrack-sddtedanitic|s pHAS W €
found in 25 86% of the particle.
weight of a crystalline aluminosilicate.
The properties of the resulting detergent particles
10 are shown iﬁ Table 2.
The hollowness bf the detergent particles was
measured. As a result, it was found that pores with a
pore size of 1/10 to 4/5 the particle size were found in
85% of the particle.
15 Further, the dissolution behavior of the detergent
particles was observed in the same manner as ih Example 1.
As a result, it was confirmed that a bubble with a size of
1/10 or more of the particle size was released from 86% of
the particle (Here, an avérage value for size of a -

20  released bubble/particle size in the above 86% of the

particle was 2.8/5.).

Example 5-

The detergent particles of the present invention were

25 obtained by addingISurfactants and other components to



- - 80,.- Further, the dissolution behavior.of the detergent
particles was observed in the sane -nanner as in Exanple 1. As a
reesult, it was confirnmed that a bubble with a size of 1/10 or nore
of the particle size was rel eased from 88% of 5 the particle (Here, -an
average value for size of a rel eased bubble/particle size in the
above 88% of the particle was 2.8957). Exanple 6 10

The detergent particles were obtained in the sane manner as in

Exanpl e 3 except_far, usi ng as Base Particles: ] rticles classified
bet ween lzgﬁsgﬁarﬁtsii glpe'ﬁ'f H%ﬂf%lons Shg [ r"]p%lﬁ e openi ng by
sieving Base Particles 1. .. T roperties of the resul.ting
detergent parti WEDLYy parts é’ys %%grﬁ orgbqoé‘c%&onic surttagetaﬂ%s ssl'bcmr? Cross
section of ,th er. | ; aqgﬁ%'v o SEM a result,
it was conf]'ltnr %ﬁ%}g%ﬁ%{%gﬁ&ﬁa éccaerﬁntpep)l‘art.l cl (ﬁa eaéparbﬁ’éf’e
structure Glod Marts by wlidht O¥ B8 FHAANCIRY hidde s BRE 1n ik

di ssol ution ZEEI behavi or” of the detergent particles was observed in the

same manneigaie inlxerdEY Gnl Exngdd asUldnd idgi¥tion was GH¥ftid@h that a
bubble with a size of 1/10 or nore of the particle size was rel eased

from 68% ofyitthe they iiter (Hdoring a main akiay qriEYe rpal Uaridra Shcppdr a
rel eased bubbl e/particle 25 size in-the above 68% of the particle was
1.5/10.). (4,000 rpm)i Incidentally, heated water of 75°C was
supplied in the jacket at a flow rate of 10 liters/minute.
To fhe above mixer, the nonionié éurfactant_was added in a
10 period of 2 minutes, and thereafter the added mixture was
agitated for 4 minutes. Next, 3 parts by weight of an
alkaline builder shown in Table 2 were supplied therein,
and the mixture was agitated for one minute. Thereafter,
a molten product of an acid precursor of an anionic
15 surfactant shown in Table 2 at 80°C was supplied
thereinto, and the mixture was agitated for 2 minutes, and
the resulting mixture was discharged. Further, the
surface of the detergent particles was surface-coated with
" 8 parts by weight of a cr&stalline aluminosilicate. -
20 ' The properties of the resulting detergent particles
are shown in Table 2.
The hollowness of the détergent particles was
measured. As a result, it was found that pores with a
bore size of 1/10 to 4/5 the particle size were found in

25 86% of the particle.



- 81l .: Exanmple 7 - The detergent conposition of the

present invention was obt ai ned by adding the enzyne granules to the
detergent particles of Exanple 3 in a proportion shown in 5 Tabl e 3.
The properties of the resulting detergent conposition is shown in
Tabl e 3. _ Table 3 10

Example 7 . Exanpl e 8 Conpo$Pt i-on Det er gent Partlcles
100 Parts 100 Parts : (Exanple 3)
(Exanple 6) 15 arts
Properties FurtlA%r aﬁ'%e F%’r‘f"'?%’r%t’s‘i’?ebeha"’zﬁ’é "of the deter%’et
[[err]m 20 nsity.[gll

Sty S rstirtes s SBggtvdal Bh thE Lang Rdfiner o, ip puphble 1.

Eg'rty SeC‘Aghgnggﬁien it 3&5 conflrmed thgg a bubbleF@iEh[5651ze o%o
- Exanpl e 8

1/10 or more of the particle size was released from 88% of
5 the particle (Here, an average value for size of a
released bubble/particle size in the above 88% of the

particle was 2.9/5.).

Example 6

10 The detergent particles were obtained in the same
manner as in Example 3 except for using as Base Particles
particles classified between 125 um-sieve opening and
180 um-sieve opening by sieving Base Particles 1.

The properties of the resulting detergent particle
15 are.shown.in'Teble 2.
| The split cross section of the detergent particle was
. observed by SEM. As. a resuit, it was confirmed that the
detergent particle had a particle structure of the
multi-core detergent particle. Moreover, the dissolutien

20 behavior of the detergent particles was observed in the
same manner as in Example 1. As a result, it was
confirmed that a bubble with a size of 1/10 or more of the
particle size was released from 68%-of the particle (Here,
an average value for size of a released bubble/particle

25 size in the above 68% of the particle was 1.5/10.).



- 82.- The detergent conposition of the present invention

was obt ai ned by adding the enzyne granules to the detergent particles
of- Exanple 6 in a proportion shown in Table 3. The properties of the
resulting detergent 5 conposition is shown in Table 3.

I ncidental ly, the enzynme in the enzyne granules in Table 3 is

"Savi nase 18T type W nmanufactured by nNo®b - | ndustry. . 10

| NDUSTRI AL APPLI CABI LI TY According to the present invention,

there can b 7provided detergent particles having high-speed
dissolubiIiE%gﬁﬁH@h—detergent conposition conprising these 15 detergent

particles.” By t r nt inventio ner e .achi eved not only
an effect of i np:&%’\ﬁor%s%eztlgeerng%eﬁ%ﬁdpt?%iél%n %ée:%&el r?gret eélqzdelt%éjr?egrlg:n on

conponent s %rseo%@aﬁﬁe?éni%%(@i"i@gﬂkhe enzyntd’ ql?#\tleeg % g mar kabl e

. T . .
effect in detergency, su anttally no remai ni ng insol ubl es

of det er genigy tdrgerd? partiiRAWEL & £ ML VG I prypbytidd WMdREa! cal

power or a short period of time such as hand-washing cycle, gentle

stirrimg cyalableand SmeRd gnsder it cH [the Mdswdng detergerdt!! |y

aut omati c washi'ng machi nes today. : ' :
composition is shown in Table 3.

Table 3
10 Example 7 Example 8
Composition
Detergent Particles 100 Parts 100 Parts
(Example 3) - (Example 6)
15 Enzyme Granules 4 Parts 2 Parts
- Properties
Average Particle Size 245 260
[pm] ' o '
20 : _ '
Bulk Density [g/liter] 670 : 620
Sixty-Sec. Dissolution 96 91
Rate [%]
25 ‘
Thirty-Sec. Dissolution 91 82
Rate [%] '
30

Examgle 8



1. Detergent particles having an average particle - size of from 150
to 500 [err]mand a bulk density of 5 500 g/liter or nore, wherein the
det ergent particles conprise a detergent particle being capabl e of
releasing a bubble froman inner portion of the detergent particle in
‘a process of dissolving the detergent particle in water, t he bubbl e
having a size of one-tenth or nore of-a8216 particle size of the
detergent particle, and wherein the detergent particles have a

di ssolution rate of 90% or under condi tions where |

detergent parti dfhe dglergent C@NRR##?&P?rP@wﬁQﬁ Eﬁe%ﬁﬂﬁrﬂ¥ye@ﬁ*??ed for 60

seconds under the rring conditions that of the detergent
particl es iwas @ptaingd Py e%d‘?’o“i H?‘% ?IP%}Q'PG b%’é%‘fll%%vﬁ:%gﬂé i nner di anet er

navi ng 71, ARGt TG Sh AL Gt é i 10

i aneter aitebTecdi ohie ket %é)%o%f’ﬁ%*%é TGyt Wth e

Stagg?dmﬁé‘?ﬁ%&ﬁ%ﬂ’é“&%'%‘i“?%‘ﬁpfﬂ'%féa?é of the detergem particies s
(719)] X 100" HRb&nvatly, thé enayme o the AR o the

detergent ppihi&!$Sis "savinase 18T type W" manufactured by Novo

Industry.

10

INDUSTRIAL APPLICABILITY
| According to the present invention, there can be
pfovided detergent particles having high-speed
dissolubility and a detergent composition comprising these
i5 detergent particles. By the present invention, there can
be'achieved not only an effect of improving detergency by
eluting the detéfgent.coméonents more quickly into a wash
tub, but.aiso a remarkable effect in detergency, in which
substantially no remaining insolubleé of-detergents“are.
20 produced even when washing under a low mechanical power or
a short pefiod-of time such as hand-washing cycle, gentle
stirring cycle, and speed cycle generally employed in

fully automatic washing machines today.



-84-. suppl i ed; and Tis a dfy wei ght (g) of remaining
i nsol ubl es of the ~detergent particles remaining on the sieve when a
biquid prepared under the above stirring conditions is filtered 5

W th thﬁ_ELEXELjﬂﬁﬂjﬂlekyjng'conditions for the r emai-ni ng
I nsol ublFes are keeping at a tenperature of 105[err]C for 1 hour, and

then in ¢ i : n&i La silica gel- & - 25C for 30 mi nutes. 10
2. Det "ﬂm“m!“m\l !I aving an average particle si ze of from 150
to 500 pmand atbulk Hensity of 500 g/liter or nore, wherein the
detergent particles conprise a &Ef@?%bnt particle being capabl e of

rel easing a bubble froman inner portion of. the detergent particle in
%5bbja Erocess of dissolving the detergent particle in water, t he

u e having a size Qf one-tenth_or re,of . L.C ls of the

o, *oRacanaratnpersiol8s ngyifio on, =xaRpbt  plrtcle

detergent partic nt —par | s have a

dissolUtion?Eateagffgg%)?go to soangﬁ,ggad rb??%?hgbggiggg?re t he detergent

particles a 328> _“supplTed Tn wat 5[er or 30 seconds
under ghe 500 g7iitekng-CABLE! | aRSrEEA! theUdakekBanichargetoparticles is
supplied to a one-liter beaker having an inner dianeter of 105 nm

whi ch is chappggivet B gBe=kybat phritacdeWdeghg capabllevoffgréledsing a
CaCqerr]/liter, wherein a nolar ratio of Ca/My 25 is 7/3, and stirred
with a stirpypplBaFre 3h HAner pergtibn of the detergent particle in
a proceSé of dissolving the detergent particle in water,
fhé bubble having a size of one-tenth or more of a
10 particle size of the detergent particle, and wherein the
detergent particles have a dissolution rate of 90% or
more, under conditioné where the detergent particles are
supplied in water at 5°C; stirred for 60 seconds under the
stirring conditions that 1 g of the detergent particles is
15 supplied to a'one-liter beaker havihg an inner diameter of
105 mm which is charged with one-liter of hard water
having 71.2 mg CaCO,;/liter, wherein a molar ratio of Ca/Mg
is 7/3, and stirred with a stirring bar of 35 mm in length
and 8 mm in diameter at a :otational speed of 800 rpm:; énd
20 filtered with a standard sieve having a sieve-opening of
74 pm as defined by JIS Z 8801, wherein the dissolution
rate of the detergent particles is calculated by Equatibn
(1):
Dissolution Rate (%) = [1 - (T/s)] x 100 (1)

25 wherein S is a weight (g) of the detergent'particles



- 85-; and 8 nmin dianeter at a rotational speed of 800 rpm and
f||tered with a standard sieve having a sieve-opening of 74 pm as

il T S T
(1

Rate (% = [*1 + (*/Sj] % 100 é wherein Sis a weight (g)
of the detergent particles suppti®d;-and Tis a dry weight
(g) of renaining insolubles of the 10 detergent particles remaining on
t he si eve when | i qui prepared under the above stirring conditions

is filteredsSuppliedy q:he si eve, mherein drying conditions for the
remai ni ng i | ubl ar e .k t f Sler for 1
hour, and t ea‘ ?ré(egl %t && %nf aesnll nln nesotq‘ub]fbe4 %éb‘%‘erer] C for 30
m nutes I I ts g mlor
2, wherein tdhteggteélrtg at%tpart Icles ar eq{y ﬁl%{cetcls\?%v%weq{ L Q’dﬁt er gent
particl e Co?ife?%ﬂx%% 3 Y e GRS Gohd it ons WA G4 ID! ©

i norganic ¢ a wat er-sol pol yrer a wat er

salt, gnd aw&LeH atcAieve, wheTHIRP A8 Yy ddmlt%ﬁ%ﬁldoer&f Qe Wherein the
base particle has a localized structure in which |arger portions of

the Wi nSeigl Hinsd1UinIEy sk Ky et s0lvdipersdthiralicy 1435°C
present near the surface of the base particle rather than
for 1 hour, and then in a desiccator with a silica gel at

25°C for 30 minutes.

1Q 2. Detergent particles having an average particle
size of from 150 to 500 pm and a bulk density of
500 g/liter or more, wherein the detergent particles
comprise a detergent particle being capeble'of releasing a
bubble from an inner portion of the detergent particle in

15 a process of dissolving the detergent particle in water,
the bubble having a size of one-tehth or more of a
particle size of the detergent particle, and wherein the
detergent particles have a dissolution rate of 82% or
more, under conditions where the detergent particles are

20 supplied in water at 5°C; stirred for 30 seconds undef the
stirring conditions that 1 g of the-detergent particles is
supplied to a one-liter beaker having an inner diameter of
105 mm which is charged with one-liter of hard water
having 71.2 mg CaCOyditer, wherein a molar ratio of Ca/Mg

25 is 7/3, and stirred with a stirring bar of 35 mm in length-



-86-- . In the rnner _portion thereof. - 4. Det er gent

particles h particle _ . size of from150 to 500 pm and

a bul k densﬁmm m In"mnﬁﬂ g/liter or nore,. wherein the detergent
articles are ac ective of a- detergent particle conprising a base

partlcle conprising a water-insol uble inorganic conpound, a

wat er - sol ubl e pol ymer and ‘a wat er-sol ohB8 salt, and a sur f act ant

supported by the base particle, mherein the 10 base particle has a
| ocal i zed stnﬁcéure jn which |ar portions of the water-soluble

pol ymer eﬂuF? mm in qlameter BI% %%P?th?%abr%E%ﬂ@ A€aB0P hEPBLr fBde Of
and wher el ety e 8 pRPERare s ey iG] alPoveTanening asor sou
"h et er ac bk (g defhited By 019 B6LT Weorcin trBeplsReliEibR ng™ o
condi tions fhad de o é%@er ent QPE%% tl@%&i%%f%&é aﬁénéﬁg}gncﬁarged

one-liter beaker P hher anet er
with 820 (ppe-liter of hard mater having 71.2 mg CaCOerr]/liter, wherein

a nolar ratio of Ca/My is 7/3, and stirred with a stirring bar of 35
mmin length ancbfssBnutich RSter (8 2 [1 - (T/Pjptk oGy speed of €92 rpm
and filtered with a standard si eve having a sieve-opening o 4 p

as defined ihexdih & 25 a wéfgit (fpref ntﬁénawlwﬁgéw&us&ﬁféﬁeaf t he

det er gent
supplied; and
T is a dry weight (g) of remaining insolubles of the

10 detergent particles remaining on the sieve when a liquid

prepared under the above stirring conditions is filtered
with the sieve, wherein drying conditions for the
remaining insolubles are keeping at a temperature of 105°C

for 1 hour, and then in a desiccator with a silica gel at

15 25°C for 30 minutes.

3. The detergent particles according to claim 1 or
2, wherein the detergent particles are a collective of a
detergent particle comprising a base particle comprisiné a
20 water-insoluble inorganic compound, a water-soluble
polymer and a water—solqbleasalt, and a surfactant
supported by the base particle, wherein the base particle
has a localized structure in which larger_portioné of the
water-soluble polymer and the water-soluble salt are

25 present near the surface of the base particle rather than



- 81. - particles is calculated by Equation (1):

Dissolution Rate (%9 =[1 - (T/S] x.100 (D) .wWherein Sis a
vvelgu“lngullﬂlllﬂu”c,ergent particles supplied; and 5 Tis a dry
wei ilfW ng i nsol ubl es of the detergent particles
remai hi ng dn f'he®sitve when a liquid prepared under the above
stirring conditions is filtered - = 8fith the sieve, wherein drying
conditions for the . remai ni ng i nsol ubl es are keeping at a tenperature
~of 105C 10 for 1 hour, and then in a desiccator with a silica gel at
25[err] C fHR Beenippeesportion thereof.5  petergent particles having an
average particle size of from 150 to 500 [err]mand a bul k density
of 15 500 g/liter or nore, wherein the detergent particles are a

Rl R R e

conprising a water-insoru r-sol ubl e

olymer a ek=S0l e4.5a d ' S ciant esupported by the
pol'y ?%*%?ng S fﬁg téobbebﬁﬂ afid a.bvék Héﬁéi%g.é Pp y

base part ereint ase partic has a [©Ocalized structure in

whi chs | ar o860 g/1itePObt ABSe Of whEBeYAt BheSQbYBL§eR®! yABE1ADEst B8e a
wat er-sol ubl e Salt are present near the surface of the base particle

rat her thagolleébtvénberapaetépgehbepapticle compaidingesebaséhe det ergent
particles have a dissolution 25 rate of 82% or nore, under conditions
- where the phtEigmetcomprising a water-insoluble inorganic compound,
a water-soluble polymer and a water-soluble salt, and é
surfactant supported by the base particle, wherein the
10 base particle has a localized structure in which'larger
portions of the water-soluble polymer and the
. water-soluble salt are present near the surface of the
base particie rather than in the inner portion thereof,
and wherein the detergent particles hﬁve a dissolution
15 rate of 90% or mdre, under conditions where the detergent
particles are supplied in water at 5°C; stirred for
60 seconds under the sfirring conditions_that 1 g of the
detergent particles is supplied to a one-liter beakef
having an innér diameter of 105 mm which is charged witﬁ
20 one-liter of hard water having 71.2 mg CaCO,/liter, wherein
a molar ratio of Ca/Mg.ié 7/3, and stirred with a stirring
bar of 35 mm in length and 8 mm in diameter at a |
rotational speed of 800 rpm; and filtéred with a standard
sieve having a sieve-opening of 74 pm as defined by JIS Zi

25 8801, wherein the dissolution rate of the detergent



- 88.-  partictes are supplied in water at 5C, stirred for 30

secondﬁmmml bl Ng conditions that 1 g of the det er gent
partic "s"mmﬁmo a one-liter beaker havi ng an i nner diameter
of 105 fm Whilch*i sscharged with 5 one-liter of hard water having 71.2
ng CaCJerr]/liter, wherein a nolar ratio of Ca/My is 7/3, and
stirred with a stirring bar of 38%min length and 8 nmin di aneter
at a rotational speed of 800 rpm and filtered with a standard
si eve having a. sieve-qgpening of 74 pmas defined by JIS Z 10 8801,
wher ei n thegﬁF§§8i8Fi6 FaﬁguaPtFﬁegUeﬁgPSEﬁPn (1)2 particles is

oo cu e b1 EallLaBliba ot o33 o1 SoRRASNIINIBS, (2 oo Lot

_ ipeo it _ ¥ 5 et er gér)
"ol ubl os Bheraid BPLbd uBlns ba) of helafKalBRE bartindes Cu vhon

l'i quid i¢Ratednynder the above stirring conditions is filtered
with the siZVE? mﬁere?ﬁ drying conditions for the remai ni ng

i nsol ubl es @r gskgearpdwalghtt egReHRt ¥eRa®hiAgSEAEEL G128 of kAR 1 hour, and
then in a desiccator with"a silica gel at ~ 25[err[C for 30 m nutes.

6. The daéeeggehtppartiteesaeersdhifgt 6nCkReMs4e®t when a 2iquH@rein the
detergent particles conprise a detergent 25 particle having pores in

t he i nner pprépanefihendetr bhei ajove stirring conditions is filtered

T/_S)].

with the sieve, wherein drying conditions for the
remaining insolubles are keeping at a temperature of 105°C
10 for 1 hour, and then in a desiccator with a silica gel at

25°C for 30 minutes.

5. Detergent particles having an average particle

size of from 150 to 500 pm and a bulk density of

15 500 g/liter or mofe, wherein the detergent particles are a
collective of a detergent particle comprising a base
particle comprising a water;insoluble inorganic compound,
a water-soluble polymer and a water-soluble salt, and a
surfactant supported bf the base particle, wherein the

20 base particle has a localized structure in ﬁhich larger
portions of the water-soluble polymer and the |
water-soluble salt are present near the surface of the
base particle rather than in the inner portion thereof,
and wherein the detergent particles have a diséo;ution

25 rate of 82% or more, under conditions where the detergent



- 89.- asizeof—ene-tenth to four-fifth of the particle size.

7. The diﬂlﬂﬁ s according to any one of clains 4 to 6,
whereln th aﬂﬂ ﬁ!&"@bnprises 20 to 5 90% by wei ght of the
wat er -i nsol (bl & inorga onpound; 2 to 30% by wei ght .of the

wat er - sol ubl e polyner; and 5 to 78 % by wei ght of the water-soluble
salt. 8. The detergent-p@8t+cles according to any one of
10 claims 1 to 7, wherein the detergent partlcles conprise a

uni - core detergent partlcle A nmet hod for preparing the

detergent pR3TECIEs are S"é@ldﬁq r?éﬂ"i%%f"oﬁe% shifnad o5 8,

conprising the 15 st eps of ) reparin slyrry.
cont ai ni ng QEA&F@O dss & the stlrr:.ng "B’n(datﬂ'(ﬂ?'b% %%glmﬂ)lﬂfﬁ %F
wat er - sol ubl_e

60% by wei gI‘?teipolgyemgcr parqgcles is Wg%e% \rl"\"laté’%}r% 0.|tl{egrloﬁ Sﬁl ti wher ei n
I ncl udi ng tﬂ%vi%% an innea: sso r?%) 1lbt§ %IITPQJI’%.@{ 1@%%evé?éﬁt}§0| ubl e

salt he slurr
spray-@ryin gl I Qﬁtl? lggﬁ t re
base pgrtlclg’gtseh &f t ep (elcr)n addi ng’)la 2(s)tjnr accatcé)ﬁ(llget he nggﬁﬁ-

particles %5molar ratio ofORiBMEdd 7 A, eRrld)s G RAMN & Sid g ant

bar of 35 mm in length and 8 mm in diameter at é
rotational speed of 800 rpm; and filtered with a standard
sieve having a sieve-opening of 74 pym as defined by JIS Z

10 8801, wherein the dissolution rate of the detergent
particles is calculated by Equation (1):

Dissolution Rate (%) = [1 - (T/S)] x 100 (1)
wherein S is a weight (g) of the detergent particles
- supplied; and

15 T is a dry weight (g) of remaining insolubles of the
detergent particles remaining on the sieve when a liquid
prepared under the above stirring conditions is filtered
with the sieve, wherein drying conditions for the
remaining insolubles are keeping at a temperature of 10590

20 for 1 hour, and then in a desiccator with a silica gel at

. 25°C for 30 minutes.

6. The detergent particles according to claim 4 or
5, wherein the detergent particles comprise a detergent

25 particle having poreé in the inner portion thereof having



t herehy : 10. A detergent'conposition conprising the detergent
artlcles as defined in any one of clains 1 to 8.in an 5 amount of 50%

by wei g nl ~ 11. A detergent conposition having an
aver age”“lIMHIMI u ILI“J. ze of from 150 to 500 pmand a bul k density of
500 g/Ilter or" more’ wherein the detergent conposition 10 conprises a

detergent particle being capable of rel &&sing -a bubbl e froman inner
porti.on of the detergent particle in a process of dissolving the
detergent particle he bubbl e having a size of one-tenth

of nore of § S size® °fp8PF|EF§t§|¥9 SPUFHgléﬁpePﬁeﬁPepEPFtéPée gA&ewher ei n
the 15 detergent conposition has a dissolution rate of 90% or . .
nore, under conditions mhere the detergent conposition is supplied in

1
ol ehd - 5L FRg gk SRt oBR okt BBatng po b bR oF, &
one-liter bgpkens h&Vtagsanwhaestndtﬁﬁﬁbs ggrglcfé égﬁferr§$lgp #S char ged

with one-liter of hard water wher ei n

a nol ag ratQO%OByCaéh@ht of thbSwdtér- §H§o§abiée§n&t% S&bﬁgbﬂgdba Of 35

mmin |length nd 8 nmin dianeter at a rotati spee

and fo|39%eﬂymWébgntsbﬁndnédwatef9saﬁapne §yﬁ¥§'0968'§9t8f 25
74 pm as defined by JIS Z 8801, wherein the dissolution

78% by weight of the water-soluble salt.

8. The detergent particles according to any one of
10 claims 1 to 7, wherein the detergent particles comprise a

uni-core detergent particlé.

9. A method for preparing the detergent particles
as defined in any one of claims 1 to 8, comprising the
15 steps of: | |
Step (a): preparing a slurry containing a water-insoluble
inorganic compound, a water-soluble polymer, and
a water-soluble salt, wherein 60% by weight or
more of water-soluble components includihg the
20 water-soluble polymer and the water-soluble salt
‘ is dissolved in the slurry;
Step (b): spray-drying the slufry obtained in Step (a) to
prepare base particles; and
Step (c): adding a surfactant to the base particles

25 obtained in Step (b) to support the surfactant



- 91 - rate of the detergent conposition is calcul ated by

“Equation (1): Dissolution Rate (%9 =[1 - (T/S] x 100

(LD whereinm S is a weight (g) of the detergent conposition 5

suppl i edg a dry weight (g) of remaining insolubles of the

detergenHlmFulmSllllu“"ml[al ning on the sieve when a liquid pr epar ed
under thesabove st rising conditions is B0 tered with the sieve,
wherein drying conditions for the 10 remai ni ng i nsol ubl es are keepi ng
at a tenperature of 105[err]C for 1 hour, and then in a desiccator
with a silica gel at thereby25[err]C for 30 m nutes. 12. A
det ergent conposition having an average 15 particle size of from150 to
500 pm and a bul k density of 500 g/liter or nore, wherein the

det ergent conposition. onprises a detergent , artlcle BEIH %able
of rel easing 10. aAbGE§9§99P§nP@HPPﬁHEFOBoFPWBﬁl anhEhﬁe QF& gen
particle process of dissolvin Qe geter % pgrtlcle in 20
wat er, the BEEB%ElﬁﬁvPﬁgdﬁf%P?@ &P BRE- PB%tﬂ of-RoPg g ] Marticle
si ze of t he det ergent ryicle nd_wherein the - det er gent

conposPt i on®MGEYnY 8?s§§g ¥0W3F8$§ 8F B89%For nor e, unger condi ti ons

where the detergent conposition is supplied in water at 5[err]C
stirred for 30 seconds under the 25 stirring eonditions that 1 g of the

det er gent ConposiitonA detergent composition having an average

particle size of from 150 to 500 pm and a bulk density of
500 g/liter or more, ﬁherein the detergent composition
10 comprises a detergent pafticle being capable of releasing
a bubble from an inner portion of the détergent particle
in a process of dissolving the detergent particle in
water, the bubble having a size of one-tenth or more of a:
particle size of the detergent particle, and wherein the
15 detergent composition has a dissolution rate of 90% or
‘more, under conditions where the detergent composition is
supplied in water at S‘C; stirred for 60 seconds under the
'stirring conditions that 1 g of the detergént composition
is supplied fo a oné;liter beaker having an inner diameter
20 of 105-mm which is charged with one-liter of hard water
having 71.2 mg CaCO3/liter,.wherein a molar ratio of Ca/Mg
is 7/3, and stirred with a stirring bar of 35 mm in length
and 8 mm in diameter at a rotational speed of 800 rpm; and
filtered with a standard sieve having a sieve-opening of

25 74 um as defined by JIS Z 8801, wherein the dissolution



- 92 - | ___is supplied to a one-fiter beaker having an inner dianeter
of 105 mm which is charged with one-liter of hard water having 71.2

g?i E?ecccix ﬁnmmnuﬂ""“]ﬂ”lm gf ng!c_)a;mr ?tni Fe(r)l](izjt ﬁ:a/l\/g h and I8$m11/|3n gingmst er

at a rotatfon%l'spéedsof*BOO rpm and filtered with a standard si eve
having a sieve-opening of 74 pm &1 defined by JIS Z 8801, wherein

t he dissol ution rate of the detergent conposition'is cal cul ated by
Equation (1): 10 Dissolution Rate (%9 =1 - (T/S)L x 100

(1) mhteedfi Shesdetewogght cgmpesithendésergdRuleshfol¥ti on

suppl i ed; and ] Tis a dry weight (g) of remaining insolubles of the
det er gent cBapatienoklpénai ning on the sieve when a liquid 15 pr epar ed
under the above stirrin% conditio?%)is filter '

m?erein dryi?g cBﬁ??igg dopoRatRe (%) = [1rén£§2§ﬁa fn%SﬁLLPeghngigéébing
at a tenperature.o ; es are |
Wth o ol ehogeinas 18 & WeIgps (g b the AkerBRHe! fRRoba:RaERS! coator

5 ~supplied; and

T is a dry weight (g) of remaining insolubles of the
detergent composition remaining on the sieve when a liguid
preparéd.under the aboﬁe stirring conditions is filtered
wifh the sieve, wherein drying conditions for the

10 remaining insolubles are keeping at a temperature of 105°C
for 1 hour, and then in a desiccator with a silica gel at

25°C for 30 minutes.

12.. A detergent composition having an average

15 particle size of from 150 to 500 pm and a bulk density of
500 g/liter or more, wherein the detergent composition
comprises a detergent particle being capable of releasing
a bubble from an inﬁer portidn of the detergent particle
in a process of dissolving the detergent particle in -

20 water, the bubble having a size of one-tenth or more of a
particle size of the detergent particle, and wherein the
detergent cqmposition has a dissolution rate of 82% or
more, under conditions where the detergent composition is
supplied in water at 5°C; stirred for 30 seconds under the

25 stirring conditions that 1 g of the detergent composition
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is supplied to a one-liter beaker having an inner diameter
of 105 mm which is charged'ﬁith ohe—liter of hard wéter
having 71.2 mg CaCO,/liter, wherein a molar ratio of Ca/Mg
is 7/3, and stirred with é stirring bar of 35 mm in length
and 8 mm in diameter at a rotational speed of 800 rpm; ahd
filtered with a standard sieve having a sieve—opening 6f
74 pm as defined by JIS Z 8801, wherein the dissolution
rate of the detergent composition is calculated by
Equation (1):

Dissolution Rate (%) = [1 - (T/S)] x 100 | (1)
wherein S is a weight (g) of the detergent composition
supplied; and
T is a dry weight (g) of rémaining insolubles of the
detergent composition remaining on the sieve when a liquid
prepared ﬁnder the above stirring conditionslis filtered
with the sieve, wherein drying conditions for the
remaining insolﬁbles are keeping at a temperature of 105°C
for 1 hour, and then in a desiccator with a silica gel at

25°C for 30 minutes.



