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'CARRYI NG SURFACTANT AND METHOD FOR PRODUCI NG THE SAME 5 TECHNI CAL Fd ghﬁﬁ The
present invention relates to particles for supporting a surfactant, a
process for preparing the sane. Further, the present invention relates to
hi gh density detergent particles using the particles for sup [
surfactant, and a 10 process for preparing the sane. BAW@Oﬂm’mmmgHm
process for obtaining a powdery detergent includes a process CO”DIEG',%!.“ he

step of supporting a liquid surfactant in particles for supporting 15
surfactant. In this process, a hi gI&@@Eﬂ’rﬁQﬁ; ability of th ﬂ
surfactant is demanded for the particles for supporting a suj’mwmmm m"”m,m,l
other words, there are two factors for the supporting ability dergpged for
the particles for supporting a surfactant: A |arge ampunt of a liquid

&riapivd gl e Jha8y GAIRR ot SURFAGAMANReANLIui d sur f act ant

particle without being BLE&E - WLES ) The supporting
capacity is inportant fromthe viewpoint of fornulating a surfactant in an
anoun® necessary for detergency performance, and the supporting strength is
al so inportant _fromthe viewoints of preventing lowering the flowability
of powdery Wg, and migration of the liquid 25 surfactant to
a container or its surface by, suppressing the bleed-out of the |iquid 05
AUG 2002 2 sur f abiieipresemtyipvetion felaips toparticlesson supperting & gudestant and4
property of qui cktjy abso_rbitgg t he 'L&ﬁi d surfactant (supporting rate) is

al so demand¥8c¢ssrior Reepaingithe same.o Fusthen dhe pregent wyentian tefates wWshigh- he
structure demanded for the particles for, fup orting.a surfactant having a
hi gh suppordsnsyy sstargent particles ugiagthe partisles0r supporting o shefagignt. iad & he
supporting capacifgy IS i,ncrtgased by having a sufficient m croporous
capad®ty i rPIORESSi IRk BFENIsNgitheSyNEL he particle, and that the supporting
strength is high by having fine mcropore dianeter. Such a structure is
obtai ned by constructing the 10 particles for supporting a surfactant with
fine partic t ot particles are in contact with each other, with
mai nt ai ni nmmm gap therebetween. As a supplying source for
the fine particlges, a water-soluble salt in _a deter t conposition can be
Ui i zed. For i rHon&RERSeS:Iarahaiatie apoydeneair ess! melides AM0CRSbI o for a

detergent conposi.tign includes sadi um catrbonate. .Sodi um 13 carbonate forns
Sod U car HORGEESiRG A5 $86 o SUEROtBE RAIAT SRR 18 BAredf i WORATENER

20043 S 3 i R SOPBAPR SR TR BA g
(och e TRt e e et s Bl Tl ol B o
sor i on Sosety PR AR bkl B
i
carbonat e, YREFERY PR HEVSox ORGT oA P E TSRS Mt kei t e,
i N T
o0 1 o e el 5 aF IRBSELIRO SOV AR AL, L0
5, P B W A ot 0111

e S, 1o e, A, B AOF B G e B eyl 1
suppor {179 B RIGHS) e DB CAUL P ARG, SRl S0 o
ol U o D RO SR LR oot By Blestike Bt Ble2aaihr 3t RORLGRF ©




Therefore, the anmount of the burkeite in a fine acicular crystal state
‘foaméd in the slurry is small, and the' burkeite which could have bggm; 2002
inherently fornmed into fine acicular crystals 'takes an aggregated state
having a |arge particle size in the par't4' cl é even after spray-drying.
Therefore, the resulting particles have 1arge 15 m croporous capacity and
m cropore dianeter, so that a sufficient supporting ability cannot be
exhi bited. Al so, a polyacrylate (polynmer), which is a polyner especiall
effective ags rystal growh-controlling agent, may forma coating fil
the parti clsélr%f?q‘ré'ce. Therefore, when the polyner is formulated as a
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Shen the anbiinroBE U8 AP i (RS e R df MO AhERRRY RitBoone 1 10
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v ot S B INIP il i 1 S4F e 1
?ﬁziL?Eecgi%e#;%%ygﬁgsﬂgif%ii?%hg’Hg{é§§ﬂgomeplh??gﬁgzﬁgéﬁfeFBQEbozggitgin
gﬁ”ggt g;t tﬁxr%) E[a%g %%g%ﬁ}’é%u, ?%2.13 igy hgu_&%i %?Lgﬁﬁe;? ﬁﬁ%lpgpfl %gc-:aiﬁ #'itgsuod

ef ficientl yﬂh%rl}é%%rlgoqﬁéb%&gtzenég%ggf ?@&é@tgge ?"}P}ngruggge@ésﬁ%? k@l‘fg&gﬁ{l ng the

bean des! 1 i 0E 1 af EHSPERE PR S SRR Dnly bR tng thg >

i s Beure REPRSER ARk FpAR AR it par o FucH AR BMEER AN 1, 1 ¢
e suppor t1g STy St THEE Bt R Raiile £ FSElenk M e EeBERE o1 ' The
cuppor t1ng A oy PREFERRRULL B, hP (RARFRQ e A VR RIDRGA R PRI ET o1 v e

excel | ent | fuhials 0 bk QRIDERPELF dhslAHBRPHEHAGNEA EhyAEr-Sd1Eblel A o

sul -factant conposition; detergent particles prepare y using t

particl es | BabBURRYl adbidinfeclp S 66 RRclu s ABURRIBHbRARPIRALAD COMPT Si ng

t he detergent -t and a process for preparing detergent

partigl es praBanAe fhmd'§ddim! AeodRkd ifohSRydiafe SURRREHL Rohidh $¢'4f act ant.
These obj ects and other objects of the present invention will be apparent

from the fotdapbir si@ewithRbtiRin selpfe] inl £altry, tHeB€ cOMPELAs canVRH ffie I el at es
to: 25 [ 1] a process for preparing paz-ticles for suppoz-ting a

sul - f act ant ; GOMRF bSjistis to Lrve a4PbA M akerial EorsfofiBingodn SFfERHe! sﬂ@;g)alﬁng
preparation |iquid conprising a water-soluble polynmer and a water-sol ubl e

salt, and s@fam-tHEe Y gorGoR bERR HrtiolR foi SuppbraRs aisiedciaher eby, wherein the
step of preparing the preparation |iquid conprises (a) preparing a first
preparation |iquhdaaeciiged i RnfdiziHg QRhTorhAtie, MapaHBERE Patehd [Aidv@Rh S

sol ubl e polyner and a water-soluble salt, and (b) subjecting the first
prepagpat i oNNbi SHb @21 P1 2697 21826 88 Al proteds WETodafhig PdiyystiederHavivat £higol ubl e
salt particles, thereby preparing a second preparation liquid having an

i ncreased nydsdepticH capchRy (patieRisSof alfpopafig h GLfActand, éafipasiag addidghedunber
of water-solubl'e salt particles which are present in the first preparation
liquid; 10 m#linpardrystabgromah-conRdHidg Apend whichashRbtgaaks albzadice Hying
spray-drying a preparation liquid conprising a water-soluble polyner and a

wat er - sol ubjlesst!3t carbbeflgirbupdd thamidled s, inQin SeUPIvE tanitehn® Withfaadttidp! have
a node di aneter of the mcroporous capacity distribution, as determ ned by

nercury porggbinet@ixing thelslBrry Wit Eodig@EScarBoidte, BBRLYYBBRRA®dIvmMOf 0.3 /g
or nore for one having a 15 mcropore dianmeter of from0.0l to 3.0 ~m and
a pargsi cl e girbenstt n@fohydeate hadiop bhBiPaf whidh A95dal stREhii9EoRENEd tihng a
surfactant conprising a water-soluble polynmer and a water-sol uble salt,
wherein at least a part of particles conprises a particle which is a
cave-in particle having a structure that there exists a hollow, nanely a 20
cave-in hole, in an inner poirtion thereof, and that a particle surface is
opened and comunicated with the hollow in the inner poirtion; [4] a
process for preparing detergent particles having a bulk density of from 500
to 1000 g/L, conprising the step of mxing from10 to |00 parts by wei ght
of a surfactant conposition with 100 parts by weight of particles for
supporting a 25 surfactant obtainable by the process of item][ 1] above or
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,"100 pans by weight of panicles for supporting a surfactant obtainable by
the 5 process of item[1l] above or the particles of item]2] aboveg5gg§;2[]’ﬂp]
, a detergent conposition conprising the detergent pairticles of item][5
above. BRI EF DESCRI PTI ON OF THE DRAW NGS, 10 Figure 1 is a show of an SEM
phot ograph showi ng one exanple of an ext &rnal appearance of the particles
for supporting a surfactant conprising a cave-in particle. Figure 2 is a
show of an SEM phot ograph for a split cross section of the cave-in

particle. 1 gglg%e%%duth%agaggegg&[‘r&t_#{gir\g t‘f‘l]\%’in?ig(tdrgfrltﬁ rticle observed fromthe

zgrgagsoggnsgu ing a i _ gure hth a sche@ti c side view
agai nst the face?@é“ﬁ%ﬁitﬁgg%@%oﬁﬁﬁéggg&fa?k%iﬁgé%g fél%%) O%@}?%Rg_lrlg{klzé%hfi ne
o i AT N 05
l'iquid conprisi nb gthggf)]}aﬁal%der%gs?%ﬁgé‘?‘éeg@fﬁlﬁe@s@%&@y\?\ﬂ/a eersg‘é%?'%?ée)l%sal t,
which J s usg&a&gﬁh ﬁh’gggg{ig%é;%élgy%t & tRe AME a%Pc?xéH'l_éég&lflﬂ O%Urggl{ ailgééflés f or

conposition,ta ereor 1sre 0O as "~ par
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f act ant i . E ) : ;
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o1 eachi 19, oy MUSSALHRALBRESH AR s BAR A0yl Al fie, preoen

prepar at i onpijfufh el Itl?e“ﬂn@uﬁﬁﬂftg@ ﬂuﬂ(e?@e}ﬁ AR ik ﬂgsffaP s ForiRASA thd he

second preparation’liquid 1s obtarned by treating t I rst preparation

| quid. Thegpheamg's I?.raga%é’@ﬁ&eﬁ@‘v&hi&?f}é}gg'h?ﬁg%&&fhlﬁ?&tgfﬁ?ﬁ@ﬁ ihfd the

first preparation 11 g means undi sso stances and precipitates
derived fro - I t MHR [ : s"
means a wat ?rn -@sao uﬁre&g%%,tﬁ(\/\%%&ag a aﬁlﬁ%&ﬁﬂgﬁ‘ %gﬁgghxﬁﬁgf{?ghﬁﬁhase
and is pres : i Qo a i . : r15

pr epar at i onﬁﬁ%tacﬁ?g?erg%élgﬁle it e?mg'p%gﬁgﬁﬁéﬁgﬁeﬂggﬁg pgﬁls%%%ﬂdeelﬁ red from a

wat er 5ol Ubhﬂcr_%%'o?ods%a?ﬁé’it}t ediclopBtt giafReGes@that A8uffidisht d%?tsﬁgx?% ion

liquid. Also, in the plu-&ase "derived froma water-sol uble sa he 20

wat er - sol Uthilﬁ%'chnm%Se)@niMﬁder‘sm uble salt per se, or conpound salts or
conplex salts thereof. The term"water-soluble salt" refers to a conpound

of which sol ubi | iAlyo, &y@cnﬁla’te iRy GieP! wikdteistalppinef eectily, cffdtdivendsecul ar

wei ght is | ess than 1000. The team "water-sol ubl e polynmer"” refers to an

organi ¢ pol Wﬁ?%rstﬂlf%fbwtl@i&pﬁﬁbnﬁﬂgﬁ t, inSayPfoemda Codtg MlnPdn thdp&tick wat er at
25C, and 25 nol ecular weight is f000 or nore. The term "water-insol uble

conpound” reffhce. TRerefdd)GvROWEheSpdlpmar Hofordubitedvy Qﬂe&@%dﬂ@icbhipbsitﬁmﬂ ess
than 0.5 g / 100 g of water at 25C. " The term"liquid surfactant

conpog) ti onin hekefestivdamotMMARLLS, GHere AHAY hessorde Badek Gulictle €lie R8skl | ke
surfactant when supporting the surfactant in the particles for supporting a

surfactant. gamdlérﬂb@s/mmiﬂa SuffedértisappAingiabilit9f IRakisipabHsatiéi the
Supporting Surfactant
maximum supporting capacity is exhibited when the amount of the polymer in
the particle is as small as about 1 to about 2% by weight, so that a certain
limitation must have been added to the formulation amount of the water-soluble

25 polymer,



The properties required for the particle fbr supporting a surfactant
(hereinafter also referred to as "particle for supports") to exhib%fsﬂﬂ$mgm
supporting ability include having nuch space (‘supporting sites) for
supporting a 10 liquid surfactant conposjtion (hereinafter also referred to
as "liquid conposition”) in the inner poftion of the particle, nanely
having a | arge m croporous capacity in the inner portion of the particle,

t hereby having a | arge suppot-ting capacity for the |iquid conposition, and

her oby having SIpoAg aosRRERbRimds ok B R flmitinifosi' o
ther eby havi ng sf . posi i
cupposi ng r AL EAsREET BRANY , Wtn R BB bl BIRCRRIARE PR, G e

3UPPOr {1 19 GG LRl ShRAEE e S SBIARIALEDS o AR AP 1 ol e

strength d npreparing a“detergent p e operalion such

Support i ng TP A SAPnARE SheSh) o RO A dike A bGP R Ko Pt
coMP isi 19 ARkl AL UIE (PBEXRL 200 o JRESAESAIN 6 G s BP0 o

i nproving a Ing ra I'c |n%rov ments i n the supporting

bilit . t . < : : i ed. : i,
corl et el y o PR EpL A Fiealy SERpb A A R ER AEDATE N (e 25
. i . . . . b
spray 0 5 HEERSY sy, SARePRISTORAR drtfrb ALkl pARALTE U Y
I , . . E . el
be. tade amaCre Y AT g e shiasttt sh 7 harBEles R aipdlifig B 1 1 © ©2n
el . _ : e e deied,
Dar L e1 e MR REBECH bl MERRRESHLQ0 e b A RV LI
d. - of: t - sal.t ihel whi ch
o ooag i n ekt SOHHRRIicR in1F pARRs R SHIbFHRE PAERRE 20 "0 oent as
di spersion of fine pat-ticles in the preparation liquid. In addition, the
fine particles are present in a dispersed state in the inner portion of

dropl ets i npideLos E%sopfﬂigggz;[]qing the 10 droplets of the preparation
liquid. As UE@ETTbg% OVE, g wat er -sol ubl e salt pa~.-ticles which

are present in aA@é&Hﬁ{g[?ﬁ,gan?%@E@t dfthk ??esieﬁﬂﬁﬁzeﬂ%ﬁ 1sQ8 é%vf&i@?agﬂﬁéléé’ Féig

droplets contribute to mat1 on Of the supporting site bel ng

etained 1 nodbpBrhiles 36dasthil GhRYfe eRedit bl 1R suBBbiInYiffin! BAppingC! ©

obt ai nabl e by “spray-drying. In other words, ter-sol uble salt which is

presqrt in éd}ﬂcﬁ?/sﬁpﬁ&ﬁhgtsh_@ﬂgﬂh? Quik h@edaulfaE@Rt SRAPLJitionSHpIRESs firea by
increasing its number, and is utilized'in a nore effective formation of the
supporting pﬂebﬁriﬁ?thet patitled oA HR@ed h is@ifadtBnt Eﬁlﬁb@éstﬂo@ lsgpphitiagnabl e by
spray-drying. Further, it has been found that there may be some cases where
the fine wahigfactmtuttich apd éxdefieht @l the abbaryption @%@lw(saﬁ&m@meal& thdren the
wat er - sol ubl e salt dissolved in the |liquid 20 phase of the preparation
liquid is prgedput@tRer tompsitidn! dstefbelt partieled pessarediBy @isirghtie fpaiticles

wat er-sol ubl e salt particles can serve as seed crystals, when the fine

wat er - sol ubfog sappértingra Stﬁfaﬁﬁarﬁ})@ﬂ@ﬂef'gdnlﬂ@oﬁ@ﬁﬁti_@ﬁ'cbnﬁﬁisiﬂg&h\&ﬁteﬁrﬁéﬂ ubl e
salt and/or a conpound salt of the salt which is dissolved in the

pr epaoat i onpartigleisda@hal pesceds Sy Iildpaﬁng[ﬂd&@ hEFaﬁialets profare@ berusinghthiehe
spray-dryi ng process, the water-soluble 25 salt dissolved in the |liquid
phase of t hpafickpdoatipportingnisdrfastapt.eci pitated as fine 0 5 AUG 2002 10
acicular crystals subjected to crystal growh adjustnent action of the

wat er sol ubl e pol Yhege dbjediadnd otidr@bitdofihyPredest tvepaos edllibe dgparemner
portion of the spray droplets as a core, thereby nore effectively making

use of inprﬁﬁﬁﬂ@muﬁngwhkp@xgupﬁ@ﬁxing sites of the inner portion of the
particle. Since the particles for 5 supports obtainable by this process can

have smal|l m crogpg&ﬁ@élwﬁ@f,rggénﬁiheeﬁtmﬁrelgn@g f:1on of the particle, they
are excellent in the supporting ability, especially supporting sri~ength,
for tfie |iquijd copraesd fd?rpre@ﬂﬂlg;@e\dﬁcmsgﬁr Ragpokted Ea Shirfeetahficontpiésingchni que
for inmproving the supporting ability of the particles for 10 suppot~ting a
surfactant described above is effective when preparing both a
phosphor us- cont ai ni ng det ergent contai ning a phosphate, and a
phosphorus-free detergent, and is a techni que exhibiting especially high
effects when preparing a phosphorus-free detergent which is nore difficult
to achieve the inprovenent in the supposing ability. 15 Incidentally, the
internal sh~ucture of the particle for supporting a surfactant of the
present invention can be confirnmed by using a mercury porosineter as
expressed by the m croporous capacity dishibution of the particles for

-, Y " o o o o o o




5 for supporting a surfactant of the present invention which are suitable
for supporting the liquid conposition have a node di aneter- of the (5§ AUG 2002
m croporous capacity distribution (the mcropore dianmeter' having the

| ar gest m croporous capacity in the obt agéned m croporous capacity
distribution) of 1.5 ~mor less, preferably 1.3 p.mor |less, nore
preferably 1.1 pmor less, still nore preferably 10 1.0 p.mor |ess,
especially preferably 0.9 ~mor |ess, nost preferably 0.8 p.mor less. In
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ot o MARE ek b, b o el et

that ' the ﬁﬂsabﬁqua%i&”%@étcywwsgfeﬁ reOARg o shv*e?%%ﬁbl‘ééiagﬁh;i@%ﬁo?r from
.01 1. 1S40, I h 6. i I: I [

the nor opoiDifBeieing b f e RLhis shis B (b SERECHRL b AR 01 1o

0 TS BT s AR Ge kB8l hiiioer O A SONBRSR p ARERS ™, CLOPOT €

di anet er, era S i Cr opor oUs “capa § 0.35 n/g

0. mLr g or tskety PusBhoiie  SEEANEDERBIRabl Ehovifg o PRRIMFRNIT O 1 g
f f 2 ' | L. 200

VPa.  pref or WBRY-PEle st PardplEs Ridorh Bl TR N nob04 PRick SR Rea

particul arl %@%ﬁﬁ%&%éﬁ%@%ﬁ%é&t@e ?@stﬁ&arﬁ&?ﬁ@ﬁhl y preferably fi~om 25

to 60 Mra, reventing undesirable | owering of the

The pdr i1 o B unkiric B PERRorihe s BhARCAht Alaflab Y bR O e
Gasor | bod | RePREORRifAd bhipfeli CRAlch sSADICBoBRF Al AP s IBITRR, 1
or coent | v i AR RER Rl ORI Sul TR S Bl Bl A2 por ous.

are chen  VaTPRBIoR chBSEN AL, f A ARALD by e R RS TGt on i <

1.5 p.mor . NG . o> . VA g cr opor e
di aret or of 0. 0% 8, bRk BRI 8P L ebr RiGk RROREhASE &1 OPC) ¢
stt-egnrgth is; NP r | . i uch
hat ‘the ol SPOiefapRic O (o JUE TR BLRL ERARCR RARA b BB ST
pm or |ess, 14th&tp4:-he m croporous capacity of one having a m cropor a
di ameter of 0.01 to 2.0 pmis 0.3 nL/g or nore, and that the particle

strength i SP‘]V OWPﬁﬁcIe@,_fgpsd\ﬂfﬁm@%a WeEtB@Ent @ mprisiheasidier-DMubR pdlymer
Wat er - Sol ubl e Salt Panicles Wiich Are 20 Present in Preparation Liquid

There has bgena satéi-gslubletshRaiviBrRin af leh G £a6 bhpartidRstefiirisch paefigesol ubl e
salt pat-ticles in the process of preparing a preparation liquid, which

conprises ({hidh i@R@édv@gn%)afﬁéléha@ihg&aﬁﬁicm@ thattHé@ SHTPRINDIIAGY, dafRiyhi on or
slurry conprising a water-sol uble polyner and a water-soluble salt;” and (b)

subj et i ng 2hveLimenhdle) isitanPinfeep@tiof ThéreafliaddTRattd ?’Jiﬁ@lead%@fa@eﬁspo riddeaidrent
of increasing the 0 a AUG 2002 13 nunber of water-soluble salt particles,

thereby gi vigenmuns@eanirReabHGWAR the Meﬂpbﬁt\"dﬂ?g an increased number of
the particles, as conpared to the nunber of the water-soluble salt
particles Hch apeodess s@irepatitd@etbigesit pAtieR3MAlIing M bilfiehsit AT &ronesul t,

t he follomrﬁg nea%s (D) tg;(g) é%ntié%edpbeIOM/haJ% been fouéﬁ? Here, the
prepar ati onsHo il 00 ghi, eehBtist merm?w@fﬁlmm' fiOne a8 te g0 harte bybesighf t he
wat er - sol ubl e salt pgg{icpgg égénpli ied in % 1) to (S)Eﬁentygﬁeg below i s
refen~ed toof§ sarfRQEAANELIRPERRGRWIHBNL 00 Shitshy (velght BF paRIdsAor BGpForting a

wat er -sol ubl e salt dissolved in the first preparation liquid. (2)

subj egting Ethgadéﬁit%btﬁﬂhb'l'é“? tﬁ@gﬁ'oc&% bf akRS] 11 AbbWeof ihleSfarREIePBE ﬁbmqrzy i quid
to 10 a wet pulverization. (3) adding to the first preparation liquid fine
wat er-sol uble salt particles which may be the sane as or different fromthe
wat er-soluble salt in the first preparation |liquid, under the conditions
that the fine particles can be present w thout being substantially
dissolved in the first preparation liquid. 15 In addition, a conbination of
two or nore of the neans (1) to (3) nentioned above is a preferable

enbodi ment of the present invention. Further, a process for precipitating a
wat er -sol ubl e salt dissolved in the first preparation |iquid described in (
1) has been studied. As a result, there have 20 been found the foll ow ng

o o T 1 -, = oy M T T - -



0 ~ AUG 2002 14 In addition, the precipitation of the water'-soluble salt
by a conbination of two or nore of the neans (1-1) to (1-3) nentioggf mpmme
is a preferable enbodi ment of the present invention. 5 Here, as a ﬁo

for confirmng the fact that the nunmber of water-soluble salt particles in
the second preparation liquid is increa®ed fromthat of the first
preparation liquid, there can be enployed, for instance, the foll ow ng
in-line type powder droplet nonitoring system (manufactured by LASENTEC,
"TSUB- TEC MLOO"). The nethod for confirmation will be exenplified below 10
One- t housarf@OYf-ans of the preparation liquid is weighed and placed in a 1-L

e T i o ok RTERHR: oEbotabilt AR AL
B R
e s St aR s P o ko SRS oo
R X T I b T T o

"Control Interface for FBRM Ver.. 5.4 Bujld, 58b" (manufactured b ASENTEC)
a5 a sof twdBh | 2 feseienttampeghion otarsue the SBtereMBRBIEH o Ko 20 oi de
0.02 mmfromthe wi ndow surface. The neasurenent duration (nmeasurenent tinme
peri od forfﬁﬁgﬁ run) is 14.5 seconds, and the averaging (noving average) is

taken with 10 neasurenents. The nunber of counts (particles/s) at the tine
of 5-mnute neasurenent_is_deternined. The above nmeasurenents are taken for

the first | nd preparation liquid, alld the
obt ai ned nmmmm AU% 2802 IS Speciqfi cally, by
having a | arger _nunbey. of counts f t he secqgn reparation |i id than the
navbdl o aoont SRR isch SHOEO! B SN PRCEET B sh VB e X el 8 B 1 e e
an increase_in the nunber af the water-solubl.e salt.parficles.in the second
orepar at | orf 9iRn WRIAAR D e DTS 4T SUPRORENG R SUFARABLSAMBYSABA qui d. 5

Al so, the increaseﬂin t he nunber of counts can also be directly confirned
by using t F&VEHRPa Fﬁgline type powder droplet nonitoring system when

Fero. the i nor oadelrhbnar of e Syt oldsi it B sl SRRt bEfhe ' 91

conpari son tOePheaﬁ%ﬂber of the water-soluble salt particles which are
pr esent i n PYCTHENY Tt preparation |iquid cannot be absolutely determ ned

the tPrat pr epartaeise i3 e bR ot I pARlAL SOERy e R SuBREE Uier of
f ' liquid f h f the fi [
i o obt SRS AEE R ERLGH b8 ou Ty b pref orabl y 500 par ti ¢l cors or

more, more pref gsahlys AP0 AN RuPhe MBI JRidiEainBIRYY he above

means, it is pref a € anount wat er-so salt

undi ssol ved, I | Qb iy Pl t g derived
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m preparation liquid is T (%, the dissolution rate U (% of the

wat er-sol ubl e salt is obtained by the follow ng equation: Dissolutiqms Aug2001
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sprayed droplets is precipitated as fine acicular crystals which are
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whereby it can be effectively utilized for inproving the supporting sites
in the inner portion of the particle. Fromthe vi ewpoints of 15
precipitating mcrocrystals in the inner portion of the particle for
supports obtai nable by spray-drying, thereby naking the m cropore dianeter
even smaller, and inproving the supporting sh~ength for the liquid
conposition and the particle sh~ength, it is preferable that the



20 4. Acceleration of Absorption of Liquid Suz-factant Conposition Through
Cave-In Hole As conditions for the particle for supporting a surfac%gmMﬁqmz
exhi bit high supporting ability, it is necessary that the particle has a

| ar ge anobunt of space 25 (supporting site) for supporting the liquid
surfactant conposition in the inner 0 8" AUG 2002 20 portion of the
particle. Mreover, it is especially inportant that in the production of
powdery detergent that the liquid surfactant conposition is quickly
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conposition to particu range, and adjusting the er content of the
prepar ati ongd;kigpel sq!r,eﬁgfh SiRaB Whih g&p%ﬁﬂgiatde@a-gem%rﬁbﬁ foANRs dperR@émticle in
the present” inventio ribed”in further detail. The cave-in hole

w |t be des
(hol'e) is barhoAlhikiMf S ppbtin ihb aRld 8ipbaighi on of one particle. The
action for sufficientty sp gdlng up the absorption of the |iquid surfactant
conpogji tion is ephiybi i - I b HMsA cave-in
hol egﬁ)may be presentg pltaﬁﬁjcéﬁ%fc%g'ru? Pgﬁgﬁfdogrh%%h@ét@g%ﬁngﬂlgﬁwggﬁi{}}n?g@ P ence of
15 dropl et Spiefa l?i%n_cﬁcﬁﬁdl‘goﬁl ¥&ing PwaferRORIK g@[}nﬂ’fr AdVewhitrBBRIbIS b, Ehe
phrase "particle which is cave-i'n particle having a structure that there
exi sts a hojbawd ﬂ&@,’i‘iﬁ?ﬁfoﬁngﬁ‘éﬁgp&ﬁ'ﬁ@'rﬁt’e With QRAnATORApRIEREAR i8fthé he
spray-dried 20 particle, and that a particle surface is opened and

conmmuni cat eghnMotting ASI1IRPLA®ME PartiBR dttngth RASdeaAtudiont alsne@shlp the _
particles for supports ‘of the present invention refers to a particle having

an external c&ﬁgfé?él%%&faf:%rndt'&%h%}ﬁﬁmaﬁ? fohedRaldbddroftuad thatahel having a
cross section as shown in Figure 2. In addition, the preferable size of the
cave-jsn hol ﬁliél’@p@)ﬂﬁls%ﬁpﬁcihnomyihh&! foréien 6@ Mepaiadld shthdabRAMy shiales for
supports of the present invention wi'll be definhed. 0 a AUG2002" 22 5 The
projected area dianeter of the particle can be obtained by photographing a
particle using a mcroscope centering about the opening of the cave-in hole
as shown in Figure 3, and calculating the projected area dianeter fromthe
equation (IV) by using the projected area (S 1) of the particle nmeasured
fromthe photographed particle inmage. Projected Area D aneter - 2 x (S
1~~)112 (IV) of Particle In addition, the projected area dianeter of the
hol e (cave-in hole) can be 10 obtained by the equation (V) by using the
projected area (S2) of the hole determned in the same manner as the



above with an opening as shown in Figure 3. Projected Area Dianmeter _ 2 X
(52~~)v2 (V) of Hole Here, as the m croscope for the above measur e AUG 2002
there can be used, for 15 20 instance, a digital microscope "VH 630

manuf achi red by KEYENCE CO?PO?ATI ON and SEM such as a field em ssion

scanni ng el ectron m croscope "Mdel S—4(900 manuf actured by Hi tachi, Ltd.
In the calculation of the projected area, there can be used, for instance,
W nRoof nanufactured by Mtsutani, and the like. A preferable dianeter for
the hole whjch is present |
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other than the cave-in particle mentioned above in the present invention
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t he cave-in ment 1 oned” above, a split particle and a spherical particle
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t hese constituent panicles is % o ss, preferably or less, nore

preferably @AM whessolubléd bdlt ﬁmleldgrceﬁeeaw % séea/ccgrstdleashemtﬁxm ef erably
10% or less. 15 Here, the content of the cave-in pat- ticle in the pr esent

invention i§ageldluBIeest BYrtichd dopkdif\WhSari® 541085 thepektel-s6lableysaltsmidigr
ni ne-step sieves each having a sieve-opening as defined by JIS Z 8801 of

2000 p. m 14Q8m @ERmHQQIQOPEHe salOwNichis a8QoVetlin 8RSprepMatidadighidhnd/B9 ap, m  or

125 pm and a recelving tray are used, the sieves and the receiving tray

bei ng at taclad 50, 8o gl&téa'l‘tg I@IBFE&V%PHhQHe @a?hﬁ%ﬁlﬂg 86t e (WRBHESlbW ed by
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particles on each sieve are determ ned, and the mass base frequency at each
particle size (T 1 %by weight, . . . T 10 % by weight) is 25 cal cul at ed.
Next, 100 or' nore particles (U1 particles, . . . U 10 particles) are 0
5 AUG 2002 25 collected arbit<~arily fromthe sanple sieved to each
particle size, and the nunber of particles of the cave-in particles

descri bed above for each particle size (V 1 particles, . . . V 10
particles) is evaluated. And a sum of products each obtained by multiplying
the cont ent of the cave- |n partlcle at each partlcle S|ze (V 1/LJ 1
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6. Conposition of Pat-ticles for Supporting Surfactant The particles for
supports of the present invention are mainly conposed of 10 a waterg$algtne
pol ymer and a water-soluble salt. The water-sol uble polynmer and the

wat er -sol ubl e salt are inportant for forning a supporting site and a cave
in hole for a liquid surfactant conposition. In addition, the water-soluble
pol ymer has an action of inparting strength to the particle. The preferable
wat er - sol ubl e pol ynmer can be exenplified, for instance, by 15 one or nore

ki nds sel ect ed he ar. i sting of carboxylic achgd-based pol ;
cel | ul ose dinryat POstS ol edla KPR setwh By acslor S e dRa oyt 0
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ones havi ng n ca u -1ng I spersi

ability of j -deposi tion. 0 5 A~-G 2002 27 O her polyners
i ncl ude pol %ﬁ%‘??%gﬁ%ﬂ‘ ones (PVP), polyethylene glycols (PEG,

e vpteons ene ol Nesl Sl o Bogai o ahtbelc 2 o

dye-ri~ansfer inhibitor,”’and t avi ng

of from aboyiflQs 6ﬂh@?géébr\}\ﬁﬁgﬁﬂi&{ EaPbE LSRN &S bP REGRY REMERGY ¥i SCOUS

characteristic of a pas I's caused by contai ning water” of a powder

det ergent, b&'dsﬁﬁét@i"ﬁéjexﬂ?@%eﬁ @B tmiefo xguy@épﬂbﬁf%slﬁ%ﬁi&%wﬂér in the
particles for supports is preférably from2 to 30% by wei ght, nore

preferably himRBsFok Quéﬁ%sby[n"tﬁé dl¥tvibdtdd bf ﬂl‘i@ﬁﬁic%ﬁr&ﬁ@@e{ﬁécﬁ&%6 to 26% by
wei ght, still nore preferably from8 to 10 24% by 'wei ght,” nost preferably
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sufficiently high strength. The water-soluble salt includes water-soluble
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hydr ogencar bonat e group, a sulfite group, a hydrogensul fate group, a

phosphat e gr@mrORAATON, 19HRIADZU Posdspne ©320% KakieifEté referred to as

“microporous capacity distribution™), the larger the microporous capacity, the

larger the supporting capacity for the liquid composition; the smaller the
micropore diameter, the higher the ability of retaining a liquid composition once

25 absorbed by capillary phenomenon (supporting strength). Therefore, in a case



15 salts, ammonium salts, or amne salts). In addition, there may be

i ncluded halides such as chlorides, bromdes, iodides, and fluorideggafyp 2002
al kali metal salts (for instance, sodiumor potassiumsalt) and al kaline
earth nmetal salts (for instance, calciumor magnesiumsalt). In addition,
there can be included conpound salts confaining these salts (for instance,
burkeite, sodium 20 sesqui carbonate, and the |like). Anong them carbonates,
sul fates and sulfites are preferable. Carbonates are preferable as an

al kal i zi ng aggnt for, show ng a suitable pH buffering regign in a washing
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wat er - sol UbPPRIGNEHE 119yid CREPOSTGHhAES 18aFE A[AmAFer of e FSFRRRROS ol o i n
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Among. { hem CaRFCiy B bHEeR ths micEpore diardeser hying e iaptsst igToRPIalE of ¢ he
particles for supports,, carhonates and/or sulfates . are re preferable, and
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preferable. Espegjally, sodium carbonate and/or byrkeite, which.is. a
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base material for formng t supporti sites of the particles for
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result, not only the absorption rate of the liquid surfact ant conposition
to the particles for supports is |lowered, but also the formation of the
cave-in hole is hindered. Therefore, fromthese viewpoints, the | ower the
content of the surfactant in the particles for supports the better, and it
is pr'efer'able that the surfactant is rather not present. Fromthe above
reasons, the 20 content of the surfactant in the particles for supports is
preferably fromO to 3% by weight, nore preferably fromO to 2% by wei ght,
particularly preferably fromO to 1 % by weight, and especially nost




10 silicate is not contained in the second preparation liquid. Also, in a
case where a water-insoluble substance such as an alum nosilicate i g 5086 2002
used, when the silicate is fornmulated in the second preparation |iquid,
there is exhibited a tendency of a | owered dissolution rate of the
particles for supports obtained after sd@ay-drying. Therefore, it is
preferable that the amount of the silicate contained 15 in the second
preparation liquid is 10% by weight or |less, nore preferably 5% by wei ght
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t he p?pparation liquid to be subjected to drying is instant-dried.
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Di ssolved in First Preparation Liquid This enbodi nent conprises (a)
preparing a first preparation liquid conprising a solution or slurry
conprising a water-soluble polymer and a 25 water-soluble salt; and (b)
precipitating a water-soluble salt dissolved in the first 0 5 AUG 2002 36
preparation liquid. The water-soluble salt precipitated in this enbodi nent
is formed froma liquid phase of a first preparation liquid and takes a
formof fine particles fromthe action of the water-sol uble polynmer. The
first preparation liquid before pr ecipitation of the water-soluble salt is
prepared by a known
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menti oned above. In addition, the effect of precipitating mcrocrystals by
the m crocrystal precipitating agent can be confirmed as an increase in the
nunber of particles with the passage of tine which is observed after
addition of the precipitating agent by the in-line type powder droplet
nmonitoring system 15 As descri bed above, the confirmation of the

m crocrystal -precipitating agent can be nmade also in the preparation liquid
of any conmposition, and a nethod for confirmng a

m crocrystal -precipitating agent in a preparation liquid containing sodi um




One-t housand grans of the saturated solution of sodium sul fate/sodium
carbonate prepared in the manner described above is weighed and pl agedAllGi(e
1-L stainless beaker, and stirred in a thernostat of which tenperature is
adjusted to 10 the same tenperature as that ‘of the preparation liquid with
rotating agitation inpellers with 3 prodéller wings of 2 x 4 cmat a speed
of 200 r/mn. The measurenent is initiated in the sane manner as descri bed
above by using the in-line type powder dropl et nonitoring system
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m crocrystal -precipitating agent in the second preparation |iquid can be
determ ned by conbi ni ng known anal yzi ng nmeans. For instance, the second
preparation liquid is filtered under reduced pressure, and thereafter the
wat er concentration P (% in the filtrate is measured with a far infl~ared
ray heater-type noisture neter (manufactured by SH MADZU 15 CORPORATI ON) or
the like. Further, the concentration of the mcrocrystal precipitating
agent S (% in the filtrate is obtained by ion chromatography or the |ike.
Supposi ng that the water content of the second preparation liquidis Q (%



10 tenperature of the preparation liquid is preferably from30 to 8@% Ugwﬂ;[a
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the water-soluble salt and the liquid conveyability with a punp. Concrete
exanpl es of the process for preparationof this enbodi nent include, for
instance, initially adding all or substadftially all of water to a mixing 1
S vessel, and sequentially addi ng other conponents, preferably after' the
wat er tenperature alinost reaches a set tenperature, to give a first
preparation liquid, A preferable order' of addition_ is such that liquid
conponent s Sprayshsingrthaselimproying thasuppotingtadilitsintheramountiemere initial ly
added. In addition, small anounts of auxiliary conponents such as

wat er - i nsol pisiferablp&Yabic weighios mers, stdbmiore preserabbod Bhylss weight o g0 added.
The mcroctystal-precipitating agent is added in a state where the solution
potrtion of masepraferablypt @pdrawerght or moret On thaotherdraad, fram thenagwpeinys in a
case where the solution pot-tion is jn an unsahtrated state, the

ni cr oct yst apf peaaing tha mpigeppageys capacidy @b the partiples fUP PO PRt ARE
necessary for the solution pot-tion to be sahu-ated. The water-insol ubl e
subst énce naptamedaftersneay-gonng and Hie angleabality oiithepeqond neparation ligyid i n

di vi ded portions hefore and 0 5 AUG 2002 43 a Ler t he additii)n of the

m crocryst aF‘ftE‘i%‘éﬂ?ﬁttn&tioﬁge abeys mepps, dagjamopnt of tha wajerosnlubls salthonogeneous
second preparation |iquid, after the, addition of the entire conmponents to
the prepar atindisolvediinithe; s¢eond Rapaation liquid angr é@seérhé/féﬁ abpye MEaRs Hut es or
nore, nore preferably 30 mnutes or nove. 7-1-2. Precipitation by .

Concent r at i Breferaby ﬁé% oy wisighdor dessLimges preferablyr Bedy weighperlespistidk i ng t he
water-sol ubl e salt_ nenti ogled above has been studied. As a result, a process
of precipi t BArarefprabhn Qi brawerghton dessy wosh prefaably Zpie bynyeigheanlessund. | n
ot her words, a Iarfche nunber_. o n‘icr,ocr%gqséal 0 Call be generated in the
secontf pr ephrsad; hthe; wfekrsolpblesalt dissplved 1k the TpprapMaHOBAIAY EC pi t ation by

means of concentration of t ter-soluble salt ip a,dissolving state in
The prosence. of - ihe st A LRBT B RRGHSo B Cuistivedk Rahe sFode
preparation |iquid in t.gis enbodi nent wi Il be described in further .detail.
A process oprquf%tm ﬂ%‘“ . ¥ TRAEAF SIS FFans OLHICEFSH g aneynt of the,q ¢ o
15 soluble salt dissolved i.n the first preparation l.iquid is precipitated
by concont 2 SATIAPIENE SHItMSISsPBEd B RepRPRRHPR Haihrs dFisgmineddior - Dol bl e
pol ymer and a water-soluble salf will be described. Eirst, the first

prepar at i onMGagHILES H@f%ﬁlgoﬁ@eéﬁ\&lﬁ%w%ﬁlmﬁ@edﬁgﬁé’f é‘&a’(ﬁ(’]é(e PeORPECess,

and t he wat er-sol ubl ol ynmer .and t he.wat.er - sol ubl e t 20 be
ol St g e Bnterap e s e atio iquidIssora A Ler RS e ARt Al o

subst ance | oznul at e . t he wat er -i.nspl ubl e substance may be foznl ul ated
bef or e concgﬁ{ef@fqeéﬁbyo&ietwgs?qt}e mﬁﬂb‘)ﬁgr ation liquid, or it may be
forniulated afterwards. In It the ¢ nt rati.on eration y be
cawied out to thE“éLé‘ocr?dlt?)r}tZIgg@;P?% W?tﬁﬁ“ﬁ@li’ffb?aé%?fetﬁetfg&aa “EERRGNt, for

retanee, | SRR R T E SRR SR LR ag o e

preparat; on | qurabdnertefnia el BR s RRTRa TebeRsb I g b 11 ¢y
of t particles Jfor . suppor

o sooflTon ot CRIAIS IPELRE MEIRAIR VDol on” ™
there is a PrETEtERcE! 4 F ) are made
10 desori hod tiie? S0P wal- Bk sRESPRENPns (ol fh b RS oRRBRPBE o of
e e
The 1ot potemrRfe REMAT8 Yo R b ST b s B sl B8 he 1 1t

preparation liquid. The extent of the concentt~ation can be determ ned by
t he amount of water loss in the first preparation |iquid. The anount of
water' loss in the first preparation liquid is not particularly |limted,
and it may be appropriately set so that the anount of the water-soluble
salt precipitated takes a prefen ~ed range. In addition, the water 20
content in the first preparation liquid is not particularly limted. As a
device for concenh~ation, it may be any sorts of concentrators which are
w dely used. For instance, a nat<iral circulation evaporator in which a

o, o, -



25 circul ation evaporator with external heating in which a liquidis ALG 2002
circulated at a 0 5 auG 200z 45 hi gh speed between an evapor at or a%i !i’
heater with a circulation punp, and water is evaporated with an

evaporator'; and a falling thin-filmevaporator in which a liquidis
allowed to flow into the evaporator from’a top of a veirtical heater, and
subj ected to evaporati on and concenh~ati on by foam ng honbgeneous 5 liquid
filmon the inner wall of the heater during falling. These evaporators nay

be used al one or toggether. | ti,pl e effect fl.ash evapor ati ng devi ce
"h whi ch wapEsparat QL Es Il the eBsetugon Tt 11D ReHn S RA A e 5 1 o
of a boili ng gloi ng, or h};?glher. in the evaporator under reduced pressure is

al so ef f ect PYEAINeY Dy. the, ptloming £qwatiar ati on Iiquid used in this enbodi ment
produces 10 crystals of the water-soluble salt along with the
concentration, the sca; i k 0 sit in the concentrator.
Therefore, it is mreﬁlg%fgﬁ(gble i(YOtx Sd>§ centrator hal)ng a function
that can renove the d&gdstféd scal es(P & T4 concentt~ator havi ng a sh~ucture
in which scales are less |likely to deposit. A forner device includes a
device in which the above-described falling thin-film215 evaporator is

equi pped W th agig@bdyep JVHH?{ng{)b%VE%ssﬁﬁftfbﬂi 1tk &i‘léul&i&ﬁtﬁeéc&?q(f%rthe

i nstance, Wplen (nmanufacture y Shinko Pantec Co., atter device

i ncl udes Loageoﬁl\fﬁaﬁra?cti@rcomaﬁféhaa@two@g BY aflilbd O rhESYY uh NG ES, LTD. )

whi ch conprises a plate-type heating elenent 1n the 1nner portion thereof,
i n which copgfdyot( 'sio%tﬁﬂédbﬁ%@fﬁllﬁ%nﬁ'egﬁéﬂid}ﬂ to flowa liquid 20 on a
surface of this heati’ng el enent” under redtced pressure. 7-1-3.

Preci pitation by Reduction of Dissolved Amount by Tenperature Adjustnent of
First Preparation Liquid The process for precipitating the water-soluble
salt nmentioned above Rago26 been studied. As a result, a process of
precipitating the watEndssblvbde=salt0-blyy 0 5 AUG 2002 46(Jhangi ng t he
temperature of the fipgtioar@paration liquid so as to I ower the dissolved
anount of the water-soluble salt has been found. In other words, a |arge
nunber of mcrocrystals can be precipitated in the preparation |iquid by

t enper at ure- adj ust ment, so as to | ower_ the dissqlving anpunt of the
vater1&ol ubl o &5 SHPPOSIAE fies the e%rtt%tr%fﬁhrsa‘fat@nsq?u'eﬂaisalt 15 id @by tha | owi ng to
precipitate the watersoluble salt in a dissolved state in the presence of a
wat er - sol ubdissphitipggiate rmil yodcAng tbatrat&ogynmﬁwi Bortion 16 nel dod ¥ptheed
amount by teyrperature-adjusinent. of the preparation liquid in thi

enbodi ment mmlsgmaeeeﬂqs and thatthe,eonigat oh the wtﬁ%@eﬁk it léb{}a%,ng a

second preparation liquid.in ich.ap the 10 dissol ved er-sol uble
salt is pr eépgitlﬂ%f%’d’ ‘%ﬁ‘@r\%?ﬁb‘f qugntl%e(%)[lgrtEe secondrpreparapp liguid.i on

liquid so as, to |l ower the dissalv amount of th ter-sql.uble salt in the
first prepafl \GFFas amuebﬁpéfg)swﬁtg\eavw-&lu@m |WdES Y iR g aBove

wat er-soluble salt wll. bi. decﬁcri bed. Ei rﬁt he, first .preparation liquid
before’ t he B¢ RIeRmation digich obsaigsd byithe fol 1“8&%‘?‘%8% ed by a known

process. Al so, when a water-insoluble substance is formul ated, the
wat er - i nsol ubl e substance may be fornul ated before the tenperature-changi ng

operation of tlherehbébAnRPA @) on |iquid, or after the

t enper at ur e- CWEEEQ-S%‘P@ISJ@@&”' I'n addi tiqm2 8 partTpix g water-sol ubl e
pol ymer may b f&)r | af eds i n hhe §eckﬂ®dxpr€pww—g‘after ke above
operation. By ‘P?q"zv? M?"é’ﬂ on, the size of the precipitated

wat er - sol ubl e 1g8P#r28pydigiid can be al so adjusted. Al so, the

t enper at ur e- changi ng operation may be can-ied out to the second preparation
liquid in the same manner as in the concentration operation. The snaller

t he amount of th 1 [ . . i : t l sal t
whi ch are pr esent(:hl F‘ﬁglttﬁ’g ﬁﬁ@ﬁ#j@g@%@?@ﬁ{bﬁ@ﬁ%ﬁﬂgﬁ@ ﬁ@ﬂéﬁﬁé .

t enper at ur ey ngi Qpe&r.at.i hi r e i b L tya0f  the
resutng - GrE RIEsBH A A ¢ Wil Hie chli Rt RARELNER dRRlhddor”
Therefore, the di i r h | i . E

pr epaééa)tti ongﬁtﬁaﬁlgggleﬁll}[gﬂ?h@tﬁ %?%Jpaé%la &@%Eﬁgﬁ)&ﬁﬁéglg%%ﬁ%ﬁ‘g#‘ ?%nﬁ)?ﬁeﬁ{eer ably
fromSO to 100% by weight, nore preferably from 70 to |1 00% by wei ght,
especially preferably fi~om 90 to 100% by wei ght. When the 5 dissolution
rate does not reach 100% by weight, there is a preferabl e enbodi nent where
t he undi ssol ved substances are nmade finer by pulverizing the first
preparation liquid by using the subsequently described wet pul verization
device or the |ike. The wet pulverization of the preparation liquid may be
cai-~~ied out to the second preparation liquid after the

t enper at ur e- changi ng operation. 10 Here, the dissolution rate of the

o, o I e o, o o, o




p 5 AUG 2002 48 nade dependi ng upon the kinds and anounts of the forgyégfﬁﬁ
wat er-sol ubl e salt. Sodium sulfate and sodi um carbonate suitably usd L
detergent raw materials show a maxi num di ssol ved anmount near 40C.

Therefore, when these raw materials are used, it is preferable that the
tenperature of the fn~st preparation 5 HﬁqU|d before the

t enper at ure-changi ng operation is adjusted to 40C or so, and that the
tenperature of the second preparation liquid after the tenperaturechanging
operation is adjusted t 50 to 70C. _Her there is al r ef

enbodi ment ﬁrﬁt\mﬁ‘?%a@% @crhﬁmaﬁ feighe sviteraludle ol gdes wbichre sl

is accel erated, f.or exanple subj ect e 10 pre ion liqu

fl ash conceH‘telsé‘Ptl 15t ?éwlﬁd?*eﬂ%ﬁﬂo’éhfﬁﬁlﬂ Wg ‘{hff'Be gﬁw‘%‘e@feaﬂﬂ%mf
preparation . 7-2. Wt Pulverjzation of Water-Soluble t Partlcles
in First Pr %rﬁaﬂ ﬁn@m@d@@em of istenior éHHB?HT%@'%m{IH‘P?a{?)éﬁﬁ*iab’ng a

first preparat.ion q idc ing a solution ar slyrry conpri a

wat er - sol ubfl'é’"bg)l‘v FO¥AR € eﬁh‘?é‘r‘%ﬁipﬁﬁlget 1§éPPP°I§ﬁ8 aw)tygw}c&qspig%gom

wat er - soluble salt particles in the first arati.o uid. to

pul veri zat i BAS VISWROMREs Nenisagedriiclesizs of &g ‘%r‘ saly eéﬁ Inagi1@s Bt e wet

a known . rocess the water 20 sol uble

pul veri zation nmay be prepare

pol yner anda’teﬂéegﬁﬂté? ﬁ%?qggp&pg%}afat% ligg dH@éﬂsqdrPya THRAgBENt 18 wat er

i nsol ubl e sub be foirnul at efqre ect |, the fjr

prepar at i onpﬁ BE’ ga%é?r Isss, \i%?ﬁ%ﬁi?f%ﬁbq (9% }fﬁsb%“ Or’rﬁlpéi?fléﬂ‘%iher

subj ecti ng é e f|r pre t|o g v&g Iverlzali .:ér t he

vi ewpoi nt  of YV 1 Pb W’O?SQE%‘F‘ Y(Phe Q SSrgOTeSPRGGHYE PreistAHYss of

t he wat er-ipgsol ubl st ance, i S r.abl e o foi nuI efore the
wet pul ver i 20dbAr fesks ﬁﬁ@meespesl%lyaaﬁfe%ﬁégm&x Picmantrettgbicar ¢ um

exchaqpe spﬁgd of ihe crystalline alum nosilicate can be inproved. In
addi t} MR REfCSFhe wat er-sol ubl e salt particles which are present in

he f | he | a h ff f
itm?ro'virﬁé, Phere" Bhe almeef padlicht SizB YefeR i eanp%‘fetf%se &?&eztes?ﬁl%&ﬂ% o

o vert ??&.b | ¥ R e 'fs?f'ﬁelﬂ&e SH?E?@F f?l@%a?%tm ngthepd 1&2%5153 i e he
wat er -sol u e al .t e or,mat i OnO u sites in t ticles
R o gl e Pﬁrtm%s%/ ShAts orseapin e it mrEataBon duBd front
Lﬁ[vZEPg?L; t he wat er. | ﬂ IIE il;lln thg ﬂ@ arat|§ﬁ l'iquid.
The et *pur Vririeiearra st lgw safie prgics GhRE erdeiein @ﬂ%ﬁes«gﬁ%ﬁ sol ubl e
i s BrepaEarlio SRR o, elloils ke SEneh FeB L0 Ouna sal
derfved 11 om Sody GALROUL BiciBy BRIt O‘flu 4i08s Lt o SRRE R B fisgul d

obt ai ned by bl endi ycarbox ners and ifum sul prlor to

coar se part PHIE0 N AFLERSEN Fhfid eyt it ilS ST, égﬁﬁ?‘% nough
Lhe burkel ¢ g alIShARoL ¥ tlclmaaglfa%aﬂaabgms@ﬁ e QU o0 e

supporting Si or supp ei ng prese as coar se

par ol es, L RR (eSO BEU ] SRR LU AL a LG, 20

suppor ti ng SI esin or sup ne by wet

pul ve) 22t W ARSLERAAAE YRR WAl i xal?paﬁfa?es%ﬁfch%@@esgnf fpr oved.

In a tion a case ere Sodfum carbonate ornulated

in the firspy IEB%{;}F%% u ?&'&ﬁb t?% pél%gérﬁ ec1h@in?5h E&p@%{[ﬁnel y

sodi um car bon epar ati on

pul veri zi ng, 19}’18@‘?@%1%12\@}60’@rTlFeeﬁlea&H@mHHPi'sscﬁﬂlié’@%JtsiHQﬁé §‘£}ﬁ§§nannex

undesi rably so form coarse partlc es by aggregation upon

hydrati on. 'E{Pﬂ%"rﬂé suréméft ﬁFﬁPegﬁ c#;cﬁf &QB&%“@B&%P{& formul at ed

inthe firs prepara ron liqui e m xtur S Subjected to

wet pul veri aakiqiint e § 1gﬁt§1?@%1gﬁ&ﬂ§mtaq'%e§ ma{rg%ﬁﬁt@aﬁ%nﬁm@ag egat i on

descri bed a oV uppresse I'ons verization
treatyent c e Y, e .entration
of t hiegewat erﬁﬁgéc)iltdﬁgﬁeédgﬁé cﬂ:n(%? ﬁgél‘!f']%frazs%ét “’r?‘z"%{r@tﬁ“glﬁﬁﬁp‘geuﬁ“ ,lbgl'h%ﬁgﬂflggé%i zers
used, and the like. The pulverizers which can be used in this enbodi nent
may be any ones, as long as they are generally known wet pul verizers. The
usual |y enpl oyed wet grinders include (i) devices 10 in which fine

pul verization is carried out by utilizing pulverization nedia; and (ii)
devices in which fine pulverization is carried out with a gap between a

pul veri zation blade and a stator. The device (i) includes a device in which
pul verization is carried out with a shearing force caused by the difference
between the flow rates of the nedia by 15 supplying a solution to be



51 force of the nedia, including DIAMOND FINE M LL (manufactured by

M t subi shi Heavy Industl-ies, Ltd.), and KOBOL M LL (manufactured byﬂ§ﬁuﬁwwz
Pantec Co., Ltd.). The device (ii) includes those conprising a rotor and a
stator each having 5 grinding teeth, in which pulverization is can~ied out
by repeatedly applying a shearing forcel®hen the solution to be heated is
passed through the gap, including Colloid MII (manufactured by Shinko
Pantec Co., Ltd.), and Trigonal (manufactured by Mtsui Mike Machinery

Co., Ltd.)..Inglude re those having.a simlar grindi,ng nechanism except
that a rotof Q)S%I) 1 gqulegrahs ANAVEIAPE] Hﬁ‘gﬁlaﬁ Sigeodbls @G%QF%HP gmtﬁge ety | |
(nanufachu-;ﬁ ﬁy KiK. do E ineean&%,.S per Maskor oi der (manufagtured by
Masuko Sang$QuRiealt Pastieleesyachyare avesdnt i ead,PeEpaRosiiRg apmose co. |
Ltd.). Also included s one in whijch the splution to b reated is roughly
pul verized S@mAriangspds comppsd @i e game Hakas t%ﬁqwat%éOFI&i@ﬁﬁydﬁéolyédi zed
mxture is then finely pulverized with a second rotor, .and a stator, 15

i ncl udi ng 'm‘emrﬂéomxﬁllnm& Frdon ecampouydl saits thpraeh wWhielksanesgyye ag seed .
Further included is.one in whjch a dispersion effect of the |evel of

hi gh- pr essuf/siehdyang PesciRitationdnhe aracess ohspapydying thewakes-sofulle galy

strong inpact aof the order. .of negahertz wth t-type enul sification

di spenser hé\?ﬁﬁgeéﬂﬂﬁ liqyid Pfha%g#a Beoreparation Gawide aweowa@w&biepéﬁgi on,
honmbgenous m xi ng, and finely 20 powdering by a rotator having a peculiar
e 4 ot A vyioh sab e asehe Satals Srehase MBIt e oath A AoRrar cw i h.
i ncluding CABLT manuf act ur.ed by PAC| ELC | NERY. & . ENG NEERI NG .
LGy 09 kg feoeemLen AR 06814 NolESO Db aP ST En in e ipig Ghats ot

enbodi nent gonpri ses eparing a fi.rst preparagi liquid 5 AUG
5005 52 confit MR anon Juukd Bhs o1asass of Sy B WPl Salb1 y rer
and a watersoluble salt, and (b).addi to the first preparation.ljquid
fine Mat er -glaczmraélngdntth%ame@q SPrayrgeying it sssch Ry SR P racore wifich AI¢

articles are Cﬁgable 0

- | ubl . bei . ith
bet anti o Pt ndhaRiperverSf £11BE fpiyed dranal i PERTTeH 6 B8 1 this
nbodi t, t.h h "un t he. iti that, fi t -.sol ybl | t
el en! s aticRiaP BTSSP iEH tosarp AL AroRh e rtiggi ot © °
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ter-solub ' - | t be f | ated i
order . when SR HyERE u BT (fe SR RLEP M HBetr L T ed the o o o
wat ers54 nsol ubl e substance may be 20 fornul ated before addition of the fine
partiCles to the first preparation liquid, or it nmay be formul ated

ft ds. 4He f - [ ' d
above. 1 he Fi ne. eERelfiBn dERLREL Rt oP IR BpiRl e PEL O e TRIELER 2 the
firstly precipitg%ggJ fL' -soluble salt fromthe first preparation liquid
are preferable. plu~ase 25 ~ "the fine particles having substantially

e #aIT, COMPoS! byl St o PR TRoBAEE BneFiky,
par ¢l oo MO RIAARIBHRP S bty T ERIRER S0 Bupb e

precipitated = moi’s e 1n ron 17quid before

anen The 1+ clepafiebsiE) TBr pnRYERE Ui Riio SRt @mrRorp iRt BLRE BAGEI 0 2

as~e not present in the first preparation liquid before addition of the
fine particles. Here, as a process for preparing the fine particles, there
can be consider ed to fine pulverization of the comercially avail able
appropriate substances, and it is nore preferable to fot-mmcrocrystals in
the presence of the water-soluble polyner. Concretely, a 10 substance
havi ng the sane conposition as the fine particles is dissolved in water
together with the water-soluble polymer, and is allowed to crystallize by
spraycliying or the like, and the crystals are nmade fine with a pulveri zes,



One-t housand grans of ethanol is weighed and placed into a 1-L stai%%FEaaﬁm
beaker, and stirred in a thernostat at 20C with rotating agitation
inpellers with 3 propeller wings of 2 X 4 cmat a speed of 200 r/mn.
Subsequently, 20 g of the fine particles nmentioned above are supplied. The
particle size distribution at a point ofOneasuring for 10 minutes is

determ ned in the sane manner as descri bed above by using the in-line type
powder droplet nonitoring system 10 manuf actured by LASENTEC ( TSUB- TEC
MLOO). Here, a ne od rticle size at which the cupulative val ue of
the number BATUSA ¥ saticke 58&@“(?‘@3%’6h%?%’@P@éleglPQﬁta&t/@}aégbﬂﬁd%lP BP0 e,

In addition

nbod i bed ab ar di t t
15 preferab@%pwéqwt el‘épﬁrgtﬁeh%ﬁﬂfcﬁh LB SR nEGT ARSBACIQY DRRSORE, |

wat er - sol ubl.e s articl conpri ses one or nore processes selected fi~om
the group cBAS Fﬂﬁ ?“?9 “BHWWﬁﬁwﬁtﬁi F LY %?Wbre0|p|tat|ng agent to
the first preparation Liquid;, (2 centratlng first preparation
liquid; (3) adj ubfidgeetd e awhes i DieRaration tqutffg Y PPISHER so t hat

t he di ssol ved anngg; of  the ter- solugle ﬁlt is gmered (4)
subj eéti ng WateErso le pplymagy an pﬁaWﬁteé‘IS@ bl salhis 919‘@ “5 éda‘iea%‘{mlﬂti(t{hl dto
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portion of the Bartlc%fth 1ch a surfactant can be supported. In
addi tion, alfHREHLON 8*?& HEvel y preparing the cave-in particle in the

cont ent %)P Zli?,t : ‘h’lih B ﬁ"lf’lﬁﬁle‘éﬁ B h@?ﬂrﬂ?ﬁhéiﬁ%??fsﬁlﬁ:@@ wran
doscrhed abepiiel Rty B R ROkT Bhbr R SRl dela A Rt o
the second gieRacal kgild bl mxﬁgg)nfsgtggg}qg?@aﬂ%@%m sumt%r sol ubl e

salt partic nge or fro y Wei Spray-dzyi ng the

preparati ong Llhegg%l: ggtbép%ﬂa'?lgtr{kﬂthgrsﬁﬁéé%f th@vﬁ')? ﬂed &])th[]c?e gﬁ‘arﬁ&(lla Jﬁl ted an

effect that e cave-In pa I ed
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0 5 R 20020 4HHE e 3Bttt VY S FRIR BRAdRied  MARBRAES B 0L
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preferably e viewpoint o |ncrea ing the content of

the cave-in ﬁ%gtdtgf%;hﬁlﬁfeﬁﬁ ‘I’éatst Bhfﬁmﬁ% 'f%ﬁ%ﬁar%éhg%@g 2Holk R

prepar ation er content o € Seco par ation FI CIUI dis

by et gt of Che & theLRE e WE*?%?%@ *%S&ﬂ%@eﬂ%}?ﬁ%ﬁé Bl aPE 2l y 300
o of or abl y_ 1R fnga syifac Rt RahE LAY sdio Bt HEteal) iy LARRiEERRE O 1Y
for stibpor t SoTRPBLPrd Bshinge 1Yo BERR The pAficTeRREk g so,

the water content is 65% by weight or |ess, preferably 62.5% by melght or
| ess, nore preferably 60% by wei ght or Iess, still nmore preferably 57.5% by
wei ght or |ess, nost preferably 55% by weight or less, fromthe vi ewpoi nt
of suppressing the bursting of the droplets by the tenperature 15

el evation. In addition, as contents of other conponents in the second
preparation liquid, the water-soluble polyner is contained in an anount of
preferably from1l to 20% by weight, nore preferably from3 to 15% by

wei ght, stiII nor e preferably fron15 to 1096by melght the mater soluble

~ o . N.V4



1 s %by weight, nore preferably from1 to 11 % by weight, still nor a
preferably from2 to 9% by weight, nost preferably from3 to 7% by Qéi%lﬁtwm
of the second preparation liquid. In addition, the undissol ved

wat er-sol ubl e salt particles nmentioned above (hereinafter also referred to
as "undi ssol ved substance") have 1 s anzéverage particle size of preferably
80 p,mor less, nore preferably 60 p.mor less, still nore preferably 40

p, mor |ess, especially preferably 30 pmor |ess, nost preferably 20 p. mor

| ess. Here, rocess for allow ng the undissolved substance to be present
in the secoh egwe{w%@mwwq fifat ereexisiadolfosy 1n therRRRIROTHOROERAE of

adjusting the content 2Q of the water-soluble salt and the.conten f
water' to t%@)@iﬁjéﬁmwaﬁeaf} ?’lﬁ%’glcﬁfé‘é‘br??oﬁéa OR an c%gﬁgl%{ed;mthgﬁ? ng a
tenperature o@ t he lgereparati on éi ui.d b¥ cgnsi deri ng. She di ssol ved anount
of the wat eRONQViBithe waer poripn (PARIGLE puTage PEIRgFRYedA)t he neans of neking a

particle size of ,the undissol ved substance snall er ifncl udes neans. descri bed
above such as a ﬁéé‘ﬂge@‘f)dg@d? Isant epl\ﬁﬁ'tué?ggbefg‘bﬁlﬁﬁl ar %‘QPPIEQEW%}%S to a
first preparation. liguid, under conditions_.that .the fine . o ~ Auo Zoo2 58
b 21 61 o ap@YEE B BEIRE SRV b BegAethrd RSPASOBSRUAETR S PHECIE

di ssolved in the first preparatipon.liquid; a neans,of making its size

il Ler by Srgak s e bol SESPG T ine Hhicen R vAdR BRIt dtbas Brefances of

the first eparation liquid:; a nmeans of |owering a.di ssolved a nt b
varyi ng o L EnsBrhat e toniethaf e e an atiels 3 Tor bt diad paRieEg e Y

recipitati the grystal s;, .a ans of evaporating a rt, of noisture of
Phec il st pidmaiafiy iRt Pasiay 1ar theoaes tian s RARBOURD GdReaid moans

foif | ati ] tal - ipitatir t t,o the fi.rst . ti
i qui d, 1 heRDBsis HiE witeh orignt ofcfhe myeado, Rl enopiny Aot eAdEPRS whi ch
is di | ved th ' d the like. 10 ith. d to t.h
et oriont o or TG sbEr G ot e ErSentht BeL B et Bt
d L li qui.d,i t.r.i th b | | ecti tant,
nanely {ne QHRth fdK RPED SR oG: SERERYY SRt ar frsf Pie fRaBaBRERRS "G o
th | uti ' ghed.with t e ;bal ' . t 1.0f . : d
ar ed at . 108utRl Rt foh AGRHY) bR QURR ARg BTG 8 Fs o oa
[ desi t f 0. m.nut t,h Led . f it he. tant i
PRI L L S e AR GV R
t of th t ant %, . I | cul at ed hy. 0. a- Als@, th
oot s S SHRFRPhAT ek o B A i AR SRR3R [0°
I d. i th t ent 9 f th d ti liquid
223 %/ g coﬁI rr#?etf llﬁ%w@%&gqgi@%ﬁ{]er?sgl/%bﬁe saletsie(r:lotnhepgggg:lg :o?gpalr g?: on
| iquid, the undissolved amunt (% of the water-soluble salt is cal cul ated
by the followi ng equation: 0 5 AUG 2002 Undissolved - f_ a x Amount (%

59 ¢ d 100 x .100E§<§fahllti$r§]oﬁ@béﬁﬁ"@aﬁﬂléh regard to the neasurenent of the
average pat-ticle Size o the undi ssol ved wat er-sol uble salt, the average

Tomi tor L syst on PARGF aBb i o By L RGER Pl B ARy BRI Rlacshag

above. The sesanhalEPataNlon LBl hole RARERpBYANIAND ARy duded ot

preparation 11 qui y a known process, an rearter su cting the

B I B e S W S S
t hod f b 2 =10 = .\ f I f
Cupports i it} H5ache, pSoR” GRYIFIICE B30 RIS O AAmRREE PIEf® ot ol
s incl udes " tfough dif Ferences” &' . .
W moans o USRHORFERRTE! B ERTRER bl R RE S PRt Por The

conposi ti OnshMi@ng?ﬁ‘Qsl hod h&ﬂﬂ%lracgfrbérs”%ﬁgglgag‘@ﬁ(ﬁﬁn?ﬁﬁfiﬁﬂé of the second

preparation liquid. In the contr 0 ryirng conditions, it is

pref erabl e that o i Vil Veda( ,
nanely a tenperaﬁﬁg(gdlgpﬁ{]@g%gee%p é;rsgegglﬁb%%%rlgp@% ?pflmgfg{lg)ﬁﬁé ter
sprayjg is riahl : r q I il nore
pref eirsgbl y g@l@ﬁ@%d%r@é@ gagv(\;ge\r/sef{ra},)Eﬁpo%tﬁéﬂéﬁéﬁggﬁh#%?&% ﬁé)lrl ggld%ggg‘tfl'adati on
of the constituents, the air blow tenperature is preferably 400C or |ess,
nore preferably 350C or' less, still nore preferably 325C or | ess,
especially preferably 300C or |ess.



0 5 AUG 2002 60 9. Properties of Particles for Supporting Surfactant The
bul k density of the particles for supports of the present invention 0i%sAUG2002
preferably from 300 to 1000 g/L, nore preferably fi-om 350 to 800 g/L,
still nmore preferably from400 to 700 g/L, especially preferably from 450
to 600 g/L, fromthe viewpoint of securi2dg the supporting capacity for the
i quid surfactant conposition and the viewpoint of securing the bul k
density after supporting the liquid sut~factant conposition. In addition,
fromthe viewpoints of generation of fine powder dusts and dissolubility
when usi ng hhegryieefed areaotipmsteriod the parsiclessangbaekbiamsedrity photographygld
conprising partjcles for, supports and abl i ggl d surfactant conposition
support ed tPELIEHUSIRE A THGEISSORE pRIHETIRE aDQytAae gpeRing 03&#‘% FYestt heJe a§upport s
is preferably from140 to 600 ~.m. nmore pr eferably from 160 to 5 00 Vim
still rore Bryibblepe 3~ aalenladng e projactecharea digeter fgne Hisa@quaiionor a
preferable |iquid surfactant conposition to 15 the particles for supports
is 0.35 ni/ GVS byrsieg thegre)estesk area by 1) of the patticde Bicamwied, fremphe al |y
preferably 0.45 niL/g _or pore, nost preferably 0.50 niL/g or nore, fromthe
vi ewpdi nt - ophotagraphed partickeltpegai t t ed range of the fornul ati on amount of
the liquid surfactant conposition. A preferable supporting rate of the
particles for supgorts i ref.eraply 20 0.2 nL/g or nore, nore preferably
0.3 nL/g or nor e,pEJ?‘?{Fa%Ee&%WEF f ablky 024 (8iL/9or nore, f({vm the

vi ewpoi nt of nore® i“@l%'iey and efficiently absorbing the liquid surfactant
conposition, thereby increasing the productivity. The | ower the water
content of the particles for' supports as determ ned by an infrared

noi sture neter, (NRIdgsA She Pﬁ'(éj@é@eﬁﬁ?ed/&iﬁﬁﬁ%rrﬂf tRé hBMcBQe-‘iﬂﬂﬁo?e? cahBeorting
capacity for the liquid surfactant conposition of the particle$S |arger. 0
5 AUG 2002 gitafifed %reqﬁﬁﬁéx?gg)SWuB lrtﬁﬁg%jﬁc&&%‘é&’ S@'(ﬁ"hhe Rble ess, nore

preferably 10% by i ght” or | sti re preferably 6% by wei ght or

| ess.gHer e, qifaEmitelkin P8O $dhy manh6r 2Bk 316jcBRUAred 8f BcZSartiblRmSttigdt | Ng
capacity for the liquid surfactant conposition, the supporting rate, and

the water copdRWitR af¥peRBigtRlAoWNAFiBYrel1e method described under the
nmet hod for determ ning properties described below. 10. Conposition and

Properties of Detergent Pat-ticles The detergent particles of the present

i nvention conpri serqjbeted datadliametet0 for 5 rt.§2 ment i oned( bove and a
surfactant conposbf Hole supported therein. F(pn(%g@ sur fact ant @orrposi tion, an
anioni c surfactant and a nonionic surfactant can be each used alone, and it
is nore preferable to use both surfactants in adm xture. Especially in a

case of using a ponionic syrfactan aving a nelting pqint of 30C or, |ess,
it is preferabl epllebe’@ééh? PUGIRS 'Oﬁgﬁ @?P%EHHWSEIFFI%Q%&\?F@ S8 Bﬁluée‘ﬁc’;ﬁ} oni ¢
organj c conpound (herei nafter refarred tq as "nelti jnt.- vati ng
agent! havil§fngend %ﬁlﬁgnﬁ%‘i(’ﬁ‘foﬁﬁ R(ﬁbé\l%%g m@ufm&%ﬂ%v g%@ahear wei ght of
from 1000 t oAQr.an us sol utd t hereof , which has a function of
el evati ng agﬁﬁg?ﬁgﬁé\ﬁsalﬁﬁﬂﬁgmiseclh%ﬁfwf@e@eﬁf»f%%ﬂ{uﬁg PO} he el ting
poi nt - el evati.ng agent, ;Wi .be used in . the. presen 0.i nventi.on

"ol udes, va%ﬁ%?qrfnﬁ@f?%@@ﬂy mw?@ﬁ?’&&@, ﬁ&_@?@}pﬁa%yfrfbms C@??B%ﬁlgl} of

pol yoxyet hyl.ene a ethers, ur oni c.type nonighi.¢ surfactants,,an e
e et ol eGP B o By AV B e e P PAE R can- be
al so used i .Eﬁonbmatda@]lré therewith in accordance with its purpose. Al so,
since an anf\]/{)‘ utand, andedike such as an al kyl benzenesul fonate is fornul at ed
. . . 0 .

;? f 2&60 g? ' ie:rg?gt,ﬁxrzé'efq%élt)lleC%E%eﬁgﬂ&%%%%?en\tzvhgh ifs rp%ge?lt Er? th%Scz/{)vgyinV\pﬁ&@c §oan

contained in the particles for supports of the present invention is a hole in which:

(Projected Area Diameter of Hole)
(Projected Area Diameter of Particle)

X100



62 dispersibility of the detergent particles in | owtenperature mater
exhibited. As the surfactant conposition, there can be used, for Bﬁd“@émz
one or nore kinds selected fromthe group consisting of anionic
surfactants, nonionic surfactants, catrgﬁrc surfactants and anphoteric
surfactants. The anionic 5 surfactants e exenplified by

al kyl benzenesul fonat es; al kyl ether or al kenyl ether sulfates;

a-ol efinsul fonates; salts of a-sulfonated fatty acids or esters thereof;

oL eLner s, BRGNS ol B I gy 57”[2‘?‘?3? lded are
linear al kytgﬁ@paﬁ%ﬁq u@grﬁm@tmmwd b PRIOREN (PG dQnibld et on

atons; and tes or al er sul whi ¢ al ky

moi ety has ah?clé@hﬁq?e; %Jﬂ 2o aﬁpﬁ%ﬁgﬂ Eé]e is%%trﬁﬂ ?orpéx‘%él‘ﬁﬁf‘b' y alkali

netal s such sodi u assru es such as nonoe hanolantne

o e, IS T L O RALES fpgtt

acid salt c I N conbl na e pre e-nu er of

car bory at Pato ﬁg(ugﬁu It%)xyetﬂﬂ}'q”{ml ySd% és@?ﬁﬁg élpﬂéeftef]agyrlyé}%% RQ91499% C

sur f act ant ene al

pol yoxyet hy henyl ethers
ponoxyethyhﬁg?Bﬁ%yox ropy'%ﬁgyg(kyl or aIkenyI et hers,

pol yoxyet hyl ene- ggl, c{%ﬁﬁf’ene 5@@@“@ c%ﬂﬁ%'p?e?e%t Lﬁﬂﬁ%@?&ﬁﬁaﬁ)’dé ggmtlra@tqnna”e

"pluronic," polyoxye am'nes

| k | d i d
the 11 ke, ALSH ‘Ebeérgnfg‘t Wﬁﬁ%@r&%ﬁ*%ﬁh‘*tﬁ%ﬁﬂ & ‘“M A Aoy o
| ow for i ng d?&aﬂeetd/bafwéehq.%ﬂ GHYREA B8 Eﬁ‘éhﬂg%é‘&;]tfhgrc% t&ﬂoftkyxtd qui d

crystals when mxed w't are era e pol yoxya ene

al kyl 1r al I

ethylgﬁe oxﬁﬁgﬁkhgégﬁniwﬁe§e§§ﬁp (ﬁﬂhc§8k§%§%?§<§go@% éﬁ norety has
10 05 AU%&QH%T @i%%dx@ 4148 tﬁ@ Pcﬂ@ct@& Qb dlﬁfn%fe?r(ﬁ:%é’ é@icteodés uB Poy@l O,
and an average no e oxide of Sto 30 nD es, prefe y 7°to 30
mol es, norejpreferably 9 to 30 nol es, still nore preferably 11 to 30 nol es.
Besi des, the EO adducts and propylene oxi de (PO adducts are preferable,
each of which al cohol noiety has 8 5 to 18 carbon atons. As the order of
addi tion, there can be engDistateadibodi nent s |% bdrng an enbodi nent of

addi ng EQ, and tm%g@{eu%eaqylﬂaﬁgta@f[q@n@l od MRt of addi ng PO and

t hereafter addi ng or an enbodi nent of addi ng randomy EO and PO.
Especially preferable order of addition includes an enbodi nent of addi ng
EQ, t her eaf tHare atididepthRed the haldtache determineddfdrunstimee, b9 sptittingp Edticte a

bl ock formto give a conpound represented by the general formula:

R- O (EO) x- ( Ra@ilya @] Knuher dimlike ata plany peopeardianargodhp ppen bbkerphitipnan

al kyl group or an al kenyl gr oup; 15 EO is an oxyethyl ene oup; POis an
oxypr opyl enef ¢haocqye-iartlxas heawm by the br waotireverfagererilaad pg\hmgnphmgrmng

whi ch nost preferable average noles have the relations of X > 0; Z > 0;
X+Y+Z = 6 t theldros¥XsecZion gith SEM or shellike.=Itls prefarablghthat thei deptlc oS thefleade ant s

i nclude quaternary ammoni um salts such as al kyl 20 trinmethyl anmmonium
salts. The avhptlvisspresensin theccavetin parcle xentingd mdthe pagind ssEppoItiigel and
sul fobetain-type surfactants and the |like. The fornulation anmount of the
ani on2& surf rfp etant ofsthppetsentiivgnfienm Quichahanbepatne as Hgfinesl ainve 15000
preferably from 20 to 200 pants by weight, especially 25 preferably from 30
to 180 part oriyoreeily Iaddltll@asﬁdrrothemmpamtsowemnglmlnoteasmg theo 5 AUG 2002
64 nonionic surfactant. The fot-nul ati on anmount of the nelting

poi nt - el evatsuprgolaggmatedm thediquodisorfretagticdrmposnen ard gresf mozpbscutingrthe t o
100 parts by weight, re preferably from5 to 50 parts by weight, based on
100 parts byupedighg capactl omdié banid swkactant apmpositionhe thxbioner parﬁgm oft he
conposition is preferable, 5 because the conposition has a tenperature
range so t hale parsicle wcokige ampunththecuatinds mare preferably &opel tap8%merepour
point or higher is adjusted to 10 Pas or less, preferably 5 Pas or |ess,
especially preferably 2 Pas or less, and al so has a tenperature range so
that the inserting hardness of the conposition in the tenperature range

| ower than the pour point of the conposition and higher than 10 the nelting
poi nt of the nonionic surfactant is 10 kPa or nore, preferably 30 kPa or
nore, especially preferably 50 kPa or nore, whereby the handleability of
the conposition and the detergent particles during production becones
excel l ent, and the bl eed-out of the nonionic surfactant during storage of
the detergent particles can be suppressed. 15 The values for the properties
of the surfactant conposrtron can be deternlned by the follomnng nethod

o o - N7 NS o




Q5 AUG 2002 65 20 mimn into an inner portion of the surfactant
conposition by using a rheoneter ("NRWM 3002D' manufactured by Fudo &&q\6 2007
K. K. ) and a discshaped adaptor (No. 3, 8~) having a dianeter of 8 nmand a
bottom area of 0.5 cn, and dividing th§4resulting | oad by the bottom area
of the disc-shaped 5 adaptor. The anmount™of the sut-factant conposition is
preferably in ar ange of from10 to 100 parts by weight, nore preferably
in arange of from20 to 80 parts by weight, especially preferably in a

ange . 1o Bk tilar oAy Sl 2 B35, by e 8 o e

L AR A A1

i xed i th RRECSRARRE PRIty il tcot e Mottt P ich BT LTaRs °Fhan

or of or abl y EHRYY 07480 PO GER AL Baciin g SBDHRYr pEHEHRKI G oo

al un Rosi 1180k MBS Brek @M of hals i 0P P losb BABEE: et by

tho vt of - SBPUBPET g6y sbOesBt i ffeestvel MRsRLOEThs PAbMLSURF ncol uil o

5 A

used, the cr yrsT g[?ll qdrﬁlg&%t}’ |tﬂ%§?xgs§?§eé%§{tgce1§o§%5§6\9%ﬁ% ctaﬁg-lfp%teipcéén be al so

con o e, SRR 5L O AT SR oY

an agdr cgat bi2 apiod i EEREA & de S R MEMo BY e SR GRS e
ntent o const t fa élape 0 0r engaa % LIESS;

i ncl udes a et confrrmng y exh~attl or gan

I t - sol uhl ] f t . ' ti
The. paz- 1 cliok PERTRTRCP o a5, W HERE BRABlERZRONT e, i PRUCRAP, 111 19

extraction ﬂﬂgcﬁq@%opriately sel ect ed dependi ng upon the kinds of the
bi nder substances bound to each 10 constituent unit of the detergent

partigle. The :ﬂﬁ@&dtﬁeoé%rﬁaﬂfdfrtH@Eé\%ﬂixpgaxﬁc&hﬁﬁﬁ? Pfeggﬁﬁln%ﬁﬁér?lses for

supporting a s actant by solvent extraction w ITTustrated

her ei nbel omeé&&ﬁﬁle& %ygﬁggamingggctﬂsa.e 59@&%9@,&&@1&’@%9%@5 gsqur ately

sanpl ereduced and we are Jected to ref oper at | for 1 hour-

w th 300 2 haods Mas | I : I efpod
ethanol-igggﬁﬁg%gsggﬁ% nent %% gréﬁﬂg{P?q%P?nggggg?#nggﬁﬁggﬁg’2? sgg%ion
filtration g BmsS9bb e, &Hs ymWash LAY 1904 " 1288 BANGNd a TEGiviRRAF AL HE
ethanol-insquEIé cp#%%nen“ﬁPé drkgg fo#ngﬁ hoyr@ﬁhﬁg%? ?%%ucgﬁﬁﬁiessure,
and t her eaf§i ﬂﬁ%iéﬁ%hﬂﬁh@l’&@f@ﬂ@ﬁﬁ? HetnLatiched$b ¥ r6@kihg Gh@dassings not to
disintegrate t he particle structure of the insoluble 20 conponent. “Such an
oper gpi on i ghakeZmatkide PanaRCAIrad bl HEK OISEISAKATSH(D Qaphifs: an ,

et hanol -i nsol ubl e conponent. The resulting ethanol -insol'uble conponent is

vi brated fors5e@mes/mihefolhs: otk @medhdns iaeMTsg dampleifMbe keppdifing 8801 .
Thereafter, the weight on each sieve is neasured, and the paz-ticle

classified piHigls ey ddnaed bt 10 fAGIeS tEYE cRRGcAY TR RA e aRANER s oF
obsezved and anal yzed, to confirm 25 whether oz' not the resul Ting

paz~ticles me@eééwingafé | £ e pRFti EPOR BadI silc hREJAIERHARE, andOthe rAaks 200z 67
invention, or to confumthe absence or presence of an ethanol -insol uble

conponent  agldedydheAtyP AL ParBIBREze (TN % I52HRISNIET €T D, %}/W@ht)'i_@sm ubl e
conponent added to the particles for supports in subsequent steps is
confiyned i glédi8tedCNaal 660 8f ARRObartRER! (Wl farfigEBONENT10tIStiAESy Age
particle size of the 5 particles for supports is obtained by elimnating
the factors influencing the particle size dish~ibution by the subsequent
steps of addition. Specifically, the separation operation of the

sol vent -i nsol ubl e conmponent is carried out by a properly sel ected sol vent,
or a conbination thereof, so that the shape of the particles for supports
can be confirnmed after renoving the surfactant 10 conposition and the
conponent s added in the subsequent steps. The preferable properties of the
detergent particles according to the present invention are as follows. The
bul k density is preferably from500 to 1000 g/L, nore preferably from 600

. A NN N o o Y T T PN 2 ~ N P o



0 5 au~ Zooz 68 surface coating agent, provided that there is also included
a case where step (1) proceeds sinultaneously with the disintegratijdnAlt 2007
«Step (1)> 5 A process for supporting a surfactant conposition by the
particles for supports includes, for in? ance, a process conprising mxing
the particles for supports with a surfactant conposition by using a m xer
for a batch process or continuous process. In the case of mxing by a batch
process, as a process of supplying to a m xer, there nay be enpl oyed such

Processes. agylichheRaiQRTS T (1OTREEEc 5 LhON BhotcU DL Y ROR it s or

supports in m Xxer, erea hereto a sur

COMPOSI L1 0Nt bkic s ifQRE B AIiF 0 Ae SURRIHIYe RN Lo @15 AYRPLT LS and

a surfactan onpositionin m xXer in snmall anmounts at a tinme; (3) a
he i ¢ . ¢ . . 1

ndt hor oar PAIIAS 7y RAO R EcRsPRidyaRlstBETANE h 3l 6 pBHBER ehEh pBisfdt £°"

sur f act ant P f i 1 [ . . . me, and the

i ke. Anongﬁfﬂﬁghfyfng@waer?t&g%ﬁp%g?ﬁ ?Ao‘}r%él,?l 6%12%?%@) zglrruglaepgrlgésrgnt as solids
or pasty st ven y R4 i e ne. ange, for

i nst an%ce, ff\g?n/i%% to %B%bﬂ?ﬁ g%&e%?%‘&s 9%%%&? S “Shgﬁfmaﬁ‘ egis%éldvééﬁ?n a

noni oni ¢ Su&ﬁrﬁ%?{?th@@éb@%b&‘ﬁcl’é scosity, an aqueous solution of a nonionic
surfactant, or water, 10 prepare a liquid mxture or aqueous sol ution of
a surfactant conposition, to be added to the particles for supports in the
foap1oI atliquid m xture or aqueous solution. By this proc;ass],c t hose o
surfact an onpo : r pasty fozm can be
eas}lytad?eg'to ?Pg#%§§¥wgﬁggwﬁgfsg%pp téﬁﬁgﬁgh%géPﬁg ratio of the -
surfactant conpo - av : .

pasty surfactant ﬂcl%lr?’g@lsc?%i fc())gg}lgp p@\é\?fgpg@??/édslg%: {1 at %{ehltéﬁlrlgggplt%?hggq |8€]ui d
m Xt ur 0 aﬁ%ﬁ% S j h LS i of
mhicﬁufs sp?g§a IéﬁQ@%J@ #g@gggp?ggﬁﬁﬁg%g?FﬁghtE@eazﬁyz&ﬁ?g%%ﬁﬂgggfure

[ ncludes, f ghd HRSLARESoluBIPIACES SnfpBitali o O s SHRMRYI A GrSAld 8 ohe Past y

surfactant conposition to a surfactant aving a I scosity or water; or

2 process. f af héle aBa i Pt oBnifoliidnt [AfadBicC 1i@RhRRORMBOST L on by

neuh~al i zi ng an aci recursor of a surfactant, I nstance, an acid

precur sor Ofs)%%ﬁw%ma@ah%cﬁyﬁB@%gﬁ%igévyﬁtehgmo%@ghhﬂﬁg agent, for instance,

an aqueous I um hydr oxi de or ueousS potasSium hydroxide, in a

surfactant havi ngha phéfbtablS Gatirisliile Polydier cah 1R exeplificd, fr9Rstadde, a5 d
precursor of an anionic surfactant can be al so 10 added before adding a

surf agt ant  REBPAIokE Rihds StI¥EtcdREAURE ¥roMpt ébxﬁf&ﬁhp%f%aﬁwxfyﬂ@ta@m-based
conposition, in the course of adding a surfactant conposition, or after

addi ng a sUpblgﬁ@atceﬂqm@siieﬁ!v@tmves%xlcﬁ@gicﬁfbotx eftg/l&clnRBeg;SOr of an anionic
surfactant, there can be achieved i nprovenents in properties and quality,

such as hi ghméurasiyxyaiciaeii-piscdiRlpmefsatichat polypippeitesandbi | ity of
particles for supports, 15 control for the supporting ability thereof, and
suppr essi onpellyafp@edes watdtsoliisle BRI Sughus;faadithplikandmbep fHeaviahe | i ty, of
the resulting detergent particles. The acid precursor of an anionic

surfactant whibokylk@ncidebass®golymdrbarepeserablel roanthcOewpsintlebthefaetion _
i nstance, al kyl benzenesul foni c acids, al kyl ether or alkenyl ether sulfuric

aci ds20 al kybf making] thy emtérssolableisaltdiecdend the d@t@%@fdynﬁuﬂl(flﬁtﬂyﬁim&ﬁg

a-sul fonated fatty acids, alkyl ether or al keny ef her car boxylic acids,
fatty aci dstheaationltd dapkeinglhetabicespeieiagtion afrdédperahg eolidphrtichesthaist y aci d
is added after' adding the surfactant, fi~omthe viewpoint of inprovenent
in the flowabil gdrmedts infeadeishfdeand pes ddtInest prébentaipothbtpasticle bai@ci d
precursor of an anionic surfactant used is 25 preferably from0.5 to 30
pairts by whioghte-dépustiny @fthe ghierdtsom 1 to 20 parts by a 5 au~ 200z

wei ght, still nore preferably from1l to 10 parts by weight, especially
preferably from Anicngbthpaatloxiglic weldbisedpaspeeNadi§lc paid Soraypspings of the
particles for supports. Here, the amobunt of the acid precursor used is not
count®d as hietlrngaltatth@tof (¢a, JUINEG! &l thedikeysddd aviylidasidempletseid
invention. In addition, as the 5 process for adding the acid precursor of
an anionic surfactant, it is preferable that those in a liquid state at an
ordinary tenperature are supplied by spraying, and that those in a solid
state at an ordinary tenperature may be added as a powder, or they nay be
supplied by spraying after nelting the solid. Here, in a case of adding the
acid precursor as a powder, it is preferable that the tenperature of the 10
detergent particles in the mxer is raised to a tenperature at which the
powder' nelts. Preferable m xers are concretely as follows. In a case of



0 5 AUG 2DD2 71 Since step (I1) described bel ow can be carried out by the
same mixer, these mxers are preferable fromthe viewpoint of 0’5 AUG 2002
sinplification of equipnents. Especially, the mxers disclosed in Japanese
Pat ent Lai d- Open Nos. Hei 10-296064 and Hei 10-296065 are preferable,
because the noisture and 5 tenperature of the m xture can be regul ated by
aeration, whereby the disintegration of the particles for supporting a
surfactant can be suppressed. In addition, mxers, such as Nauta Mxer, SV
M xer and Ridepelymgrsend thésalts thexsof ANaDK NG, andthediks)wereespegially | i qui ds

wi t hout applying a strong shearing force, are preferable fromthe vi ewoint
that the di $iXqe ation of the particles for 10 supporting a surfactant can
be suppressed. Also, the particles for supports may be m xed with a_
surfact ant conposhihei wmgbyawaggmm@ctléa;'ov@gg'em thesewatesrsolublo pelymers éss- t ype
m xer. Al so, the continuous process-type nixer other than those |isted
above i ncl udseferatdy dravn X 00 e 3P8RAA mereipyefoably froop2B09 to TOO, istillr

(manuf actured by Hosokawa 15 M cron Corporation), and the like. In

addi tidn, iAnewipekrddy figra 2080 k080600, pastieylady areferablyifom 50Q0 tas50000,
preferable that .a water-sol uble nonionic organic conpound (hereinafter
refei-~~ed tespemallyrprateraglypbom 6@0%ipaQ0§. agent ") having a nelting point of
from45 to 100C and a nol ecul ar wei ght of from|000 to 30000, or an agueous
solution thereof, 20 which has a function of elevating a nelting point of
this nonionic surfactant, can be added before adding a surfactant

conposi tion, si miheanelsgslay waight s deatesginedsasrfolewant conposition, in the
course of adding a surfactant conposition, or after adding a surfactant
conposi tion,l-or’ Siredard substangeded coliculatigns upglyaerhie asshposi ti on. By adding
the nelting point-elevating agent, the caking property 25 of the detergent
parti éPes and t hd AERIC SE%@H@AB§XB€C¥H@ surfactants in the 0 5 AUG
2002 72 detergent_parti an_be sup f sanegﬁnes as those

| es ressed. Here h
exenplified4n t umtf%naﬁhnh%p@)taguﬁsr@gbwi?/ltéve WRHHHI)L i on of the
detergent particl descr.ibed ahov an be d.Th nmount of the nelting
poi nt - el evatd ng Hmnaskb‘%ig Jp%é@ﬁ@ﬁw&wréig@o%\l@& gﬂﬂ%ﬁl stuped weij ght |
nore preferably fromO0.5 to 5 5 parts by weight, nost preferably fi~om1 to
3 pants by wei ghthB%%O@oC@WOI@W arts by weight of the particles for

supports. The abqve range is preferable fromthe viewpoints of the
suppression4of tﬁ@ﬁggﬁkeggiion bet ween particles, the fast dissolubility,

and thg suppression qf the bl eed-out property and the caking property, each
propeﬂgy ofeahicﬁgpgﬁﬁﬁﬁgﬁﬁﬁyﬁ@ﬂe QﬁgF@ent particle contained in 10 the
detergent particles. rocess, for. adding the nelting point-elevating
agent, cormprsi ndMEGHRAANRNtr &JiBhsIy mi xing the melting point-el evating
agent with surfactant by_.an arbitrary prgcess, or a process conprising
addi ng a su%f act é'%fI}P%'a“%/fmr ?%Pa%ﬁi 98 he mel ting point-elevating
agent, is advantageous, for, the suppression of the bleed-out property and
the caki ng ope?g9wﬂﬁﬁ%héi%@ﬁ@W§£nt 15 panicles. As to the tenperature

within the mxer in this step, it is nore preferable that mxing is can~ied
out by heating to a tenperature equal to or higher than the pour point of

the syrfactant. lnci.dentall he pour point..of the surfactant co sition
i's megéur ed acco#ﬂiaﬁgﬁfodlaﬂoﬁéé ﬁéﬂ%gmg?x r%“ﬁ{dg‘%@%@ ,ls’tﬂ?zylﬁ‘ﬁlstsé &ature
to be heate be e rat ur e. hi.gher than the pPOhN f_the

sur fact ant - SOy PR B er B RS AT o PP P ot ad
conposition, and the practi.gal tenperature range. is ef erably firom.a
Cenper at ur o BRRRAPRAE it et REBRS Shh HoPdrmande RS Bh R R O o
poi nt by 50 nore pref.erably .a t erat.ure hi.gher t{han, the pour int by
10 to sbc v el i6h AvbheRe sBINSLE bisaPrbift Boind ATRuEY of BiéyeREhE

ani oni c surfaQﬁgnL.is added in this step, it is nore 0 5 AUG 2002 73

pref erabl e 8 9$Pﬁg'conponents after heating to a tenperature at which
the acid precursor of an anionic surfactant can react. The mxing tinme in a
bat ch process and the average residence tine in the mxing in a continuous
process for obtaining the suitable detergent puticles are 5 preferably
fi~om1 to 20 mnutes, nore preferably from2 to 10 mnutes. In addition,
in the case where an aqueous solution o a surfactant or an aqueous sol ution
of a water-sol ubl e nonionic organic conpound is added, a step of drying
excess water contents during m xing and/or after m xing may be included. 10
A powdery surfactant and/or a powdery buil der can al so be added before
addi ng a surfactant conposition, sinmultaneously with adding a surfactant
conposition, in the course of adding a surfactant conposition, or after
addi ng a surfactant conposition. By adding the powdery buil der, the

o o - .



Here, as crystalline silicates, those described in Japanese Patent
Lai d- Open No. Hei 5-279013, colum 3, line 17 (especially, those pr@paklEdiil
by a process conprising calcinating and crystallizing at a tenperature of
from 500 to 1000C being preferable); Japdnese Patent Laid-Open No. He
7-89712, colum 5 2, line 45; and Japanese Patent Lai d-Qpen No. Sho

60- 227895, page 2, lower right colum, line 18 (especially the silicates in
Tabl e 2 being preferable) can be used as powdery builders. Here, the alkal
netal silicates Q&armglamesiincutepokatnd pywrodidenas (R VR), pelystidene met al , of
fromO0.5 to 3.2, preferably from1l.5 to 2.6, are favorably used. 10 The
anount of t@leicp]@\,(‘gg@, polyptenylenseglyrels {PBGyy attsl theflkemThePYBig2 parts by
wei ght, nore preferably from1l to 6 pairts by weight, based on 100 parts by
wei ght of tpreferablei asl adyd-gansfanindibisor, mmq%@%&he P8G hndngewder y

buil der for detergents used is in the above range, those having an

excel | ent fawlecglarsweight of fromaaboubhoald tmdbotmszmgﬁtamptef@abbehame1tbe step
(1), it is preferable to add step (I11) conprising siu-face-nodifying the
det er gent puisedus eharactgusis ¢fi a pastd,whikh ipeaused byicontmmingnyvatenobader to

nodi fy the particle surface of the 20 detergent particles by which the
surfact ant pewdeipdriergent,ininpoyed. ), the enbodi nents for addition may
include a process conprising one or nore steps, of step (Il) conprising

addi ng various suhe si@@teab@ﬁﬁ%ﬁgmgremlngymgr [ thefpagieclpoiatesupperts iy 2) a
liquid material. Since the flowability and the anti-caking property of the
det er gent 2preferablycirem 2 en30%dy weieht.ampie prefarably from Sptard0%Iby weightice of
the detergent particles 0 5 auG 200z 75 of the pr esent invention, it is
pref erabl e $t§l mese parferbly froace todav4 Yy meightesill mese prsferably fremu8 th st ep
(I'l) are preferably those equipped with both agitation blades and

di si Mlegr at 247 by wetshtamesigpretesably team 184e b Py aveight. SWVathin the aboxyeh of t he
surface coating agents will be _explained below 5 ( | ) Fine Powder As the
fine powderlangg, the pariasle happsuffaentiy,bighatieagth. particle size of its primary
particle is 10 ~.mor |less, nore preferably from0.1 to 10 N m Wen the
particle size isThwaﬁ%r-wi@% salf ardudes; watsTsalpstamossan e alisha it dpoi nt s of
the 10 inprovenents in the coating ratio of tge particle syrface of the

det ergent p&HPPRIMELIOYMF § F%&@Wnaiyrlwaenw PBHAIBIPYR, P ctghaup, a

anti - caki ng operty.of the defergent particles. . The average rticle size
of the finehyyRaensiiiafe BOUReAPIP as«g,glauaew@q}ﬂkq (o W@tqnparﬁ%@lémeﬂ@lri ng
by, faor instance, a particle analyzer {manufactured by riba, LTD.), or it
may be neas @dawoallw§§c@pﬂr@n§§aﬁﬁs drddiia. ohere mias badactidedadd on,

i ghal kel + DatHsSabeR as GRErdsh, bREMAS, i aguliosds 6T S0RD HeboRRan % o
Chem 1 me- HohiBracs, SEhiian TR St dodeq e @erdRhfBEon df oxi de.
e
ondery sor barmpatid SR o RRhneRRt e ST et igeds Vit dimie) 1o

wat er;.sol ubl e organic, salt,., | ddi tion, when the crystalline silicate is
used,?9 t isgﬁﬂgF%ﬂﬁﬁwyzﬁgé&h?ﬁk%% admi xture with fine powder other than the

|1 ili f h S5, AUG 200z 76 i
et or or at ton ow T esTgy FEURIFER ShPlsrandt JUEER ofe et Rp B KEBPh)Ms1 ot ur e
obeor U1 o1 R EALBAR L0 A0 SRS TS G AR oRT (
f bly f§ 1, t0,30.part i ght,,. i al f bly f 52t
0 parts. by M TgReInBIE0AR o SrBY SR wpR iRl PR Gadel ane T ° 1
F ﬁ;t :c fl)\i/:.bi %Il\g]f;geqt gﬁz"d ?L%lf'er%ten?l];m(t:ehgn ;(;nqg st?gr\lﬂéjtﬁrof lejlsv%jsh'ix?g ficrfuitd,h and Pa%\é?agﬁnge,

25 act to sebum stains. In addition, sulfites reduce hypochlorite 1ons contained in



i nproved, thereby giving a good sense of feel to consuners. (2) Liqg
Materials 10 The liquid materials include water-soluble polyners, gﬂiQUGZWZ
acids, and the like, which may be added in the form of aqueous solutlons
and nolten states. (2-1) Water-Sol uble R8Il yner The wat er-sol ubl e pol yner

i ncl udes car boxynet hyl cellul oses, 15 pol yethyl ene glycols,

pol ycar boxyl ates such as sodi um pol yacryl ates and copol yners of aczyl acid
and malefic acid and salts thereof, and.,the |ike. The anount of the

wat er - sol ublap waeymad haye anjedtest of nteé(sm;ng d@imgynscqmpqr@ﬁrﬁas@ #Hy wei ght,

nore preferably frontl to 8 gazrts by m& . espe i@ally referably from 2
to 6 parts ERZYRRISHN Am godafaen de therhyprehlositeragent
particles. 20 v%en the anpunt of the water- squbIe pol ymer used is in the
above range, theSediugr gwelyphasphates caxplispibeiused ax the watst-salubosalbi 1ity and
excel | ent flomablllty and anti -caking propertles can be obtained. (2-2)
Fatty Acid 25 ThE wtattgx sodubleisalé maycke composednffndrgle campengnt, @ MY i ng 10
to 22 carbon 5. AUG 2002 77 atons and the |ike. The anmpbunt of the fatty
acid dsed ike plc@ﬂémafmcp of aplwrdity o @osln@aén@ spgh aen gatbonatad aipulfate.
preferably from0.5 to 3 parts by weight, based on 100 parts by weight of
the detergent paht autdlté@n sinceqthe Féateigsolubleseltyehangas 1ISrFfXSt§b$fth§teaWbelat

ordi nary tenperature, is preferable that the fatty acid |s heated to a

t enper at ur epeRHIsted Wgthf: IpsessBre Pt ¢ waterdsalplls polipper, & wateriselubde salyent
particles by spraying. 12. Detergent Conposition The. detergenf conposition
in the presBlaysARJEROTtaRt fode w1 @@qumﬁﬁtpé theoTHAPOEHGaRiH g/ akther gent
particles descrjbed above and t he conpos tion furt er, conprj ses separately
added det er@%‘hlt"ieé dapswrnorts. ngthram 37 %Fétr@‘#t@éh]t Sovming|the (f or

i nstance, buil der, partu&lﬁ orescent dyes, enzy nea/ k,unes def oam ng
agentd bl e&%ﬂﬂoﬁ@n&é’éﬁ?ﬁ t lpé EEPr SEPPUES @a@onat?a ROT|SPAES aAfHEEB Nt ent

DT E LA ECNTRY T T S R
Tor e, o Léc@?ﬁv e Erdhlsofpagods spo td;r}xg e alei %‘%méh it or gent
s pr of or anbomBouRbseel Sykmrcar b el asdibmsubiots, SR By AIGTRRT or
20% by el g FRetormizs theruRpa ram%@ € dhePETIE oS TOPTAPRFE] o6 The val vies
fol 1 o ng et Léhﬁfa&fl@t i %@%@Sbfwi‘e iRe e gy B G eﬂwnégﬁsi ot hod
i eves accontiny vgtnenisriths FALEaTTL Kol fis P hgua% R e RS v g a
sieve-openi ntﬂ)pmts as microcrystal-precipitating agents, because they have an effect, when

added to a first preparation liquid comprising sodium carbonate and/or sodium

sulfate, of dissolving themselves and in turn precipitating microcrystals of

20 sodium carbonate or sodium sulfate, or a compound salt thereof. Further, these

halides also are especially favorable because they also have an action of partially

suppressing the formation of a surface coating film in the drying process,

whereby exhibiting an action of increasing supporting rate for the liquid

composition in the particles for supports.

25 In addition, from the viewpoints of satisfying both the supporting ability



2000 ~Cm 1400 pm 1000 p.m 710 Nm 500 p.m 355 p.m 250 Vim 180 ~tm
and 5 125 Vim and a receiving tray are used, and the sieves and th@35 AUG 2002
receiving hay are attached to a rotating and tappi ng shaker machi ne

(manuf actured by HEI KO SEI SAKUSHO, tappi2dg: 156 tines/min, rolling: 290
times/mn). A 100 g sanple is vibrated for 10 m nutes to be classified.
Thereafter, the nmass base frequency is sequentially cumul ated for each of
sieve-on particles in the order of 10 the receiving tt~ay, and sieves
having a si eftheqsetivleg fastsuppartingn surdtant mnd 2he deierging psiformas@owhen 710
pm 1000 ~.m 1400 Vim and 2000 N.m Wen a sjeve-openi ng of a fu~st sieve
of whi ch cuhsgdaasia/detprgest meoSln@nmn@ﬁﬂmblwe{gbtratmfe(spglumecarh@nats% a
pxn, and a sieve-openi ng of one sieve-opening |larger than a ~mis defined
as ~i Vim ton(sofiane agléatohbr thetpagtidesdorsuppertsitssizomak @ to deyuerey 15 from t he
receiving tray to the a ~-msieve is defined as 'y% and the mass base

fi ~equency pieferably fxpmsl:8rio itk stillonexesprefarably foermniln@ o 483, 8epecidlly aver age
pairticle size can be cal cul ated according to the foll ow ng equation

(Aver &ge papueferablysirom) 1.0 to 2, mpsd peelerabdy from 4:0¢ot 1A w Y log ~ - log a _
Olog ~- log cc_20 (Particle Shrengthgz A cylindrical vessel of an inner’
di aneter of 3 critegdiiiomdromethevievpaintsofspasiymng bpthihopagicls steengihrefe, and
t he sanple-contatning 0 5 AUG 2002 79 vessel (manufactured by Tsutsu

Ri kagaku Ki thgipartides Tonawpeprting= surfacipsiangtthe detergias pseiormanesuvkedensi t y
measur enent devi ce; tapping conditions: period 36 tjmes/mnute, fi~ee flow
from a hei ghiedors sdetgigent somppytans »preferablenweightrratioseinispdivneraphongtsn
initial sanple height) at that tinme is nmeasured, Thereafter, an 5 entire
upper sur f aged/ef schbms%%trf@ tréprtarrsolybie pelyargr) instherpastielgs der SPPOHSAS of 10
mimn with a pressing machine to take neasurenents for a | gad-di spl acenent
cur veld The Hpaptd:ditotlhb mosccprefgsablyifsamds: hial Spl, stllrante prgfesably fsomor | ess
is multiplied by an initial sanple height, and the resulting product is

di vi ded by éoidrt@s?s'bdnaﬂda?fe@‘@blgifwn&hgbi-ﬁéht which is defined as particle

10 stt~ength. (Support.ing Capaci and Supportin te of Liquid.Surfactant
Conposi tion): A ﬁwfc{mw,c?awafﬁrs@phél%@@lc At W&&?@?de%ﬁkﬂ& V‘@Ffﬁy cm and
a height of 15 cm which is equi ppe ith agitatiqn inpellers in the inner
portion the?@balspéedﬁaql@%ghwmrfeglbg ﬁat:taﬁél e, FQRISRICR st rri ng the

contents at 350 tpm a 15 pol yoxyef hyl ene al kyl, et he G 2/Cl4 = 6/4; EO =
7.7, mel tingdf amatesz’sé% ap §1t§t§%ﬁe%m{1$%%?@é- 5&@ addjgiony {"ragf} oo TBNPaOT R/ N,
and the change, of agitati nh&or ue. Wt thtﬁ passage of time is neasured. A
val uetobt ai odeé?gﬁg =m1?ér% & CRFOIRGUAGMEX IPINQHISAREY ene al kyl et her
supplied at.a pqint where the agitation torque reaches the highest |evel by
Che wei ght  {isBgispeibates ehyneantocfiducsiatie HaTeae s suppor ¢ i ng
capacity (nL/g) of the.particles.,Ipn additiaqn he supporting rate is

cxpr essad. abySoudrus o anES: hralodi St ren by TR BB e S

pol yoxyet hyl ene ,al kyl ether, supplied at ,a point where the unt. of change
bor oy 17 retndBliine Gpeie, HRRmE s dBoBRls sritnehe it RE WoiBar | on
torque until,. the, aqi i torque exhibits the highest |evel by the weight
( 180 g) of d‘(aﬁgtabf“a%f‘hﬁ‘eegpe'% '?’he larger this numgri cal val ue,yt he nor eg

excel jent the suppoLbhid bR whtePsofubf salCindne BHtR 10 Qupparts &° 20 2°
preferably from 20 to 90% by weight, more preferably from 30 to 80% by weight,
most preferably from 40 to 70% by weight. Within these ranges, the particles for
supports have a sufficiently high particle strength, and the ranges are preferable
from the viewpoint of the dissolubility of the detergent particles.

25 In addition, the particles for supporting a surfactant of the present



nore excellent the suppot-ting rate of the particles, the nore suppégs ﬁ?
t he excess pol yoxyet hyl ene al kyl ether is suppressed, thereby resul ﬁ@ i1
a delay in the time period for which the agitation torque is increased.
(Water Content): The water content of t1B3€@ particles is neasured by infrared
noi sture neter nethod. Specifically, a 3 g sanple is weighed and pl aced on
a wei ghing dish of a knowmn weight, and the sanple is heated and dried for 3
mnutes with an infrared npisture nmeter (manufactured by Kett Kagaku
Kenkyuj o K. Kavepiipm £an eampsige payaier-meglulalg substanse. dys,inpgratemiasahibly sanpl e
and the wei ghing dish are weighed. The water content in the sanple is

cal cul at ed Bybstancentherseanibe pegdesitystallme; lumirgsyligateso AMORRNQUSNt ai ner and t he
sanpl e before and after drying obtai ned by the above operation, dividing
the differ enlvaninpsiicatas sae¢agndiostdes ey drategselicats eorapoundsdclay|comnopnds t he
results with 100. (M croporous Capacity Distribution): The m croporous
capaci ty of sudheaspartifecarskbendenisa, spdithe Igge.angmftbe:wmpmrgs @&it8r ni ned as

foll ows by using nercury porosinmeter, "manufactured by SH MADZU
CORPORATI ONcontputien s@supmrbfor the ligubnuatastant pmpopitionjandnol prooatingnual .
Specifically, a cell is_charged with 200 ng of particles for supporting a
surfactant &erpratien pf uadissplved ramuants and e bike, fgéﬁéysaalbw ahgningsilicates

| ow pressure gprtion %2 to 14.2_?sia) and a hj ghpressure Fortion (14.2 to
30000 psi a) andrfe aowhops abminpslicatss areprsterablg: dnjaddition, fhepvsiagy t aki ng
an average of two each to obtain.a node dianeter of 0.01 to 3 p.mand a

mi cr opor ousPdistesize of ty Awmprosiliafes Wﬂ’éeﬁeFfiﬁb’ frome Orletoelsume mPre i e peri od
required for romInP 100 nL of detergent powder from a hopper used in a
measur ement PEHeishlkirgen@ ity Saémdefi ned in JI'S K 3362. (Anti - Caki ng
Property): An open-top. carton, having dinensions of 10 cmin 0 5 au~ 2002
sl Iefgth, 6 cm Prﬁfwa&%@y&w&mﬁ Apniposilagates incidgetrdy pRzeodites(fRbdel No. 2

S i S e R
, d | j n.pl; d I I : i I > ith
CLoral e e Bl K20 R e o bl BB
. . . . ¥ _ 0
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Fol | ows. - THBYAFGF OB LSt B RSP oeHS ARG THPER A REATAERbr oper .
CPer ki 1 ¢ yECbONR I sdfudireaterMAS CHEBECAL U SBRIES Lit 2ced on
o the. pondtld pASEAAES: Feetgn dhundrdiied S REATEICATRCCHENRAL BT Ly based
of the po t . : |Iy ase
Cpen s o ok d S0 0 iBlub AL LA o bRBA QA RRTT o
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cri terva ar §edeniiner ook ERalim B g RSB s AR AORURE, B no 2
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process for preparing a detergent conposition is not particularly 10
limted, and an exanple thereof include a process of m xing the detergent
particles and separately added detergent conponents. Since the detergent
conposition obtained in the manner descri bed above contain a detergent
particle having a | arge supporting capacity of the surfactant, sufficient
detergent effects can be exhibited even with a small anount. The
application of such a detergent 15 conposition is not particularly limted,

as long as it is applied to powder detergent, including, for instance,
| aundry powder detergents, detergents for dishwasher, and the |ike.
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Pol yet hyl ene gl ycol : K-PEG 6000 (wei ght-average nol ecul ar wei ght: 8500;
manuf act ured by Kao Corporation) 15 Anorphous al uminosilicate: a prddugbt 2002
prepared by pul verizing the conposition of Preparation Exanple 2 described
i n Japanese Patent LaidOpen No. Hei 9-132794 to an average pairticle size
of 8 pm Exanple 1 20 A m xing vessel was charged with 375 parts by wei ght
of water. After the water tenperature reached 35C, |27 parts by wei ght of
sodiumsulfate, 5 parts by weight of sodiumsulfite, and 1 part by wei ght
of a fl uor escentInchdditrer, amsgbcus dlemenasilicates, riorpksud silicay, and the bkeyas
agitated for 10 m nutes. Onehundred and twenty-seven parts by wei ght of

sodi um car behwhehawe rachighl ddeatisortiing abityrbut al@y mastdl ioh qapturengoabiligi, g of a
40% by wei ght aqueous sol ution of sodi um pol yacryl ate were added t hereto.
The resul t i gusdddsithe water-mgolubleesibstaincd) Bkamples intladgamerphdusr st
preparation |liquid. Twenty-four parts by weight of sodiumchloride, a

m crocryst adluminasilpéates inohydagetitose deswriteddadapdrese Patenahdid-Dpendéal ti ng

m xture was agitated for 10 mnutes. Further, 266 parts by weight of 30
zeol i 5e werSh@62dd14dhdagee, lesel tightgolumhphee W so pagd ) wppek deft 36lummut es,
to give 0 ~ AUG 2002 84 a honpbgenous second preparation liquid (water
content of lsheihg(espaetaly, theiigiia) tenTparatureheinggrpterailyvatlif thdiangerfeqrar at i on
| iquid was 40C. The anmount of the water-soluble inorganic salt precipitated
by the addi 15°to &P Cypatiditnost Hescirdbed wadapme3¢PbtentvbaghOpefi Nchathodi ssol ved in
the first preparation liquid. 5 After the preparation of the first

pr epar at i on62-i1§14 1P, page 20loweruigy caturen, linee2 Qitipageaod, losves deft coluotn, dinede, a
sanpl e was taken fi ~om each of the preparation |iquids, and the nunber of
particl es ahb(ashecipHytheloel-ashsoebidg stauntbeing MWér e Ldi0eg yriamedplousTSUB- TEC M
100. The nunber of particles in the fn~st preparation |liquid was 778
countl§/ s, Lﬂuammbﬁh@nay@ﬁhyaodangmbﬂéysﬂ&%nﬂdhOQghdaﬁmﬁmgésHapmmms 172 N.m
The nunber of particles in the second preparation liquid after the addition
of sodi um chatert dadvapere®4Heo Antt32/794, ealumnhk/, dinerdfgte ¢ednmindliSe line 38; was
21.2 p.cn. Fromthese determnation results, the nunber of water-sol uble
salt was i napeaessdPdigntigad-QuamiNe/ HebY- 10826 aeidimmingh lofe X tadealwmani, ditiede, and
the average particle size of the 15 increased water-soluble salt was 12.5
pm The sec®n@ppnessdasentdmidQpendNoaderf @d27dlh cobump 2ilipie g toeedymn 5,
(countercurrent flow type) hy a punp, and sprayed from a pressure-spray
nozzl e att aineed; panesehatentd-aid-Gprn Novdel &tl 18633 eglimg-Hhlwssi§te of 2.5
MPa. The hi ghtenperature gas to be fed to the spray-drying tower was fed at
a t erder at veddumn Rdinzobicand she like Ber mstange, theee ¢asies usesherl-ehserbinged at 9oC

fromthe top of the tower. The water content of the resulting Particles for
Suppor ti ng SuFekse fnstangg s TAYK B W& manufgsteied iyt Teldptama 2edaCoer e

o % SR TR o2r 20 4 A1 FL R SamaRr o
was” 05 ke Eo0H-bEoR G R0 t SOBEOONBE 10065 PHNGLEY 481 ght of the
e R BB U i LS, SR 00" 2, b
AN A A T S L R SN
7S B, S A A AL,
SRR S AT S I
o TS 5 1 BRORE45 RR o
punel 20 0% Sl lB R U7 Ol Lhom " e Cetational speed e

peri pheral speed; 28 m's) carried out, for 1 mnute, and Detergent

Par t 1201 65 1 ver o Thf S @ealublessubsinge 12y hegomppeed ot Sieglssonmangit
Surfactant 2 were obtained in the same manner as in Exanple 1. Detergent
Particles 2 were prepared in the sanme manner as in Exanple 1 using
Particles for Supporting Surfactant 2. The anount of an 20 anorphous

alum nosilicate supplied, as the mninum anmount in which the bl eedout
property of the detergent particles is to be evaluated as 1, was 4 parts by

wei ght. Conparative Exanple 1 25 Particles for Supporting Surfactant 3 were
obt ai ned in the sane manner as 0 5 AUG 2002 86



in Exanple 1 except that sodiumchloride, a mcrocrystal-precipitating
agent, was added prior to the addition of a water-soluble salt, and05 AUb2002
agitated for 10 mnutes to be conpletely dissolved. Detergent Particles 3
were prepared in the same nmanner as in Branple 1 using the resulting
Particles for Supporting 5 Surfactant 3. However, in the case where the
anor phous alum nosilicate was used in an anount of 6 parts by weight, the
sanme amount as that of Exanple 1, Particles for Supporting Surfactant 3 did
not suffi ci enaipjuralippef compuments. f act ant conposi tion and becane aggr egat ed
during the agitation in a Lodige Mxer, so that the values of the
properties were Theeonentobthetwatanirolubhit salstireelin thepatieltesifonbhgportsxanpl e
3 Particles for Supporting Surfactant 4 were obtained in the sane manner as
i n Exanpl e Whenctepivatdransaoblewsubbtanoe decoptEined dereines fryfetAiiftom B tGHEM CAL
CO., LTD) was used as a mcrocrystal-precipitating agent. The anount of the
wat er - sol ub#8% nowgiglitcmesd preferablypliromt Edtodds %tby weight, invost pieferabilym br omi de
was 2. 7% by wei ght of that dissolved in the fu~st preparation |iquid.

Det er gent  Photr 24 ¢s 4%y eefuhepaVihin this hags ahe parivharfoasupporfingnpl e 1
using the resulting Particles for Supporting Surfactant 4. The anount of an
anor phous 2furdictantrexselleéntan ¢he papicieestrengsh i the dissolubiktyocart bé abtamezh t he

bl eed-out property the detergent particles is to be evaluated as 1, was 7
parts by wei ght . E§oempatygtin vlee pactioiels dolsiRgottsafake presentSnpamiont, itnig
Surfactant 5 were obtained in the same manner as 25 in Conparative Exanple
1 except t hptefambleuthabtherdodeent wh the watewrsethtiby polytnea iAfIGnPD 6@ 36% WF SUKA

CHEM CAL CO., LTD) was used as a mcrocrystal -precipitating agent.

Det er gent Paright) that theveoméeenp of plze wdterssolitbde saltes framnr2ér toa20% byEvenght,e 1
using the resulting Particles for Supporting Surfactant 5. However, in the
case Mhere andthatmthepbatentaifithe maséitinsalublevabstaned is fromrB st byotveightact s
by wei ght, the same anmount as that of Exanple 3, Particles for Supporting
Surfactant 5 di dAsathendonprinents| g serfpptant cdrnlee firmulated amthecpartiokss foon and
became aggregated during the agitation in a Lodige Mxer, so that the

val ues of t supportspdiowereryar ®caketwhérertht setond meparatiemtiquid deamprises a

undet erm nable. 10 The conposition and the properties of each group of the
resul ti ng Psurfacthmssaicoatiggipportendsgoderfoamedon the surfscenfdhe mesmltingy Tabl e 1,
and the properties of each group of Detergent Particles 1 to 5 are shown in
Tabl e 2. | npBushpfarsupponthin the@seeass of vpraydnying foe ppeparing| the particles farhe
wat er -sol ubl e salt precipitated in the slurry is made fine due to the

ef fectS of t bepperts 6&aysﬁoa¢, as B 1gpweleinuittoaly thy abgerption ratesefdhe iligmid by

i ncreasing the anount of the m crocrystal precipitating agent, nore

wat er - sol ubpwtacint compasiiqy octhp ipastdes forsappedy is lowgecd bt plspdhe f or
supporting g sur f act agt of the present invention (each group of Particles
for Suppor t fagnationiofdhaseverin holgaghinderrd, el herstoae. fspmthess e wpeings. the

m croporous,  capacity distribution than that ,in npar ative Exanples, .

t hereby 20 I@Wlﬁgeaome& ehihesustagtanhtn the pirtieles KMitvpRoRs thebettrsotnrd rtds

i nprovenent in the supporting ability. For this reasqgn, .in the detergent
particl es oPl'qf%b}ﬁr@ﬁgﬁ‘(e suriaetRnt Bt aghes et gresept. diromethsrabene reasons.cthes 1, 2
and 4), the anount_of the anorphous alumnosilicate could be reduced. 05
~u~ z&bz sscqusneofithgsurfactaptin thepagticles for suppests isgustasablptraradniootiet i onBy
Vi ght Zeol i { e44..042. 044. 044. 044 0Sodi um Cgr bonat e21. 020. 021. %21. 021. 0Sodi um
Sul f at e21. 021 VoAghtomopg preferably Bga Uie Sue by sty partignlagly preteralyydemi um
Pol yacryl ate5. Q 15..05. 05. OFl ugr.escent e ~0.20.20.20.2 jO0.2S0di,um

ol or i de | 4.868.lgfagwﬂgh@.a@dssmfmlﬁrwwgfmblwugstantlﬁ?y fof coramed.

4.04. O\MF er 4. O_A'A%_Aé'xgrdfrip é‘é' (%El?géllhfactant, the same ones as those for the liquid 100. 0

100. 0

. .100.0 . . . .. 100.0. . . . .
- surfactggicomposition to be supportedin the particles for supports described
Oper ati onPost - Addi tjon of M crocrystal - O0CPreci pitating Agent Concentration

Oper a#3 onPr 8elopy et PoHssy
Tenper at ur eAdj ust nenti . . Slurry_Pulverization_..

. . S Turm i!ivater Content of Slurry
[ 94 4242424242 Tenperature of Slurry [C] 40404040401 ncreased Anmpunt
of 16. 332. 5- 3. 0- Undi ssol ved Salt ~% ~ : : ;




Particle Properties .. . ~

L : . . .. .. ~Average Particle SiZeAU6 2001
[pn] ~ 250~ 2531 245240242Bul k Density [g!L]~ 60l ~ 603~ 599! 607~

6l

0

OParticle Strength [ MPa] ~ 29~ 34~ 28~ 332~ 30Supporting Capacity [nl/g]~
.45~ 0.510.44" 0.381 0.37Mode D aneter of M croporous~ 0.811 0.671.63!
0.78i 1.58Capacity Distribution [pnf11i0.01 - 3 pm[nL/g]0.32: 0.34! 0.29j
0.33! 0.29 0 5 au~ zoo2 89 Table 2 Ex. 1Ex. 2Conp. ~ Ex. 1Ex. 3Conp. EX.
2Conposi tion of DbtampephowBasiticatbyhane aphadtiar of enthapcihgrthe particle strength
Supportingl00Surfactant 1Particles for Supporting '~100 ! i Surfactant
2Particl es pbthepaspoles iforpsupportsull acasthwheratheipartzeles far supports comprise
Supportingj 100Surfactant 4i Particles for Supporting, ~, 1 100Surfactant 5
~. . _.___. awater-inspluble sybstance such as an aluminosifigateawthantthe amorphous .

e e_e_..50__._._._. ._ 50 ~ . . _._._. 50 ~ _._._._. . . SQ( Sodi um
1) (21) ( 2silicate)is zontained inyth secondepraparatian diquid for preparing the particles

I (Pol yoxyet hyl ene(21) (21)(21)(21)(21) Al kyl Ether), (Polyethylene Gycol)(4)~
(4)~ (%)~ (o stippots.cagetenater) (um)py masses are formed, which become slightly water-
~(4)(4). . . . . . .. e . . _«_._._ Anmorphousi

. _.S_. .. solubleawithithopagsagaoEtime. Therefore, it is preferable that the crystalline

: e . .a . : ..

G ... _silicate is substantially not confained. In addition, since the crystalline silicate =
Properti es!

50. _.
~(2

also dissolves in the second preparation liquid to become amorphous, it is also
preferable in the same manner as the amorphous silicate that the crystalline

10 silicate is not contained in the second preparation liquid. Also, in a case where a
water-insoluble substance such as an aluminosilicate is not used, when the
silicate is formulated in the second preparation liquid, there is exhibited a
tendency of a lowered dissolution rate of the particles for supports obtained after
spray-drying. Therefore, it is preferable that the amount of the silicate contained

15 in the second preparation liquid is 10% by weight or less, more preferably 5% by
weight or less, still more preferably 2% by weight or less, most preferably
substantially not contained, based on the water-soluble salt excluding the silicate
contained in the second preparation liquid.

In addition, the particles for supports can contain auxiliary components

20 such as fluorescent dyes, pigments, dyes and enzymes. The content of the
auxiliary components in the particles for supports is preferably 10% by weight or
less, more preferably 5% by weight or less, especially preferably 2% by weight

or less.

25 7. Process for Preparing Particles for Supporting a Surfactant



, ~Average Particle Size [pn! 258264 1lUndeter-~ 262Undeter-!m nabl e

| t mi habl eBul k Density [g/L] 738748~ Undeter-i 745Undeter-!" ninabl e~03 AUG 200
'm nabl eFl owability (s]~ 6.2~ 6.1Undeter- ~~ 6.2~ Undeter-im nabl e!!

m nabl eBl eed- out Property~ 1i 1li 5i, 1J38 0 5 AUG 2002 90 Exanple 4 A

m xi ng vessel equipped with a jacket conprising a pressure-reduci ng device
and an agitator, was charged with 515 parts by weight of water and the
tenperature was raised to 35C. One-hundred and eight parts by weight of 5
sodi um car bonat eThd p8rtisdestfor byppuatigpia soffastadt oftheyiresan invenpantcantbe wei ght
of sodiumsulfite, 58 parts by weight of a 40% by wei ght aqueous sol ution
of sodi um pplepardybyaspray-tirpiagta segpon preparasfondiquid @béanehby dyrocessd 206
parts by weight of zeolite were sequentially added thereto, and the

resul ti ng néommprigingatepa@) and ettpf(b) de@ribedbebsy. to give a first preparation
liquid in which water-sol uble 10 conponents were conpl etely dissolved. The
final tenpebtapuak of ptepadngadist prepanatibi digiued versprsing st sedutian 60Qufyat er
content: 55% by weight). Water was evaporated, with heating the first
prepanation |iquid bgomptisngagyitet-selabkrpaymetand e witemsalblewsglt; ahé j acket
under a reduced pressure of 100 Torr, to concentrate the liquid to a water
content of J®po(by weswhectiripithe fHstproparation lighed teaa treatswntbf endreasingai ¢ sal t
(average particle size: 18 pm precipitated by the concentrati on operation
was 25% by wei ght of nuber off watsl-seliblmsalhparticles therehyapraparong & seedrndl The
concentrated second preparation |iquid was spray-dried in the same manner
as in Exanple 1. Theptepataticadppuidhayioggadnersasesd mumben efparclenef spray 20
drying tower was fed at a tenperature of 220C fromthe bottom of the tower,
and exhausted at 110@afersaluthesalppaiclashas eampared thdhevawmbercoht ent of the
resulting Particles for Supporting Surfactant 6 was 4% by wei ght. Detergent
Partildl es 6 were prepatessoluble balt patislasamineh ass prasemiaarthe &rst puepargtione
resulting Particles for Supporting Surfactant 6. The anopunt of an 25

anor phous al umi nosi | ligaide supplied, as the nini num amount in which the

bl eed 0 5 AUG 2002 91 out property the detergent particles is to be
evaluated as 1, was 1.5 parts by weight. Exanple 5 5 Particles for
Supporting Surfactant 7 were obtained in the sane manner as in Exanple 4
except that a fiHete, gpéptheattepal fndng a peeparaiomligaidaprepyad dytthe Prewsss by
wei ght was prepared by adjusting the amount of water, to be added, and that
a second preyapPESTEstdn @)rad sep (bhbithe seeondyprepratinn liguiday be dirgesly
preparation Ii_quiél tQ a water content of 4S% by wei ght. The ampunt of the
10 water - sotubieed HoAryang.oras|occpsioR damangs dor Mstanse 716 mayobg,sufyected to

precipitatedq i.n the second preparation liguid was 19% by wei ght of that

di ssol ved i&Wﬂ%aﬁiﬂr%Pc"%pi‘rEﬁ?)&?%ﬁtﬂsdﬁfqtio&ﬂfdﬂlfmmﬁdmﬂef o iBRdYCthes and the
particle size distribution before and after the concentration in fhe
preparat i onﬁfmﬂ@ﬁﬁnflwe@laﬂ'@mﬁr@aﬁw%%t drgIngITgeesS Bk oK Ily, in
order to ingr ease the acguracy of the get,er | hation _t_h&}é}lgt erm nati gn was
carried out dydRgprogepses iy ipsiarcsy fegzr-antings 1§F%\}‘!d664? CEPTRSIHH

Vessel it hUR, GHAPR§THRRY oG o ToReay IO Of RCER VB A ENG o Waletmy.
0. 194.0Y vl Ahl), e Rer Nt i3 S Ea SRRRELh Bl LR R o0 bY
number of particles is increased for supporting the liquid composition, it is
preferable that the preparation liquid to be subjected to drying is instant-dried.
Therefore, an especially preferable drying process is a spray-drying process. As
to the spray-drying tower, those of the forms of both the countercwrent tower

25 and cocurrent tower can be used, and the countercurrent tower is preferable from



20 the liquid corresponding to a first preparation |iquid. The nunber_of
particles in the liquid con~esponding to a first preparation liquid v 4V 2081
counts/s, and the average particle size (on a nunber basis) was 114 Vim
The nunmber of particles in the liquid catyesponding to a second preparation
liquid after the concentration was 6351 counts/s, and the average particle
size was 20.0 p.m Fromthese 25 determ nation results, the nunber of
particles of the water-soluble salt was., 0 5 AUG 2002 92 increased by 5925
count s/ s by thteiesporeimirmaodetivignn dntadditeone aagdicphsaures Eordhe eputy-diyang

i ncreased water-soluble salt was 18.5 NNm Detergent Particles 7 were
prepar ed i ntewer, sandsaranpase aave drypransplga pulssicambubter mayube exaynplafied cl es
for Supporting Surfactant 7. The amount of an 5 anorphous al unminosilicate
suppl i ed, adsone ofipr¢ciatabledoung appalahuscﬂntthﬁeptbls@mpuge praeahyer, sincettbe
detergent particles is to be evaluated as 1, was 2.5 parts by weight.

Conpar at i ve dexplaisiof tBe poepreatidncliquid fsubjestedpordrying e dfigd imaombuskemn gas
obtained in the sane manner as in Exanple 4 except that a preparation

|i qui d5 havi Btakigintempesaititeatongiwidsmpylsewiayps, th@dl}pngpme@lobfﬁﬁeahimlcts ng

t he anount of water to be added, and that the concentration was not can-ied
out. Det er génacoelgraiedl danesexample of dhexpeldeiimpulse veaveedipemimetudes RULEQMpl e 1
using the resulting Particles for Supporting 15 Surfactant 8. The anopunt of
an anor phous§manufachued by Qsaka Suwpippgyh Kabushiki Kaishaum anount in which the
bl eed-out property of the detergent particles is to be evaluated as 1, was
8 parts by weight. In the case where the anorphous alum nosilicate was used
in an anount of |ess than 8 parts by weight, the bl eedout property
evaluated as 1 \A&eﬁwted@mlmdw@antsm);m@gmtdaﬁénmm\@, areepughlyl es f or
Supporting Surfactant 9 were obtained in the sane manner as in Exanple 4
excepiOt hat claspiieddpti on 1i quid having a water content of SS% by wei ght
was prepared by adjusting the anount of water to be added, and that the 25
concentrati b wadn§ab ntpiprepipitatinga witewsolubls sab dssbyisbinghe S5t t he

0 5 AUG 2002 93 preparatign liquid were conpletely dissol ved. Detergent
Particles 9 merepﬂﬂéﬁﬁﬁghhmﬁdihe same nmanner as in Exanple 1 using the
resulting Particles for Supporting Surfactant 9. The anmpunt of _an anorphous
al uni nosi | i €8} e 0 sphasimentok wibjsatmgvidterroiuhle salf Ratielss imhepfiustd- out
property of the detergent 5 particles is to be evaluated as 1, was 6 parts
by weight. In t h@eRpaihiguditaavetplymzadon) 2 nosili cate was used in an

anount _of |ess than parts b ight, the bl eed-out prqperty eval uated as
1 waslfot okehi n@a.er@%ﬁs&%t of adsling Bnﬁé*fat?}r%ﬂablstsa parucles 0 hedis epar ed i n
the same manner as in Exanple 4, and @@nceq{r%}e@ to a ywater content. of 46%
by wei ght. Subse&i&Hifyon u@&}n@r BONGEE PR EaGE BARUCHISGHE gapabe o

m crocrystal -precipitating agent, were.further added thereto, and .
Ther eat tor the Sl prapmati sybSesialbLbaae ASSO5Ed i it Bt piepagpten
second preparati o h%quid (water content: 45% by wei ght). The amount of 15
the wat er - sol ubl 4" rganic salt precipitated by the concentration

operation and the addition of the m crocrystal -precipitating agent was
35. 7% by wei ght of that dissolved in the first preparation liquid. The

secong, preparati | iquid,was spray-dried in. t . manner as i n Exanple
1, tog%ive Pat~tﬂ@?@%g¥%9d§ﬂﬁﬁﬁs?ﬁﬁﬁ(%§W%§E?Qﬁgg1gs&§@“Detergent Particles
10 were prepared in the sanme nmanner as in Exanple 1 using the resulting
Particles for Supporting Surfactant 10. Detergent Particles 10 had a

fficientl | ent £l Pt d. t,he.l |, .of .t he bl eed- oyt t
was. eval uat 3 as TIEGPEHARI SLate SHoBI Saif DivsPlifeS Farst rohodsitorc el 55 Y
Ex le 7 05 2002 .94 A first ti i qui d : dinth
e b SR A

u [ [ . i :

Part i ol es 1 EOMIT g A Han o S cREM SR Aar s C o blsBalineT #88i ng ¢ he
| £ i Part.i cl S ti .factant 5.11. The,. t.
ot prbus. alUHFROSRPIe e o R On i EEP AN AP HERIe AR GHE O R R (bR TR
bl eed-out property of the detergent particles is to be evaluated as 1, was
1 part by weight.



The conposition and the properties of each group of the resulting 10
Particles for Supporting Surfactant 6 to 11 are shown in Table 3, afid Alt200?
properties of each group of Detergent Particles 6 to 11 ar a shown in Table
4. Fromthe results shown in Tables 3 ard 4, since each group of Particles
for Supporting Surfactant 8 and 9 has a relatively | ow supporting ability,
it was necessary to add a | arge anmount of an anorphous alum nosilicate when
trying to 15 obtain detergent particles having an excellent bl eed-out
property usprapatdtondaqutidc The. wabar-sdleblet saltrprhcipitatediin tlas eadiodimentpisof
Particles for Supporting Surfactant 6 and 7 obtained by the concenh~ation
oper ati on hfsnedivom adiiqurdtphasobf aifestquepaator fipac and tikes a ftum obfinef 1.5
p.mor |ess and a high supporting ability, 20 detergent particles having an
excel | ent bpesgatleuioprtbpection obthedwviter-sbinhlenpalyimgr.uSha dirsth@epamgtionps of t he
particles, even in the case where the anmount of the anorphous

al um nosi | i bgtel beferer maapitdtion of dodwatensplubbesatisgoepimd byld kagwnof t he
particles for supporting a surfactant could be further inproved by carrying
out bdth a powesstanddhé watarmﬂwlﬂe polyafiersdndrthy veatet-soddbleisatt mdy he

m croctystal 25 precipitating agent. 0 5 AUG 2002 95 Table 3 Ex.4 j Ex.S
Conp. Conp. fernmlated iEany prdex. n thd wasmposilublo sBbstedeagistformulated, the

3Zeol i t e44. 0Sodi um Car bonat ei 23. 0Sodi um Sul fat e~ 23. 0Sodi um Sul fi t ei

0. 8Sodi um Putayeaeinydlabkesubs@RteovaydeeformbDlated be&ﬁi)ﬁiagipltahilonrdfdhe) 0Sodi um
Brom de0O. OVt er 4. OTOTAL__ ~ ~_100.0

Qper at i onPosatoxedilublosalblissbbedan i ffst prepeirgiaraiquid, Agentheoneepomant on
Operati onOPreci pitation by TenperatureAdjustnentSlurry

Pul veri zat i swppressing the elevation of the viscosity of the second prepacation latid cadzadk ent

of Slurry [9% SS->45 50-.45 ~ 45 Tenperature of Slurry [C] 60 60 | 60

| ncr edsed Ahpprccipitatis afthe watertsalublevsatt, @ad the-water-insoluble substance may

j_
Particle Prbpdetmndeted after the precipifatienafjemFRe MW ROIBE oBITCHeASEgDBEl K Densi ty
[g/ L] 615Particle Strength [IVPa] 28Supporting CapaC| ty [nlL/g] 0. 68Mbde

Di anet er of prdictipp eticion@rcathsseegndpreparationilgmid.p, nj 0. 01 - 3 um

1L/ ~1 0. 37 44.044. 044, 040. 040. 023. 023 0~ 23.0~ 23.023,023.023.023.0 ;:23.0
123.00. 8 i 0. 80. 8Gxamplesgs mwecipHaiing s vosepwlublesalt dissolvpdan-the figsto

~0.00.04.0 ~4.00.0 ~0.00.0.!0.00.04.04.04.0 ~4.0
preparation liquid will be described below.

15
7-1-1. Precipitation by Addition of Microcrystal-Precipitating Agent
The process for precipitating the water-soluble salt mentioned above has
been studied. As a result, a process of precipitation by means of a microcrystal-
precipitating agent has been found. Specifically, by adding to the first
20 preparation liquid a microcrystal-precipitating agent having an effect of

precipitating microcrystals derived from a fine water-soluble salt, the water-
soluble salt dissolved in the first preparation liquid before adding the
microcrystal-precipitating agent is allowed to precipitate as microcrystals,
whereby a second preparation liquid can be obtained. The microcrystal-

25 precipitating agent of the present invention will be described in further detail.
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0.38 i 0.37 0 5 AUG 2002 96 Table 4 Ex. 4Ex. 5Conp. ~ Ex. 3Conp. Ex. 4Ex.
6Ex. 7Conposition of Deter;g~entPants by Wi ghtParticles for
Supporti ngl00Surfactant 6Particles for SupportinglOOSurfactant 7Particles
f or Suppor t Hegd, @i thactespioi@Rerforming= ffeativEuppmorting gltéOmShe fpacticlas for
9Particles for Supporting~100Surfactant 10Particles for
Suppor t i nglfporfsadtiaptrefdthble thaSthefpretiprtated-water-soluble. salt comprises _~ . 5 .
S . _. 50 .. 50 . .. 5 5 . . (Sodium
j (21)(21)(25()((12111)c(a211<)1(32&)1mﬂ/locyd)dmnzsaﬂﬁ\$uI fonate) ~ ~'
f (Pol yoxyet hyl ene(21) (21) (21)(21)(21)(21) Al kyl Ether)~j(Polyethyl ene
Gl ycol ) (4)( 4) { 4) ¥h¢ ﬁhcrdoﬂﬁ)sfalépt)sél‘ﬂﬂaﬁng agérit@f(eﬂs ©4 ’sul(sﬁance(vdhlch has an

Anor phous_.

1AI um nosilicate
from the precipitating _gent by addltlon to. the ﬁrst preparatmn llquld

~ . .. . . First, in a case where the micracrystal-precipitating agent is a water-

soluble substance, an embodiment where a first preparation liquid comprises a
water-soluble salt a and a water-soluble salt b before the step of adding a

10 microcrystal-precipitating agent is described. In this embodiment, the
microcrystal-precipitating agent is a substance having a dissolving strength
greater than a dissolving strength of the water-soluble salt a and the water-
soluble salt b at a temperature in which the precipitating agent is added. The
term “dissolving strength” as referred herein means an extent of easiness in

15 dissolving. The microcrystal-precipitating agent can be variously selected
depending upon the kinds of the water-soluble salt contained in the first
preparation liquid. A substance which can be used as a microcrystal-
precipitating agent can be obtained by the following method. For instance, when
a water-soluble substance ¢ is added to a saturated solution contatning the water-

20 soluble salt a and the water-soluble salt b, in an embodiment where ¢ is
dissolved and a substance derived from b, such as b and/or a compound salt or
complex salt of a and b, is precipitated, it means that ¢ has a dissolving strength
greater than that of b, so that c acts as a microcrystal-precipitating agent.

For instance, when sodium sulfate, sodium carbonate and sodium chloride

25 are added in that order, since sodium chloride is dissolved in a saturated solution



Properti esAverage Particle Size [~.tn] 300~ 280245230~ 271 |~ 268Bul k
Density [g/L] 740 ~~ 740730~ 660" 742~ 743Flowabili s ~C |16.36.36.3 (L Agh 4l
6. 36. 3Bl eed-out Property~ 1~ 1j 1~ 1~ 1! 1 0'5 au~ 2002 97 Exanple 8 A
m xi ng vessel equipped with a jacket, c@sprising an agitator, was charged
with 407 parts by weight of water, and hot water at 40C was allowed to flow
t hrough the jacket. One-hundred and thirty-two parts by weight of sodiumb5
sulfate, 5 parts by weight of sodiumsulfite, and 1 part by weight of a

f | uor escent oflgedivar sulfadelend stdine carbenede tfivee aceulbt cuygtals of bukeuneswhight at ed
for 10 mnutes. One-hundred and thii-ly-two parts by weight of sodium

car bonat e wex @ camgeund salt bfsodivmusudfatesand] gRlipmatasbdnatayeire) htecipitated 0% by

wei ght aqueous sol ution of sodium polyacrylate and 252 parts by wei ght of
zeol i t e wer avithegt beinigageregatide dnitbistdase,esodiunTichlorisledb aiprgfenableur e was
agitated for 15 mnutes, to give a first preparation liquid at 40C Next,
hot wat er amie@Crysal-pretipiteting agéntagainst thegivepdratipmbikeid cemprisihg | i qui d

m xture was agitated for 30 m nutes, thereby adjusting the tenperature of

t he prepar aspdnni ¢aghpuiate ande@liunvsylfate. a second preparation liquid. The
viscosity 15 of the preparation [iquid was increased from60 nPas to 1200
mPas by the heat iThg copssalaprempitating iartbe prepatatianeliquid dry- the Inisrecrisstal-gani c
salt precipitated by the operation was 8.2% by wei ght of that dissolved in
the first ppegsapitatingragentjalederyifimer ddel sizenef the coysdalp pegrapuatingninl thgui d was
spray-dried in the sane 20 manner as in Exanple 1. The hi gh-tenperature gas
to be fed teecdnd prpparptidn Yiquiyl ¢anier detegmined bytusing theperlateutype povwaiedC f rom
the bottom of the tower, and exhausted at 105C fromthe top of the tower.
The wat er cdmpet monitoiing sysemt(imagufaiured by ASENTE, STRSUS- T3C ME0S&Ht 12
was 4% by weight. Detergent Particles 12 were prepared in the sane manner
as i nlExanpimentionsd aboyey the resulting Particles for Supporting Surfactant
12. The anmpbunt of an . p 5 AUG 200. 98 anorphous al um nosilicate supplied,
as the m ni mum abbaddition, theicdfect pEpCHEBEDE Micessystglsdry ﬂlném@é@cew@fn
particles is to be evaluated as |, was 6 parts by weight. 5 Exanple 9 A
first prepabERGiRiatingageat ean e confumnest asan werease & themberofpastielesr es as
in Exanple 8., The preparatjon liquid was allowed to flow through a shell
and t ube- t ypathigipassass i dene spseryed afigr pddition pfdhapracadibrtingne
preparation liquid tqQ 70C, to give a second preparation liquid. In the

pr epar at i on agewjliycthe 10-linedype powdeodroplet mem atef.of the water-sol ubl e
inorganic salt was confirped. The viscosity of the preparation_ liquid was

i ncrebsed from 6dsrtscEbedabmgtherspntispating ofdhe magyoetystadtnresipitaieg anount
of the water-soluble ingrgani.c salt precipjtated by the qgperation was 10.2%
by wei ght o PEFN R HSRROKITISS o thepreniieHan fined ogﬁr@b&?rap% opi 4. 15 The

nunber of partﬁc& Fs angl t he gar.ti cle Sli ze distribution before .an(il. afé er
metnod for confirming a microcrystal-precipitating agent in a preparation liqui

containing sodium carbonate and sodium sulfate will be exemplified.
First, a saturated solution containing both sodium sulfate and sodium
20 carbonate is prepared by the following method. Four-hundred grams of sodium
sulfate (purity: 99% or more) is added to 1500 g of ion-exchanged water, which
is adjusted to the preparation temperature of the first preparation liquid. The
mixture is sufficiently stirred for 20 minutes in a thermostat set at the preparation
temperature of the first preparation liquid to dissolve sodium sulfate. Further,

25 400 g of sodium carbonate (“DENSE ASH” manufactured by Central Glass Co.,



the concentration in the preparation |iquid were determ ned by TSUB- TEC M
100. Incidentally, the determnation was carried out in the sane e QNG 81
in Exanple 4, using a liquid corresponding to a first preparation |1quid
(water content of slurry: 60.1% by wei g9 prepared in a separate m Xxing
vessel w thout 20 blending zeolite, and a liquid corresponding to a second
preparation |liquid prepared by heating the Liquid corresponding to a first
preparation liquid to 70C. The nunber of particles in the liquid

cor r espondi hid.) ts addedrtheretn, apdrthe moxture euitiaredafor 38aniswtast &y glveand t he
average particle size (on a nunmber basis) was 170 pm The nunber' of
particles i fuspeasiongud atuetioasipduiinmef sadivmsuliatedodiup gpehongte 185 | i qui d
after raising the tenperature was 8255 counts/s, and the average particle
0 5 au~ Zooprgarel by awaethod of cellectingruipermatans afier allowingthe suspensionsto t he
nunber of particles of the water-soluble salt was increased by 7486

count s/ s bystand, tieby amaetbpd ohfiltoatingithd suspenaiosy dderepthe-teing (“thesi ze of the

i ncreased water-soluble salt was 23.4 pm The resulting second preparation
|i qui  was ppepayatin sthpematureeofsthadirst praparetion diquid ’Exfarp feany temperature

hi gh-tenperature gas to be fed to the spray-drying tower was fed at a

t enper at ur e within g empenatutrerapge 108 font 38?’@ $Q)°\d/9r, and exhausted at 110C
fromthe top of the tower. The water content of the resulting Particles for
Supporting Surf aéingnthopsanssgramsiof the saghratedralutioe af seeipm; silfate/salivar e
prepared in the sane manner as in Exanple 1 10 using the resulting

Pac-ticl es farbogaisiuepasg isthe menagndeseriberhebayieds meighedandplaceshings

al um nosilicate supplied, as the m.ninmum anmount in which the bl eed out
property of ltlnstagiess bpaker, gadistisreddniaghemostataf aylugh dempeyature ypadjustedrios by
wei ght. 15 Conparative Exanple S A fn~st preparatjon liquid at 40C was
prepat®d undhs samptesepesatyroacthat ef thepreparptionbiquidswith patating agitaen at i on

|l iquid was spray-dried under the sane_conditions as ipn Example 8 w thout
heati ng t helppalbers ayithh3 proppliea wings gf ¥ e< Fasmiat pspesdhet 2bHBHR Rle Sur f act ant

14. Detergent Particles, 14 re prepared in 20 the sa nner as in .
Exanpl e 1 uSiSfguieHient &w&lat\ﬁﬂg upgie; SagIeganpe aS&S%’thdr%EOSg&’b’dbsﬂ%alelmrh%e
anount of an anor phou um nosilicate suppli.ed, t Lhi.oum a nt in
whi ch the bwwderﬁfregkﬁ W%@l%éya@%%#a%@h Qgsﬁ&iﬁfé’b@ L0 E0at o
as 1, was 8 parts py. weight. \Wen the anorphous alum paosilicate . was used in
an amount ofSSk SaED %aﬁdéecgmgn@sm ¢ an n@cswﬁ'édwaﬁé%pmaw Bl and
eval u&t ed as 1 was not t ai ried. 0 5 AUG 2002 |00 Con&){a_lr ative Exanple 6
Parti &l es f SICagisHsnti NEhes dtlsastany ons ofdnigrqsreyals darived fiom softManner as

i Co i Ex | 5 fi . | 4 i d 70C
5 obta) aed. STORARRAor D EBRpRE of gt RsrRtRaficle 2t b on
i nt the |j k { 0C. .De t Partic| . i .
mnner as. | Reedned A R flwlaBie vleg Hsis MErBer o oRREfsar shh 50
i o anodi o Mot inSendts sAERIT R banle A B9 dlates Befeol Rt BBl Lo
i b | d 1 0 10 by. i . W h
i um nosi 11 838 B5GEEtbteotnodif ol St sput bitlhaad 4 oIy SRERGHE ¢ ne
or epar it o precapidfeduide 185 Samal 154 FikeO Sin@hBiciaRing Bk Saali S5¢ et
th I I to f1 i | d tube-t heat h ,
Lher by i SrthepleCRorn hdiod Suledhe? 8 salfilan, M pisife DaEINEE gt anoer
Th fter, a m .St al - ipitati furt dded .t h to,
(o e o soetRAPE Bt RRE T Moh biaheraBRCH pHER: Tekt NI PR AR ©
I norgani ¢ S%'Oturﬁro?(ici:s%i %n%tsF f)jreferably 10 um or less. Here, the precipitate is identified

by analyzing with X-ray diffraction, elemental analysis, and the like.

25 The microcrystal-precipitating agent includes, for instance, salts having



20 by the heating operation of the preparation |liquid was 25.2% by wei ght
of the amount dissolved in the first preparation liquid. The resul t igrighlt 2001
second preparation |liquid was spray-dried in the same nanner as in Exanple
1. The high-tenperature gas to be fed tgQthe spray-drying tower was fed at
a tenperature of 205C fromthe bottomof the tower, and 25 exhausted at 95C
fromthe top of the tower. The water' content of the resulting 0 ~ auo
zooz 1ol Particles for Supporting Suz-factant 16 was 4% by wei ght.

Det er gent Paighidissedviig swengthpuelpas ehlorides, romades, rahidesramakfluoridesaofpl e 1
using the resulting Particles for Suppoz~ting Surfactant 16. The anmpount of
an anor phouslkali wétale aindior allalmeatthenetalss sudheassodivmpetassimm, calciimch t he

bl eed s out property of the detergent particles is evaluated as 1, was 3
parts by wearghimagil¢stumo ripadditionn theré enagriepalsé iredudedd as hdctackgstadf each group
of the resulting Particles for Suppoz~ting Surfactant 12 to 16 are shown in
Tabl e 5, anpretipétapingpgeiti sslvefits awtabh greocqmpdtitibe wathgeater Back actthandly to 16
are shown in Table 6. 10 Fromthe results shown in Tables 5 and 6, since
each g@roup mkthaaol,iandesefone; Suppdrstinegs Bavihgatlange hidrativh fiscd)aach as
relatively | ow supporting ability, it was necessary to add a | arge anount

of an anopzphewige édnhyidnids).| Incather woeds, by yissglutmnohydratiodeamd therlikepef thiec| es
havi ng an excel |l ent bl eed-out propez-ty using the particles. 15 On the

ot her hand, mi¢mocesedqiregpitatinp agenBawatec ises foodisSopimntofithe Statérasalable 12 and
13 has a node diameter of m croporous capacity distribution of 1.5 N.m or

| ess and a sulgin thadiet preparatibn liquid isdeker peay, theveby skvsnhaya bgsean excel | ent
bl eedout property could be obtained by using these groups of the particles
f or, suppor t matprial havinganteffict of peacipitatimgtthe vatasolulde sah droamtiqohquid

alum nosilicate 20 was reduced. In addition, the supporting ability of the
partil®l es fphassufpbe firstprepasatiérabgaidt coul d be further inproved by carrying
out both a concentration operation of slurry and addition of a

m croczyst al - pr eBiqm tlz Vieypaipdrof thedissoleing stteagtnthe bomnitapped fodides 8 ~Ex.
9Comp. ~ Conp. Ex.St Ex.6Ex. 10Conposition'iBy Wi ~~ht!Zeolite44.044.044.0
44.0 i 40. 0Sui prafeCablboardt from the yiogmiot ofitheztrogosabilitpef tle datsrgens. 023. 0 °
23.023. 0Sodi um Sul fite0. 80.80.8 ~ 0.80.8Sodi um Pol yacryl ate5. 05. 05. 0 |

5. 05. OFI uor partighes, theathl@ddeare preforablg. 0Aksp fioamthehiewpdimd of thaoomflmence

0. 04. 0Sodi um Brom de0.00.0 ~0.0 ( 0.00.0Water4.04.04.0 ! 4.0 !'4.0TOTAL

) 100.0 . .___.100.0 ~ 100.0
15 Among them, from the economic viewppdd, sodium chloride is especially

) . . _«+.«_ .__ __ Operation (Post-Addition
of M crocr yBEA§IAPR: eci pi t at i ng Agent Concentrati on OperationPrecipitation by

Tenper at ur eQ0, OA%Lust ment ; Sl un, Pul ver{ zatiagn

e content of the microcrystal-precipitating agent in the perticles for

__suppotting a Surfacfant is preferably from 0.2 to 35% by weight, more preferably

from 0.5 to 30% by weight, more still preferably from 1 to 25% by weight,

20 particularly preferably from 2 to 20% by weight, especially preferably from 4 to
15% by weight, from the viewpoint of exhibiting a sufficient effect for
microcrystal precipitation and the viewpoint of maintaining the detergency
performance when used as a detergent composition.

In addition, it is preferable that as to the dissolution rate of the water-

25 soluble, microcrystal-precipitating agent in the second preparation liquid, the
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Supporti ngl00Sur f ant 12Parti.cles, for rti n oSur f c t
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I'Surfactant 15 fPartigl ea for Su OI‘,{.I ng 1 OSurfact?rh

i Surfadpdng do the liqui comp051t he 1ss<§ut10n1ateo emuggcrystal- .S

. (Sodi unPERRIANEAECRb s Ryl 1o3R Ry vaigh ¢tonatce N BBrSEsAPbE AYYene( 21) (
(2:43 Ei;% 21)2% )4 }'\)&1?18@/?1450{]9?3 # o %)Prg%liﬁ)qy 8500 by \zelglg B more, particularly

g') — — — —preferably-96% by weighg or niore;$till more PfﬁfA HB{}P 5y %%T@ﬂgﬂfﬁ’hg‘%?l i cate
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P t P t Si
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[s]6.1~ 6. 251 eraratlon lzqulg can be d%?e(i‘(rjmr?g& bg/ %8&%m1¥g knbwn analyzmg means For

instance, the second preparation liquid is filtered under reduced pressure, and
thereafter the water concentration P (%) in the filtrate is measured with a far
infrared ray heater-type moisture meter (manufactured by SHIMADZU

15 CORPORATION) or the like. Further, the concentration of the microcrystal-
precipitating agent S (%) in the filtrate is obtained by ion chromatography or the
like. Supposing that the water content of the second preparation liquid is Q (%)
and the content of the microcrystal-precipitating agent in the second preparation
liquid is T (%), the dissolution rate of the microcrystal-precipitating agent is

20 calculated by the following equation, with proviso that when the above
dissolution rate calculated exceeds 100%, the dissolution rate is considered as

100%.

Dissolution _ (100 x S x Q)
Rate (%) (P x T)

(VD)



0 5 AUG 2002 104 Exanple 11 A first preparation liquid prepared in the sane
manner as in Conparative Exanple 1 was subjected to wet pulverizati (Unj E’IYG 200
‘COLLO D M LL, Model: Mz80 (manufactured SHI'NKO PANTEC CO., LTD.)
flowrate of 800 kg/h. The nunmber of particles and the parti cI e size

di stribution before and after the pulverization in the preparation liquid
were determ ned by TSUB- TEC MLOO. Incidentally, during the determ nation,

in the same manngy a?nl%rrﬁslibd%@ﬂmvﬁ & sordplffﬁ%axﬁﬁ%ﬁtep{n%\’é&(aﬁgn@uffh@lﬂlg

COI‘I‘ESpOI’ldI ng to a pre ara 1 on n a separate m xi ng

vessel withg ﬁetﬂé@é&?ﬁteﬂﬂe&ﬁ? yt‘?vsh fi’x%gaf’auohcl ‘?'d ClF{S q;ﬁé%‘i’%ile 'i‘&tjsgdf a second

preparation ITquid prepared r|2|ng correspon ing to a

first prepar; flLd?ﬁ d fs%ggd At Psilfr %ﬁén'ﬂg cﬁss%flwgg Qolign{sulfdie of

particles in | qui correspon rst preparadtion | quid was 778

count s/ s, g&&zg‘&tn SFIrcRCas i th ﬁlhg%&‘gﬁg a@)ﬁﬂgaoggg@ﬁﬁ‘htcfé%%ﬁé Btsl72 ~.m

The nunber es I'n orre 0 a se d preparatl on

particle size 329‘*%4“?6“ 580 e B AR i Qﬁffe%‘?ﬁfﬁ&ﬁﬁ”?ber of
particles ofg, t7b%iﬁ?tu?e]’ %lﬁoh’r&% ﬁxe’?@x‘a’b dyy\ﬂ'ﬁnf ?ffoe@%dq)b%e?gﬁ?%% y the

pul veri zation F1 zed"second preparation ray c] ied in

th 1 fed to th
e sane MaRGH 4@Sol g% tﬁfgbalehweagsmsgfédg gléggﬂlsfsewea ed to the

spray-dryi ng tower was f tenperature om t he bottom of

the tower, %ﬂgstﬁﬁc?@b‘fttﬁgwﬁttel =% lilé%?h@‘ﬂeﬁ@&vl%h Elﬁenét%fomﬁ}ﬁls%tder

cont ent of the resulting Partic Suppozting Surfacta 17 was 4%

Det er gent  Prtdc6l 618 ckhitiBh tl%@@@ét%@tﬁé‘nﬁ&%cﬁ%m fﬁ;gagﬁam%gagemﬁ%pl el

usilng the resulting Particlfes for Supporting Sur The amount of

an 251@”Drpﬁ%§e§1'tﬁi%‘di@ﬁé }i}eg)%hﬁlo%‘{ héi?éj refiab IB?and“HH‘S@'S@UHJoxé” whi ch
t he bl eed AUG 2002 out pr pert of the detergent particles is to

be_eval uat eoaerdvly WRin 3503 1 S OMIIRIREieopeaRloR ealsdhvaeraninpoenar at i on

liquid prepdred in” the same manrer as in anple 1 was subjected to wet

pul veri zat i QpatBisEMMle FRRAMMREE 1iquitPdshRy AR (Vg alp@epby PACI FI C MAGH NERY
& ENG NEERI NG CO., LTD.) under the condl ti ons of a roPatl onal speed of

11200 rpmat a f|@k¥hdiét%%x@xﬁ1g&@%f‘fﬂé brocléb@fdii ra®bn BATHI{ EhBEdidmhtt he

particle size distribution before and after t he pul verization in the

prepar at i on ihélade dfovestartet Bﬁﬁhlﬁeﬂddlﬁg'ﬁﬁléﬁ-sﬁﬁﬁaﬂhdlgﬁall bR Giatte b @l hiking he
determination was carried out in the sane nanner as in Exanpl e 11. e

nunbensof paskidt] asd seraluteﬁll@algl addiflg ofHer e5RPotemty, prefaablyrafter BiccRatert i on
liquid was 778 counts/’s t he average parti cle size was 172 pm The
nunber of paeipetadsrei almbhiarepcleRar @t taanpdrative,do pedod Erithrepuhti@i ligaid. on was
15 2634 counts/s, and the average particle size (on a nunmber basis) was
21.2 Eun. The mfehrbﬂe ofdepaf hdditiea is sudththat liquidctongponeapaindi sodiin salfsegond
preparation quui d after the pulverization was 4675 counts/s, and the

aver age par tsodivan shibenaks ad@the ke arerinimial lyeddedelieaddinatj omalt esouhs, oft he
nunber of particles of the water-soluble salt was increased by 2041

count s/ s by dulkéligrylcoatponatitsgnch 26 whika-ipsblublel subetasees) sactpasersliag,iamd | i qui d
was spray-dried in the sanme manner as in Exanple 1. In addition, the

parti @be conbiekicanibegldoealdeds dihei mgresarppal-pracipi paingiagkrisis wddedirah yeee for a
cave-in hole. As a result, the particles were conposed of 85% of cave-in
particles, iwheveithérsaluhioh @ottéoni ofjtha fpsioprepsmtonlemidissaatratedof 2 to 70% of
a projected area dianmeter of a particle and a depth 25 of 10% or nore of

t he proj ect etlltanetveliyamet exseofhdrhehgpsoltitich potas: prieasnmsatiraadstate) the AUG
2002 106 or nore points. In addition, the average val ue of projected area
di anet er of mulrecysia]-poicedtatingagdntiseilded af apamouat exceedDQ thit reecessagy i n
hol e for the above 90% of cave-in particles was 15% 5 Detergent Particles
18 were pr epar ¢t $olutitve psaivn todesaturaedi [ Hexaatpl-ensblulde sgbstheermaubti ng
Particles for Supporting Surfactant 18. The anopunt of an anorphous

al um gsi | i catdeddbieppkitreaddison heftarithe adiditianpomnin dinidedipohtidritehdibeesdalit
property of the detergent particles is to be evaluated as 1, was 5 parts by
wei ght. 10



Exanpl e 13 A second preparation liquid having a water content of 45% by

wei ght prepared in the same nanner as in Exanple 5 was subjected tq 5wE6 2002
pul verization by COLLO D MLL, Mdel: Mz-80 at" a flow rate of 800 kg/h. 15
The nunber- of particles and the particl4 size distribution before and
after the pulverization in the preparation |iquid were determ ned by

TUB- TEC M 100. Incidentally, the determ nation was carried out before and
after pulverizing a liquid con responding to a second preparation |iquid,
whi ch was pa8pathecdditisroof thislreicddarystalprectpatating Bgemp| o Bdermodinallyber of
particles in the preparation liquid 20 before the pulverization was 6351
counts/s, anbtaime haumesgeoysasecprd preparasiondiquad rafidsdhe pddition ofdke i@ ~ m
The nunber of particles in the |iquid con~esponding to a second preparation
li quid af t ecompengnth ¢ thezpreparatinndiqeod she ouxiuse s mived fonpredesablge particle
size was 17.0 Nxn. From these determ nation results, the nunber 0 5 au~
Z002 107 of 1paminutdsey roere; moroareierably 3@ manwigh or wegei ncr eased by 2565
counts/s by the pulverization. The pul verized second preparation |iquid was
spray-dried in the sane manner as in Exanple 1. The high-tenperature gas to
be fed to the spray-drying 5 tower was fed at a tenperature of 220C from

t he bot t om df1-2h8racipitationabid Coxpenteation oftfFinst Bopargian higuidp of the t ower.
The water content of the resulting Particles for Supporting Surfactant 19
was 4% Det er genfl hp@re¢ass éer mgcipsiating thpwaise-spliblhsalt mentipgadhatrovgshasn
Exanple 1 using the resulting Pat~ticles for Supporting Surfactant 19. The
anount of aheastadiedphbsig redultniamoesdss o&peecspiptingdy, cansentiating ienum anount
in which the bl eed out property of the detergent particles is to be

eval uat ed aPreparation liquiddas beenfouns. gintothercaegsisea larga Bumbseebmdcroesyssalat i on
liquid at 70C prepared in the same manner as in Exanple 9 was subjected to
wet plft veri gaa pegersragdvntRosecasdairepartion dquisder cameng owd the epesatogn af ¢
otational speed of 11200 rpmat a flow rate of 800 kg/h. The nunher of
particl es aREEPIEatpa Y Beanspl eonseairplion of e waeorselubleasaling disspdving

pul verization in the preparation liqujd were determ ned by TUB-TEC M 100.
20 | nci dent &lafg1n é‘ﬁé’f‘éﬁ@%? ﬁ? it wawrxﬁai,u tapolyssr o dhe senesritation ofither

pul verizing a |iquid.carresponding.to a second preparation ]iquid, which
was prepar eBrRAFHIAR I%ﬁﬁﬁ|ﬂé}§ieﬁa>0%§6ﬁmwﬁlw%émbp T R dlﬁtﬂ*r}oer of
particles in the preparatjiqn |iquid before the pulverization s 8255
counts/s, and thé BPSE pining & concratratad shussy, s ahigiha payt ofdle yaie- ~ m

The nunber of rticles in the Ijquid 25 con~esponding.to a second
prepabat i onspliug& wltdisglvedim rglmfluéwrfa@riaaﬁanc{) Isprecipitaieddy? 108 11831
counts/s, and the aver article sj.ze. was 20.3 pm Fromthes

det er i nat | GANSBEAING (16 HEst AseAAR ISR liguidGogmsising A YRR e ST IBFTAh

br epar at | on ALK ipliRe Sl b MsrbRilhe same manner as | n Example 1. The
5 high-tenperat ”%‘ﬁ-sﬁ’ e h?st%?ega?gtiéno liglll?i% bse%l%yéo%%%’ér{-‘ﬂién%’%{f b\é\%?ega?gd %_E/ a
a known process, and the water-soluble polymer and the water-soluble salt may
20 be formulated in any order. In addition, in a case where a water-insoluble
substance is formulated, the water-insoluble substance may be formulated before
concentration of the first preparation liquid, or it may be formulated afterwards.
In addition, the concentration operation may be carried out to the second
preparation liquid subjected to a treatment, for instance, formulation of a

25 nicrocrystal-precipitating agent or the like.



tenperature of 220C fromthe bottom of the tower, and exhausted at 110C
fromthe top of the tower. The water content of the resulting Part i 85eMI6f18H
Supporting Surfactant 20 was 4% Detergent Particles 20 were prepared in
the same manner as in Exanple 1 10 usingsthe resulting Particles for
Supporting Surfactant 20. The anpunt of an anorphous alum nosilicate
supplied, as the m ninmum anount in which the bl eed out property of the
detergent particles is to be evaluated as 1, was 3.5 parts by wei ght. The

conposi tion, theTks aRgNéd Be apifint BLtHe doRreip2a6lRs 8F tePuRfisdoieed ®athi i ng 15
Particles for Supporting Surfactant 17 to 20 are shown in Table 7, and the

properties QlulslaghltarauR af plosémifehd fifRpidpakffonlliqiid bébordr@nséryatidr) Tabl e
8. As shown in the results of Tables 7 and 8, by subjecting the particles

of the wat ethe 319t ItRe S@bportifg abidity bf thel ParkEles oy Q{%Vpb?@bbﬁﬁ'nélﬂe fief ease the
nunber of the particles, the supporting ability of "the particles for

supporting s@rﬂiﬂf}ﬁﬁ{;?%e?&o&? WheddiRSolufieh PME Of tie W atchSoRIFIISALL B thehrst
anor phous al'um nosil'i cate could be reduced. In addition, the nore the

amount of  undhsaAbY IRUSMBEAO AR dohcBnBAtitT ¥ prEfReatly eRIneh0tha 0884 gt of the
i nprovenent in the supporting ability of the partitcles for supporting a
surfactant Wyightimet prefdrdidyifisin 7830 1009 bAeidi0espkfililahtrerdblpfrdh Ex. 12
Ex. |3 Ex. I4g‘ctiw(;nposi%{i€on Bg Wi g-ht Zeolite S%g?unébgar-gg‘ﬁate Sg‘)(;t} um

Sul fate Soddoife A%l ByewSptit. UWTRRI 18 @issbRitRnhiatéod s b reddiel 089dbym Chl or i de
Sodi um Brom de Water TOTAL

- _ ' :c-15 a prefer the undissolved substancesare
. Operation Post-Addition of Mcrocrystal Precipitating Agent Concentration

Oper ati on Rngdé fintaby pulveyizikpnibe FasturepAdiios gt bybusing thEshbsehasty on

Sl urny Wt edesCabed et phlveigation H8dicd enierlateur Ehedfvepuliveiizdtidn dNtieedsed
Anmount of Undi ssol ved Sal t _ . ) .
~___._~___ preparation iqu e cardéd bt ® dfrppaicehatedvhirageHRed, tthel e Si ze
[pn] Bulk Density [g/L] Particle Strength [ MPa] Supporting Capacity [nl/(g]
Mode Di anetdissadiitidh edto pdtinteateapatubly sdlt stddtdrutihed by pid nm@tiol desdribed f  nl/ ~I
44.0 ~44.044.044.021.0 ~21.023.023.021.0 12l.023.023.00.8

| 0. 80. 80. 8%@$e0NS. 0S. 00. 20. 20. 20. 24. 04. 00. 0 ~0. 00.0 10.00.00.04.0
~4.04.04.0100.0 1100.0 ,100.0100.0 O O O O ' 0O ; ¥4242S0O- - ~4S4S4040~
6040->70- ~ _ _ Next] theBwater-soluble salt dissolved in the first preparation liquid is

15 precipitated by concentrating the first preparation liquid. The extent of the
concentration can be determined by the amount of water loss in the first
preparation liquid. The amount of water loss in the first preparation liquid is not
particularly limited, and it may be appropriately set so that the amount of the
water-soluble salt precipitated takes a preferred range. In addition, the water

20 content in the first preparation liquid is not particularly limited. As a device for
concentration, it may be any sorts of concentrators which are widely used. For
instance, a natural circulation evaporator in which a liquid naturally circulates by
rising with boiling within a heating tube in the inner portion of the evaporator,
and dropping by being collected to a central concentrate-trapping tube; a forced

25 circulation evaporator with external heating in which a liquid is circulated at a
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having a water content of 51% by wei ght waspr pare in the sane mannér as in

Exanpl e 4, b%’lﬁealé%rﬁ;c&et@ EeVRr Iﬁﬁ'llt‘lpfer éﬁ'@éth onPdYaH A dapbiatiMs deviddidel . M- 80

at a flow rate of 800kg/ . Thereafte t heground first preparation |iquid

was subj ectgicHRvAter B &4 {?\gﬁ&tdrw ERBLAP§ 13uiPRedted B a terfpezafEopq02 111

wat er content of 48% by t'o give a second preparation liquid. This

second prenﬁeﬁm%g&nlt bﬁﬁigixemttﬁw\woﬁ&mmdei Pedlickd gP rshteqls@fsofafeo'ﬁ:v@portl ng
Surfactant 21. tergent” Particles 21 were prepared in the sanme manner as

in Exampl e 1 usigifcdaetfist ?r%pﬁﬁhoﬁlmﬁ@d hkéwmﬁﬂisfé}ﬁb@dlhleﬁ\@ﬂglom@eﬁmunt of an
anor phous al um nosilicate d, as the m ni mum anount in ich the bl eed-out

propepty ofcrydigls AFitRE %&tr-mm& 's§1|t§1i)d Swith tRecsirhyaliGdl tBS sdaleyvm® 7 parts
by wei ght. nparative Exanple A fi rst preparation liquid having a water

content of 1A8% Ryd sﬁhhth‘@éoﬂ&nﬁhﬁﬂamxéfﬁld heissRore prefeidtle &5 ubdla Exanpl e
15, and spray-dried without canying out wet puI veri zation and

concent r at ic@RcertPatdi Hevilgatfufdtsh fhat cHURREG i the depbdiadiRAles28r a Det er gent
Particles 22 were prepared in the same manner as I n Exanple 15 using

Particl es foohc&mpnor havigg Sutiuatiraii which sdalevae lesstikeRetocdgposither e the
anor phous al um nosilicate was used in an anmount of 7 pacts by wei ght, 15

t2 ge sane arfotnitr dsvitdaichafes RxBvidecinkbhichahé hbbdwesdéserib&d falting ithig -l f act ant

15 evaporator is equipped with agitation impellers for scraping off the scales, for

instance, Wiplen (manufactured by Shinko Pantec Co., Ltd.). A latter device
includes Losco evaporator (manufactured by SUMITOMO HEAVY
INDUSTRIES, LTD.) which comprises a plate-type heating element in the inner
portion thereof, in which concentration is carried out by allowing to flow a liquid

20 on a surface of this heating element under reduced pressure.

7-1-3. Precipitation by Reduction of Dissolved Amount by Temperature
Adjustment of First Preparation Liquid
The process for precipitating the water-soluble salt mentioned above has

25 been studied. As aresult, a process of precipitating the water-soluble salt by
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agitation in a Lodige Mxer, and becane aggregated, so that the val H;S Uaf00?
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Exanple 16 A first preparation liquid hgying a water content of 48% by
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suppor t _thegirbAehatd 1igaPRThI Abodifichafil bBAcYetiaSn TthiSgaagper t i es of

t he detergent “p I s “di scharge roma Lodi ge xer were consi derably
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carried outnaffiigf %ﬁgﬂta@i@h'lﬁgi& BSmEh’%ﬁﬁg %%Ws@ﬂb%"p&?n{e‘rﬁﬁﬂ@ to wet

pul veri zati on. 13 Tabl e Ex.1S Comp i Ex. 7 Conpdsition B~Wight
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adjusted. Also, the temperature-changing operation may be carried out to the
second preparation liquid in the same manner as in the concentration operation.

The smaller the amount of the coarse particles of the undissolved water-
soluble salt which are present in the first preparation liquid before the

25 temperature-changing operation, the higher the supporting ability of the resulting
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sol ution of C&thﬂﬁ@nt v&e?e N800 1ved substances are made finer by pulverizing the

first preparation liquid by using the subsequently described wet pulverization

device or the like. The wet pulverization of the preparation liquid may be carried
out to the second preparation liquid after the temperature-changing operation.

10 Here, the dissolution rate of the water-soluble salt is determined by the method
described above.

Next, a part of the dissolved water-soluble salt is precipitated by changing
the temperature of the first preparation liquid. A process of changing the
temperature of the first preparation liquid includes a process of heating or

15 cooling the first preparation liquid by using a device equipped with an external
jacket, an internal coil, or the like when preparing the first preparation liquid, or
the like.

It is preferable that the temperature of the first preparation liquid before
the temperature-changing operation is set so that the dissolution rate of the

20 water-soluble salt contained in the preparation liquid is high, and an optimal
temperature is determined by the kinds and the amounts of the formulated water-
soluble salt.

The temperature of the second preparation liquid after the temperature-
changing operation is set so that the dissolution rate of the water-soluble salt in

25 the preparation liquid is lowered, and selection of heating or cooling must be



115 polyacrylate, there was used one prepared according to the foll ow ng
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constituting the resulting supporting particles was andl yzéd for a cave-in
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proj ect ed aémeql'@{:@tegﬁm%nqiqgﬂ_ti cle and a depth of 10% or nore of the 10
projected area dianeter of the particle was present at one or nore points.
In addition, the average value of projected area dianeter of hole x 100

projected area dianeter of particle of a cave-in hole for the above 90% of

cave-in pargicl ewohahIkBidR oPSYALASBlIRAK L Phaklalin kg IepRafid | n the

same manner as in Exanple 1 using the resulting Particles for Supporting
Sur f act ant Ehyuidet er gent Particles 25 had a sufficiently excellent
flowability, and the | evel of the bleed-out property was evaluated as 1

wi t hqyt additi onThis e@m@meampﬁéssrthpp@phﬁﬁ%bq“ustq&eﬁmﬁbheiqh&iA first
preparation |iquid having a water content of 55% by wei ght was prepared in
the sane maguigprisifg iarsobudipdesloiry @0thprizéige@ inaedr-soheblé ipoBimdaramped afatern
liquid was subjected to a concentration operation up to a water' content of
51% 0 5 AldBRIRGZIt! dnd (b) subjegtihg vratet-sidubleasaltipartied ey ai the-fpsepiepatationng
agent was added to adjust the preparation liquid to a water content of 50%
by wei ght, kaeiditberaafulerizationr &s Wit enbodirepa tici fast piepuiationdiquigr ay- dri ed,
to give Particles for Supporting Surfactant 26. Detergent Particles 26 were
prepared i nbéfoee s@tpulveringionamay e prepared by a known process, and the water-

20 soluble polymer and the water-soluble salt may be added in any order. A water-
insoluble substance may be formulated before subjecting the first preparation
liquid to wet pulverization, or it may be formulated after subjecting the first
preparation liquid to wet pulverization. From the viewpoint of uniform
dispersion by disintegrating the aggregated mass of the water-insoluble

25 substance, it is preferable to formulate before the wet pulverization treatment.



5 Exanple 1 using Particles for Supporting Surfactant 26. At this tdﬁUG?ﬂﬁZ
parts by weight of a surfactant conposition were supplied. Detergen
Particles 26 had a sufficiently excellent flowability, and the | evel of the
bl eed-out property was eval uated as 1 w,thout addition of an anorphous
alum nosilicate. 10 Conparative Exanple Particles for Supporting
Surfactant 27 were obtained in the sane manner as in Conparative Exanple 1.
Detergent Particles 27 were prepared in the sane manner as in Exanple 17
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pulverization, whereby the supporting ability of the particles 1s improved.

In addition, the advantages of a case where sodium carbonate is
formulated in the first preparation liquid are as follows. In an embodiment
where sodium carbonate is formulated in the preparation liquid by finely

25 pulverizing by a dry-type pulverizer, the undissolved substances undesirably
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Paudal Co. ., (b fbvicddNH & hitl in€ YaieriA08n is carried out w1th a gap between a

pulverization blade and a stator.

The device (i) includes a device in which pulverization is carried out with
a shearing force caused by the difference between the flow rates of the media by
15 supplying a solution to be treated from the bottom of the vessel, and discharging
the solution to be treated from the top of the vessel, with stirring the media inside
the vertical cylindrical vessel with agitation impellers and an agitation disc.
Such continuous process-type devices include a sand grinder (manufactured by
Igarashi Kikai Seizo K.K.), and a universal mill (manufactured by K.K. Mitsui
20 Miike Seisakusho); and batch process-type devices include AQUAMIZER
(manufactured by Hosokawa Micron Corporation). Horizontal continuous
process-type devices having a similar structure include DYNOMILL
(manufactured by WAB). Also included are those comprising a cylindrical rotor
and an annular casing enveloping it, in which pulverization of a solution to be

25 treated fed from the bottom center of a rotor is carried out by high-speed rotation



of the dianmeter of a screen nmesh of 0.5 mm a feed anmount for pul verization
of 60 kg/h; and a rotational speed of 5000 rpm to give a fine povwiﬁeg AUG 200
havi ng an average particle size of 5 dun (hereinafter referred to as™a ?lnzé
powder). In addition, another m xing vessslel equi pped with a jacket,
conprising an 20 agitator, was charged with 462 parts by wei ght of water.
After the water tenperature reached 35C, 95 parts by wei ght of sodium
sulfate, 5 pants by weight of sodiumsulfite, and 1 part by weight of a
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fromthe top of the tower. The wa corifent of the resulting Particles for

Supporting BHA@AC €8, W) 4M1%YinbRidatis oRE TR TaRH HRANIRPR B were

prepared in the sane manner as in Exanple 1 20 using the resulting

Particles fgeatedRPRidghigpavetiacd Mith 2Brst i B4 s@tordAnd R ﬂb‘ﬁgﬁlér out

al um nosilicate suppll ed, as the m nimum anmount in which the bl ee

properly of Egﬁ@riﬂé‘d i geind isptﬁléﬁ ifﬁﬂggspﬁl%ﬁ.@ecpﬁitﬂ\@ée‘ééh@‘i'ot@? aRd aWafto8 parts by

wei ght. 25 nparative Exanple 1 0 ~ auG zoo2 123 Particles for

Suppord i ng ﬁwlxhdiﬁgﬁ@ﬂémﬁ&mrm@ Pianhifduiréd b T okaskn KAKAK o0& s K.rK.g.x anpl e
19 except that a fine particle was not added.” Detergent Particles 29 were

prepared i nFulthesagRidedifene as whichEx divpeRidiPelfsitng thdievebsfihighagreRarti cl es
for Supporting Surfactant 29. However, when the anorphous 5 alunm nosilicate

was added i homogemipeintamtbe atdiaed by Rpplen@ty thetliipid aeoagomphctast thBat  of
Exanpl e 19, the particles for supporting a surfactant did not sufficiently

support theosderfofgicuahento mitdsa ety R embl ifevneioaglispeaadr ddving 4l bbehiege M Xxer,
so that the values of the properties were deteriorated to an extent to be

undet er m nalhiectiohd of bmutsifipatiort amhdiapetsidng hpmogensusemixifig.eaehfigglopup of the
resulting Particles for Supporting Surfactant 28 and 29 are shown in Table
13, e thegpmpﬂng bes 1otatenbdvigg ayecolialdiape gadbelg ighispse®fotared 29 ar e
shown in Table 14.

a stator which is engaged therewith, including CABITRON (manufactured by

PACIFIC MACHINERY & ENGINEERING Co., Ltd.).

7-3. Addition of Fine Particles to Preparation Liquid

25 This embodiment comprises (a) preparing a first preparation liquid



Particles for Supporting Surfactant 29 of Conparative Exanple 10, in 15
which a fine particle of a water-soluble salt is not added, have a ga&okUt 2002
‘particle strength and a | arge node di aneter of m croporous capacity
distribution. Therefore, bleeding-out of,a surfactant conposition, which
was once absorbed in the particles for supporting a surfactant, due to
disintegration of the particle, and the |ike, was found in the step of
supporting the surfactant conposition, so that 20 the properties of the
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In addition, the first preparation liquid before adding the fine water-
soluble salt particles is prepared by a known process, and the water-soluble
polymer and the water-soluble salt may be formulated in any order. When the
water-insoluble substance is formulated, the water-insoluble substance may be

20 formulated before addition of the fine particles to the first preparation liquid, or it
may be formulated afterwards.

Here, as the fine water-soluble salt particles mentioned above, the fine
particles having substantially the same composition as the firstly precipitated
water-soluble salt from the first preparation liquid are preferable. The phrase

25 *  “the fine particles having substantially the same composition as the firstly
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manner as in Exanple 12, to give Particles for Supporting Surfactant 30.
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al kyl benzenesul fonate/ water = 25/5/25/5 (weight ratio)) was adjusted to
80C. Next, ®HQR mAwirizdoyinobudehAtonfizel)®utwsizet (bugh pairg mhmsfatmred by Fwppor ti ng
a surfactant were supplied into a Lodige M xer (rmanufactured by Matsuzaka
G kergoCo., Ptudal Camphbtd.), wnd iBOlike. equi pped with a jacket), and the
agitation of a main shaft (agitation inpellers; rotational speed: 60 rpm
peri pheral speedin ddditiohsthewamllst dret ®adragenmartielotsadel of thh dinevmreclestth8OC was
allowed to flow through the j acket at 10 L/m nute. Sixty parts by weight
of the 1 S Hirgueths effeatofumproemgabe supportieg abiitp pff tlexpamictestthe above mi xer
in 2 mnutes, and thereafter the resulting m xture was agitated for 5

m nut es. Fusupgpertin@@ spsfatsnbybtagiahte by sprayahrysigahlthe sulsehuestprocessd zeol ite
were supplied thereinto. The agitations of the main shaft (rotational
speed: 120 From thisnighpoiat, thpaestagdpartidesizaniitie fifopaeiclasriopaiferably speed:
3600 rpm peripheral speed: 28 ms) 20 were carried out for 1 mnute, and
Det erzfent Pdotune loedessPmoet prederabliad ach orftess, mstilli mura preberablyod30 pepbi tess,i n
whi ch the bl eed-out property of the detergent particles is to be eval uated
as 1 was 3 parts by weight. Exanple 21 25 Particles for Supporting
Surfactant 3 | were obtained in the sane manner 0 5 AUG 200z 128 as in
Exanpl e 20 except that a 40% by wei ght aqueous sol ution of sodium

pol yacryl ate was supplied together with water when a first preparation
liquid was prepared. Detergent Particles 31 were prepared in the sane
manner as in Exanple 20 using the resulting Particles for Supporting
Surfactant 31. 5 Incidentally, Detergent Particles 31 had a sufficiently
excellent flowability, and the level of the bleed-out property was
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Particles for Supporting Surfactant 32 were obtained in the sanme manner 10
as in Exanple 1 except that a microcrystal-precipitating agent was GbtAUG 2001
‘added. Detergent Particles 32 were prepared in the same manner as in
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20 lowered; (4) subjecting water-soluble salt particles in the first preparation liquid

to wet pulverization; and (5) adding to the first preparation liquid fine water-
soluble salt particles which may be the same as or different from the water-
soluble salt in the first preparation liquid, under conditions that the fine water-
soluble salt particles are capable of being present without substantially being

25 dissolved in the first preparation liquid.
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particle In addition, a process for effectively preparing the cave-in particle in the

present invention includes a process comprising adjusting a surfactant content of

15 the second preparation liquid mainly comprising a water-soluble polymer and a
water-soluble salt obtained in the manner described above to from 0 to 2% by
weight, and adjusting a water content of the second preparation liquid having an
increased number of water-soluble salt particles to a range of from 35 to 65% by
weight, and spray-drying the preparation liquid.

20 In the present invention, there is exhibited an effect that the content of the
cave-in particle in the spray-dried particles is remarkably increased by adjusting
the surfactant content and the water content of the second preparation liquid to
the ranges as specified above, respectively, and increasing the number of the
water-soluble salt particles in the second preparation liquid, namely by allowing

25 the water-soluble salt to be present in an undissolved state.
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Zool 1 e SRR cotnpagyion.can be enbanced by-allowing & partof e water-soluble

salt to be present in an undissolved state.

10 The undissolved amount of the water-soluble salt is preferably from 0.5 to
15% by weight, more preferably from 1 to 11% by weight, still more preferably
from 2 to 9% by weight, most preferably from 3 to 7% by weight, of the second
preparation liquid. In addition, the undissolved water-soluble salt particles
mentioned above (hereinafter also referred to as “undissolved substance”) have

15 an average particle size of preferably 80 pum or less, more preferably 60 um or
less, still more preferably 40 um or less, especially preferably 30 um or less,
most preferably 20 pm or less.

Here, a process for allowing the undissolved substance to be present in the
second preparation liquid includes, for instance, a means of adjusting the content

20 of the water-soluble salt and the content of water to those within the ranges
described above, a means of adjusting a temperature of the preparation liquid by
considering the dissolved amount of the water-soluble salt, and the like. In
addition, the means of making a particle size of the undissolved substance
smaller includes means described above-: such as a means of adding fine water-

25 soluble salt particles to a first preparation liquid, under conditions that the fine



12Crystalline Silicatel0 ~10Enzyme Granulel ~--1- PropertiesAverage

Particle Size [p.nj275Undet er-m nabl eBul k Density 05 AUG 2002
[ g/ L] 745Undet er - mi nabl eFl owabi l ity [s] 6.2l Undeter-m nabl eBl eed- out
Propertyl -~ - | NDUSTRI AL APPLI CABILITY 5 According to the present

i nvention, there can be obtai ned particﬁ s for supporting a surfactant
havi ng excel |l ent supporting ability (supporting capaC|ty/supp0|t|ng
strength) of the liquid surfactant conposition, and partlcles 5 AUG

(suppor t 1 ngPPEEER% tc%u?ﬁ%l?apﬁﬁ%%@i%%%&?%l”l@%ﬁ?sﬁ%'tiﬂﬁ #eﬂ%ﬁvr@w@f i the
Suppor i ng HrCarssitpder iy %@e@ﬁ? OF RN B8 skR shifieb Pcn e e fet er gency
mvent i on. oRvitaeinkor 3BELPBE bhERe G BRsibcsS bEBle i Pl el MGy oo™
oo S Bt SRSORES R B Rbabge REnbEIRRERE 4 ﬁa ??Eﬁét as

'd be ob I ded t.o be incl uded
withi 10 ﬁf@oﬁ%é%ﬁ IGRRg exehy sty e e Y ol TSRS oG uioraEE Al b 1. A

oo eSS AR B e GRTRI, o
5 i

el T i i ML
Ef’ﬁﬂ'ysiinéﬁ%@;ﬁ%%%?é%ﬁf fefiBl R SRR O e B G BRs T ! oty

subj ecti ng liquid to a treatnent of |ncreaS|ng a
nunber of &@%ﬁ@é%ﬁh%g p{ |cles 10 thereby preparing a second

pr epaggati on | | i D3 A SRR BTG B o S Bl B e

parti as conpar er-sol icl"es which

are present (gL ESE BESD fdngtﬂrggaﬂﬁpaq 1ihuicis HORIRBEERRBEor O g T

claim1l1, wh ’er-S0 ri Sés sodi um car bonat e

andf or sod e@%ﬁ&l@%ﬁemﬁmmnw@ﬁé§olaﬁ83g8m191 PSP gt ¢l 1

the water-so s se romthe group

consi sting Hﬁ%ﬁsaﬁl 61& bt 0@@?@’ h@&w{!h'é‘n g%f. ngE{rﬁcE ifghd

copol yners a reo he process accor any one of

claims 1 to,3 181{34"@1’ fgé)t IEﬁ'fdhE&%f 155C fr 4 H&ﬁr@as{'ht@gea?teiwfﬂp%sﬁ{m

wat er - solub?e es conprises preci wat er - so $ub|e salt

d' ssojsved i gh1hf6n id éédlecﬂ’hfé’%ﬁ&éé%&l fdr% &nx@ﬁ%md%ﬁ@dﬁﬁ%@%@:&ﬁ‘i@gw' ng to

aim4, wherein a neans precipitating

Wat er - sol ublg, e?ﬁét%mt‘#] % e?djwitﬁ ahha%cﬁfartéball%é’é)ﬁfe ﬁ* hBuht Gth gg)C‘HHi‘E'

adding a mcrocrysta clpitating agent to t Irst prep ation |qU|d
6. The procgasoiged Qﬁf%hﬂgof heGhuBb bt U194 Batclifudd Byoci ystal - pr ecipitating
5 agent is a hal ogenated conpoun | kal'1 metal” andl or al kaline earth
nmetal. 7. The process according to claim4, wherein a neans for
preC|p|tat|ng t he watber - solﬁale salt dissolved in the first preparation

| i quid conprises cqpcgptr g the fu~st preparation liquid. 10 8. The
process according to claim4, wherein a nmeans for precipitating the

wat er-sol uble salt dissolved in the first preparation |iquid conprises

adj usz0 ng aAlsples edntert d{%) bé thd waterpohibde &ilt oonthingdiin tisodtibdreranatitssol ved
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undissolved amount (%) of the water-soluble salt is calculated by the following

equation:



20 10. The process according to any one of clains 1 to 3, wherein the
treatnent of increasing a nunber of water-soluble salt particles cohpAlS#8]
adding to the first preparation liquid fine water-soluble salt pat~ticles
whi ch may be the same as and/ or differeg? fromthe water-soluble salt in
the first preparation |iquid, under condrtions that the fine water-soluble
salt particles are capable of being present 25 wi thout substantially being
di ssolved in the first preparation |iquid. 0 5 AlUb 2001 140 11. The
process according to any one of clains 1 to 3, wherein the treatnent of

i ncreasi ng a nunber of water-soluble salt particles conprises two or nore
of the processes ofUmdissoteedd t_(% 10. 5 1¢. Partdcles for supporting a
surfactant obt ai na{;goft Py ay- ar§i*ng m@ré‘paq@(t)l on |liquid co{}%)llrl} sing a
wat er - sol ubl e polynmer and da water-soluble salt, wherein the particles for
supporting a surfactant have a node di aneter of the m croporous capacity
distribution as determ ned by nmercury porocinmeter of 10 1.5 pmor less, a
m cropor ous capal additdén,ovith ndgagd to theoneasusementeofithe avierage pacickpsize of
dianeter of from0.01 to 3.0 p.m and a particle strength of from 15 to 100
MPa. 13. Thihepmxissolved water-salpplersaltnthesavetageaquartiole sizsceandhendetemminiediby 12,
wherein 15 the water-soluble polyner has a content of from5 to 30% by

wei ghts. 14, using thpaintlind typefpowden dpeplei mgnioxng systemr(manubotaieddyt o cl ai m 12
or 13, further conprising a water-insoluble substance, provided that an
anmor phous sLASENEECs“THUBsTBEtMA00’) mynteanedadboad. 20 15. The particles for
supporting a surfactant according to any one of clains 12 to 14, obtainable
by spray-dryi ng Thesgnoadprepdration liquiddswibtained by obtaaninglsl farsbprepaptisgles s
conprising preparing a first preparation liquid conprising a _solution or

sl ui - ~y conpquidiby knawn procsss,asidehprsaftapsubiecting thatpsepasatiebliguiddota and b
25 subsequently subjecting the first preparation liquid to a treatnent of

i ncreasi ng @eam@nsogmcrmsmg the numhes of the watersoluble sdt patigles mentiongdes,

t hereby preparing a second preparation |iquid having an increased nunber of
wat erl0sol ubdlwveal t particles, as conpared to the number of water-soluble
salt particles which are present in the first preparation liquid. 5 16. The
particles for suldpbetspray-drying prosessa raethod dphgenesating/a erve-isf pastiglens 12 to
15, wherein the treatnent of increasing a nunber of water-soluble salt
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consisting of (1) adding a mcrocrystal-precipitating agent to the first
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adjusting a tenperature of the first greparat',on quuifl o that the
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claim 17, which are . . . .
viewpoint of thermal degradation of the constituents, the air blow temperature is

preferably 400°C or less, more preferably 350°C or less, still more preferably
325°C or less, especially preferably 300°C or less.



0 5 AUG 2002 142 obtai nable by the process of any one of clains 1 to 11 or
the particles of any one of clains 12 to 16. 19. A process for preday AbgI007
detergent particles having a bulk density of from5 500 to 1000 g/L,
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109 () - 10? %réc}f, gl}(y{&thg or al@{n}gl(yqut‘hél) car[}oxylates, amino acid-type surfactants;

N-acyl amino acid-type surfactants, and the like. Especially included are linear

alkylbenzenesulfonates of which alkyl moiety has 10 to 14 carbon atoms; and
10 alkyl sulfates or alkyl ether sulfates, of which each alkyl moiety has 10 to

18 carbon atoms. The counter ions are preferably alkali metals such as sodium

and potassium, and amines such as monoethanolamine and diethanolamine.

Further, in order to obtain defoaming effects, a fatty acid salt can be used
in combination therewith. The preferable number of carbon atoms of the fatty

15 acid moiety is from 12 to 18.

The nonionic surfactants include polyoxyethylene alkyl or alkenyl ethers,
polyoxyethylene alkyl- or alkenylphenyl ethers, polyoxyethylene-
polyoxypropylene alkyl or alkenyl ethers, polyoxyethylene-polyoxypropylene
glycols as represented by the trade name “pluronic,” polyoxyethylene

20 alkylamines, higher fatty acid alkanolamides, alkyl glucosides, alkyl
glucosamides, alkylamine oxides, and the like. Among them, those having high
hydrophilicity and those having a low forming ability of liquid crystals or having
no formation of liquid crystals when mixed with water are preferable, and the
polyoxyalkylene alkyl or alkenyl ethers are especially preferable. Preferable are

25 ethylene oxide (hereinafter simply “EO) adducts of which alcohol moiety has 10



10j 445@678dEMV Y10%Y- #109& ()- 96 109%& ()- Y$z#109%& ()- 3-

109 () - YSI09%& ()- L@ 109%& () - 05 AUG 2002
879999999: b@10! nYys$109%& ()-s109%& ()-'fYL09%& ()- 10 10 10Y7"109%& ()- /
109& () - : B<<=0>nP?} [ <b@YIUBL09%& () -! YUBLQ% - & ()- Y3ISSL09& ()-!| Y3sSLO%HE (
) - Yys$10%&' () - ! nYys$10%&' () - 2AcAdAeAf AsRIAB~ =Y! &#10%&' () - 10%&' ()-L' @10%&
()- 10 10 10Y/s$109%& ()-!Y/ s$10%

. & () - BCCREEFG}H [ <~_=YI &$10%& ()-!1 &$109%R2& ()-1S $10%& ()- 'l S $10%& () -

101/ s10% ({911 Pebbabits MRS R o ol Mkt dpd g SRR ORle(GE 1| 500
f‘ #(12)%|&~|( )Z #1%@5%@{ g g{%ggﬁ:r@l@%.pﬁ%g@ly)ltol}? T@les, more preferably 9 to
105 () 1 vs S0 PR Aty 11 G ARG IS epiemate 19 AR Do | -1 10
101 #Lov () POBADRERT PO} addussmareproffiablovighfarhich alcpbokmojey haschve: () -
il s1ov () 1 B AR g e e e pr e s Sl be s 111 )Y an @
010 @111 ssibogtuns hittEiabon efitietomitialt PEY aliShitatonadifen) 1 <
$10%: () - dIddddIAARO@or' dddBEPE, dd AXHRR e aadrb 8oL dn eBodlnent of
adding randomly EO and PO. Especially preferable order of addition includes an
embodiment of adding EO, thereafter adding PO in a block form, and further
10 adding EO in a block form to give a compound represented by the general
formula:

R-O~(EO)x~(PO)y—(EO).-H

wherein R is a hydrocarbon group, preferably an alkyl group or an alkenyl group;
15 EO is an oxyethylene group; PO is an oxypropylene group; and X, Y and Z are
each average moles thereof,
among which most preferable average moles have the relations of X > 0; Z > 0;
X+Y+Z =6t014; X+Z=5t012;and Y =1 to 4.
The cationic surfactants include quaternary ammonium salts such as alkyl
20 trimethyl ammonium salts.
The amphoteric surfactants are exemplified by carbobetain-type and
sulfobetain-type surfactants and the like.
The formulation amount of the anionic surfactant is preferably from 0 to
300 parts by weight, more preferably from 20 to 200 parts by weight, especially
25 preferably from 30 to 180 parts by weight, based on 100 parts by weight of the
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temperature range so that the inserting hardness of the composition in the

10%1& () -

temperature range lower than the pour point of the composition and higher than

10 the melting point of the nonionic surfactant is 10 kPa or more, preferably 30 kPa
or more, especially preferably 50 kPa or more, whereby the handleability of the
composition and the detergent particles during production becomes excellent,
and the bleed-out of the nonionic surfactant during storage of the detergent
particles can be suppressed.

15 The values for the properties of the surfactant composition can be
determined by the following method. The pour point can be measured by the
method according to JIS K 2269. The melting point is determined by using
FP800 Thermosystem “Mettler FP81” (manufactured by Mettler Instrumente
AG) and heating at a heating rate of 0.2°C/min. The viscosity is obtained by

20 measuring with a B-type viscometer (“DVM-B model” manufactured by
TOKYO KEIKI), rotor No. 3 under the condition of 60 r/min. In addition, when
the measurement value under the above conditions exceeds 2 Pass, to be
undeterminable, the viscosity is obtained by measuring with rotor No. 3, under
the condition of 12 r/min. The inserting hardness is a value obtained by

25 determining a load when an adaptor is inserted for 20 mm at an inserting rate of
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10##10% () shape%i a pt01 (No O(V&d))(ﬁavmg a%mmetel of 8 mm and a bottom area of
0.5 cm?, and dividing the resulting load by the bottom area of the disc-shaped
5 adaptor.
The amount of the surfactant composition is preferably in a range of from
10 to 100 parts by weight, more preferably in a range of from 20 to 80 parts by
weight, especially preferably in a range of from 30 to 60 parts by weight, based
on 100 parts by weight of the particles for supports, from the viewpoints of the
10 detergency and the dissolubility. The “amount of the surfactant composition” as
referred to herein does not include the amount of the surfactant even if the
surfactant were added to the preparation liquid.
When the surfactant composition is mixed with the particles for supports,
powdery raw materials other than the particles may be added as desired, and the
15 amount thereof is preferably from 0 to 150 parts by weight, based on 100 parts
by weight of the particles. The powdery raw materials include, for instance,
aluminosilicates, crystalline silicates such as SKS-6 (manufactured by Clariant),
and the like.
In addition, the detergent particles can contain the water-soluble polymer,
20 the water-soluble salt, the water-insoluble substance, and other components, each
of which is exemplified in the particles for supports as components other than the
above-mentioned surfactant composition. In a case where a water-insoluble
substance 1s used, the crystalline silicates described below and the like can be

also contained.

25 Here, when the detergent particles are prepared by using components such
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10 ISufgp%rflso The kinds of the organic solvents used in extraction are appropriately
' selected depending upon the kinds of the binder substances bound to each
10 constituent unit of the detergent particle.
The method for confirmation of a shape of the particles for supporting a
surfactant by solvent extraction will be illustrated hereinbelow.
Fifteen grams of the detergent particles which are accurately sample-
reduced and weighed are subjected to reflux operation for 1 hour with 300 mL of
15 95% ethanol heated in a water bath. Thereafter, an ethanol-insoluble component
is gradually filtered off by means of suction filtration with sufficiently washing
with hot ethanol. The separated ethanol-insoluble component is dried for
24 hours under reduced pressure, and thereafter the insoluble component is
cautiously collected so as not to disintegrate the particle structure of the insoluble
20 component. Such an operation is carried out several times, to obtain 100 g of an
ethanol-insoluble component. The resulting ethanol-insoluble component is
vibrated for 10 minutes with standard sieves according to JIS Z 8801. Thereafter,
the weight on each sieve is measured, and the particle classified in accordance

with each sieve-opening mentioned above is observed and analyzed, to confirm

25 whether or not the resulting particles are the particles for supports of the present
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separation operation of the solvent-insoluble component is carried out by a
properly selected solvent, or a combination thereof, so that the shape of the
particles for supports can be confirmed after removing the surfactant
10 composition and the components added in the subsequent steps.
The preferable properties of the detergent particles according to the
present invention are as follows,
The bulk density is preferably from 500 to 1000 g/L, more preferably
from 600 to 1000 g/L, especially preferably from 650 to 850 g/L.
15 The average particle size is preferably from 150 to 500 pym, more

preferably from 180 to 400 pm.

11.  Process for Preparing Detergent Particles
A preferable process for preparing detergent particles comprises the
20 following step (I), and it may further comprise step (II) as occasion demands.
Step (I):  mixing a surfactant composition with the particles for
supporting a surfactant obtained in the process of the present invention, under
condition that the surfactant composition is in a liquid or pasty state.
Step (I):  mixing the mixture obtained in step (I) with a surface coating

25 agent, thereby coating the surface of the powder detergent particles with the
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<Step (>
5 A process for supporting a surfactant composition by the particles for
supports includes, for instance, a process comprising mixing the particles for
supports with a surfactant composition by using a mixer for a batch process or
continuous process. In the case of mixing by a batch process, as a process of
‘ supplying to a mixer, there may be employed such processes as (1) a process
10 comprising previously supplying particles for supports in a mixer, and thereafter
adding thereto a surfactant composition; (2) a process comprising supplying
particles for supports and a surfactant composition in the mixer in small amounts
at a time; (3) a process comprising supplying a part of particles for supports in a
mixer, and thereafter supplying the remaining particles for supports and a
15 surfactant composition in the mixer in small amounts at a time, and the like.
Among the surfactant compositions, those which are present as solids or
pasty states even if heated within a practical temperature range, for instance,
from 50° to 90°C, are previously dispersed or dissolved in a nonionic surfactant
having low viscosity, an aqueous solution of a nonionic surfactant, or water, to
20 prepare a liquid mixture or aqueous solution of a surfactant composition, to be
added to the particles for supports in the form of a liquid mixture or aqueous
solution. By this process, those surfactant compositions which are present as
solids or pasty form can be easily added to the particles for supports. The mixing
ratio of the surfactant composition having a low viscosity or water to the solid or

25 pasty surfactant composition is preferably such that the resulting liquid mixture
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surfactant having a low viscosity or water; or a process for preparing a liquid
5 mixture of a surfactant composition by neutralizing an acid precursor of a
surfactant, for instance, an acid precursor of an anionic surfactant, with an
alkalizing agent, for instance, an aqueous sodium hydroxide or an aqueous
potassium hydroxide, in a surfactant having a low viscosity or water.

Also, in this step, an acid precursor of an anionic surfactant can be also

10 added before adding a surfactant composition, simultaneously with adding a
surfactant composition, in the course of adding a surfactant composition, or after
adding a surfactant composition. By adding the acid precursor of an anionic
surfactant, there can be achieved improvements in properties and quality, such as
high concentration of the surfactants, supporting ability of particles for supports,

15 control for the supporting ability thereof, and suppression of bleed-out of the
nonionic surfactant and the flowability, of the resulting detergent particles.

The acid precursor of an anionic surfactant which can be used in the
present invention includes, for instance, alkylbenzenesulfonic acids, alkyl ether
or alkenyl ether sulfuric acids, alkyl- or alkyenylsulfuric acids,

20 a-olefinsulfonic acids, a-sulfonated fatty acids, alkyl ether or alkenyl ether
carboxylic acids, fatty acids, and the like. It is especially preferable that the fatty
acid is added after adding the surfactant, from the viewpoint of improvement in
the flowability of the detergent particles.

The amount of the acid precursor of an anionic surfactant used is

25 preferably from 0.5 to 30 parts by weight, more preferably from 1 to 20 parts by
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that those in a solid state at an ordinary temperature may be added as a powder,

or they may be supplied by spraying after melting the solid. Here, in a case of

adding the acid precursor as a powder, it is preferable that the temperature of the
10 detergent particles in the mixer is raised to a temperature at which the powder

melts.

Preferable mixers are concretely as follows. In a case of mixing by a
batch process, those of (1) to (3) are preferable: (1) Henschel Mixer
(manufactured by Mitsui Miike Machinery Co., Ltd.); High-Speed Mixer (Fukae

15 Powtec Corp.); Vertical Granulator (manufactured by Powrex Corp.); Lodige
Mixer (manufactured by Matsuzaka Giken Co., Ltd.); PLOUGH SHARE Mixer
(manufactured by PACIFIC MACHINERY & ENGINEERING Co., LTD.);
mixers disclosed in Japanese Patent Laid-Open Nos. Hei 10-296064 and Hei
10-296065, and the like; (2) Ribbon Mixer (manufactured by Nichiwa Kikai

20 Kogyo K.K.); Batch Kneader (manufactured by Satake Kagaku Kikai Kogyo
K.K.); Ribocone (manufactured by K.K. Okawahara Seisakusho), and the like;
(3) Nauta Mixer (manufactured by Hosokawa Micron Corp.), SV Mixer (Shinko
Pantec Co., Ltd.), and the like. Among the above-mentioned mixers, preferable
are Lodige Mixer, PLOUGH SHARE Mixer, and the mixers disclosed in

25 Japanese Patent Laid-Open Nos. Hei 10-296064 and Hei 10-296065, and the like.
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addition, mixers, such as Nauta Mixer, SV Mixer and Ribbon Mixer, which are
capable of mixing powders with liquids without applying a strong shearing force,
are preferable from the viewpoint that the disintegration of the particles for
10 supporting a surfactant can be suppressed.
Also, the particles for supports may be mixed with a surfactant
composition by using the above-mentioned continuous process-type mixer. Also,
the continuous process-type mixer other than those listed above includes Flexo
Mix (manufactured by Powrex Corp.), Turbulizer (manufactured by Hosokawa
15 Micron Corporation), and the like.
In addition, in this step, when a nonionic surfactant is used, it is preferable
that a water-soluble nonionic organic compound (hereinafter referred to as
"melting point-elevating agent") having a melting point of from 45° to 100°C
and a molecular weight of from 1000 to 30000, or an aqueous solution thereof,
20 which has a function of elevating a melting point of this nonionic surfactant, can
be added before adding a surfactant composition, simultaneously with adding a
surfactant composition, in the course of adding a surfactant composition, or after
adding a surfactant composition, or previously mixed with a surfactant
composition. By adding the melting point-elevating agent, the caking property

25 of the detergent particles and the bleed-out property of the surfactants in the
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in the melting point-elevating agent in the composition of the detergent particles
described above can be used. The amount of the melting point-elevating agent
used is preferably from 0.5 to 8 parts by weight, more preferably from 0.5 to

5 5 parts by weight, most preferably from 1 to 3 parts by weight, based on 100
parts by weight of the particles for supports. The above range is preferable from
the viewpoints of the suppression of the aggregation between particles, the fast
dissolubility, and the suppression of the bleed-out property and the caking
property, each property of which is owned by the detergent particle contained in

10 the detergent particles. A process for adding the melting point-elevating agent,
comprising adding by previously mixing the melting point-elevating agent with a
surfactant by an arbitrary process, or a process comprising adding a surfactant,
and thereafter adding the melting point-elevating agent, is advantageous for the
suppression of the bleed-out property and the caking property of the detergent

15 particles.

As to the temperature within the mixer in this step, it is more preferable
that mixing is carried out by heating to a temperature equal to or higher than the
pour point of the surfactant. Incidentally, the pour point of the surfactant
composition is measured according to the method of JIS K 2269. Here, the

20 temperature to be heated may be a temperature higher than the pour point of the
surfactant added in order to promote the support of the surfactant composition,
and the practical temperature range is preferably from a temperature exceeding a
pour point to a temperature higher than the pour point by 50°C, more preferably
a temperature higher than the pour point by 10° to 30°C. In addition, in the case

25 where an acid precursor of an anionic surfactant is added in this step, it is more
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mixing in a continuous process for obtaining the suitable detergent particles are

5 preferably from 1 to 20 minutes, more preferably from 2 to 10 minutes.

In addition, in the case where an aqueous solution of a surfactant or an
aqueous solution of a water-soluble nonionic organic compound is added, a step
of drying excess water contents during mixing and/or after mixing may be
included.

10 A powdery surfactant and/or a powdery builder can also be added before
adding a surfactant composition, simultaneously with adding a surfactant
composition, in the course of adding a surfactant composition, or after adding a
surfactant composition. By adding the powdery builder, the particle size of the
detergent particles can be controlled, and an improvement in detergency can be

15 achieved. Especially in the case where the acid precursor of an anionic
surfactant is added, it is effective to add a powdery builder showing alkaline
property prior to adding the acid precursor, from the viewpoint of accelerating
the neutralization reaction. Incidentally, the term "powdery builder" mentioned
herein refers to an agent for enhancing detergency other than surfactants which is

20 in a powdery form, concretely, including 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 materials
having both metal ion capturing ability and alkalizing ability, such as crystalline

silicates; other base materials enhancing ionic strength, such as sodium sulfate;

25 and the like.
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right column, line 18 (especially the silicates in Table 2 being preferable) can be
used as powdery builders. Here, the alkali metal silicates having an Si0,/M,0
ratio, wherein M is an alkali metal, of from 0.5 to 3.2, preferably from 1.5 to 2.6,
are favorably used.

10 The amount of the powdery builder used is preferably from 0.5 to 12 parts
by weight, more preferably from 1 to 6 parts by weight, based on 100 parts by
weight of the particles for supports. When the amount of the powdery builder
for detergents used is in the above range, those having an excellent fast
dissolubility are obtained.

15 Further, subsequent to step (I), it is preferable to add step (II) comprising

surface-modifying the detergent particles.

<Step (II)>
In the present invention, in order to modify the particle surface of the
20 detergent particles by which the surfactant is supported in step (I), the
embodiments for addition may include a process comprising one or more steps of
step (II) comprising adding various surface coating agents such as (1) fine
powder, and (2) a liquid material.
Since the flowability and the anti-caking property of the detergent

25 particles tend to improve by coating the particle surface of the detergent particles
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surface coating agents will be explained below.

(1)  Fine Powder
As the fine powder, it is preferable that the average particle size of its
primary particle is 10 um or less, more preferably from 0.1 to 10 um. When the
particle size is in the above range, it is favorable from the viewpoints of the
10 improvements in the coating ratio of the particle surface of the detergent particles,
and improvements in the flowability and the anti-caking property of the
detergent particles. The average particle size of the fine powder can be measured
by a method utilizing light scattering by, for instance, a particle analyzer
(manufactured by Horiba, LTD.), or it may be measured by a microscopic
15 observation or the like. In addition, it is preferable that the fine powder has a
high ion exchange capacity or a high alkalizing ability from the aspect of
detergency.
The fine powder is desirably aluminosilicates, which may be crystalline or
amorphous. Besides them, fine powders of sodium sulfate, calcium silicate,
20 silicon dioxide, bentonite, talc, clay, amorphous silica derivatives, crystalline
silicates, and the like are preferable. In addition, there can be also similarly used
a metal soap of which primary particles have a size 0f 0.1 to 10 pm, a powdery
surfactant (for instance, alkylsulfates, and the like), or a water-soluble organic
salt. In addition, when the crystalline silicate is used, it is preferably used in

25 admixture with fine powder other than the crystalline silicate for the purpose of
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The amount of the fine powder used 1s preferably from 0.5 to 40 parts by
weight, more preferably from 1 to 30 parts by weight, especially preferably from
5 2 to 20 parts by weight, based on 100 parts by weight of the detergent particles.
When the amount of the fine powder used is in the above range, the flowability is

improved, thereby giving a good sense of feel to consumers.

' (2)  Liquid Materials
10 The liquid materials include water-soluble polymers, fatty acids, and the

like, which may be added in the form of aqueous solutions and molten states.

(2-1) Water-Soluble Polymer
The water-soluble polymer includes carboxymethyl celluloses,

15 polyethylene glycols, polycarboxylates such as sodium polyacrylates and
copolymers of acryl acid and maleic acid and salts thereof, and the like. The
amount of the water-soluble polymer used is preferably from 0.5 to 10 parts by
weight, more preferably from 1 to 8 parts by weight, especially preferably from 2
to 6 parts by weight, based on 100 parts by weight of the detergent particles.

20 When the amount of the water-soluble polymer used is in the above range, the
detergent particles exhibiting excellent dissolubility and excellent flowability and

anti-caking properties can be obtained.

(2-2) Fatty Acid

25 The fatty acid includes, for instance, fatty acids having 10 to 22 carbon
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atoms, and the like. The amount of the fatty acid used is preferably from 0.5 to
5 parts by weight, especially preferably from 0.5 to 3 parts by weight, based on
100 parts by weight of the detergent particles. In a case of a fatty acid in a solid
state at ordinary temperature, it is preferable that the fatty acid is heated to a

temperature exhibiting flowability, and then supplied to the detergent particles

by spraying.

12.  Detergent Composition

The detergent composition in the present invention is a composition
comprising the detergent particles described above, and the composition further
comprises separately added detergent components other than the detergent
particles (for instance, builder particles, fluorescent dyes, enzymes, perfumes,
defoaming agents, bleaching agents, bleaching activators, and the like).

The content of the detergent particles in the detergent composition is
preferably 50% by weight or more, more preferably 60% by weight or more, still
more preferably 70% by weight or more, still more preferably 80% by weight or
more, especially preferably 100% by weight.

The content of the detergent components other than the detergent particles
in the detergent composition is preferably 50% by weight or less, more
preferably 40% by weight or less, still more preferably 30% by weight or less,
especially preferably 20% by weight or less.

13.  Method for Measurement of Properties
The values for the properties in the present specification are measured by

the following methods.

Tl &z
Tl &@
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0 (B&lﬁ Densclt)y): measur(eZI by a met 0( according to JIS(I}( 3362.
(Average Particle Size):  measured using standard sieves according to
JIS Z 8801. For example, nine-step sieves each having a sieve-opening of
2000 pm, 1400 pm, 1000 pm, 710 um, 500 pum, 355 pm, 250 um, 180 um, and
5 125 pm, and a receiving tray are used, and the sieves and the receiving tray are
attached to a rotating and tapping shaker machine (manufactured by HEIKO
SEISAKUSHO, tapping: 156 times/min, rolling: 290 times/min). A 100 g
{ sample is vibrated for 10 minutes to be classified. Thereafter, the mass base
frequency is sequentially cumulated for each of sieve-on particles in the order of
10 the receiving tray, and sieves having a sieve-opening of 125 pm, 180 um,
250 pm, 355 um, 500 um, 710 pm, 1000 pm, 1400 um, and 2000 pm. When a
sieve-opéning of a first sieve of which cumulative mass base frequency is 50%
or more is defined as o um, and a sieve-opening of one sieve-opening larger than
o pm is defined as B pm, in the case where the cumulative mass base frequency
15 from the receiving tray to the a um-sieve is defined as Y%, and the mass base
frequency of particles on the o pm-sieve is defined as 6%, the average particle

size can be calculated according to the following equation:

(Average particle size) = 10*:
wherein

50-(y- x log B)

logp-loga
]
logf-logea

A =

20
(Particle Strength): A cylindrical vessel of an inner diameter of 3 cm and a

height of 8 cm is charged with 20 g of a sample, and the sample-containing
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10 mm/min with a pressing machine to take measurements for a
load-displacement curve. The slope of the linear portion at a displacement rate
of 5% or less is multiplied by an initial sample height, and the resulting product
is divided by a pressed area, to give a quotient which is defined as particle
10 strength.
(Supporting Capacity and Supporting Rate of Liquid Surfactant Composition):
A cylindrical mixing vessel of an inner diameter of 5 cm and a height of 15 cm
which is equipped with agitation impellers in the inner portion thereof is charged
with 100 g of the particles. With stirring the contents at 350 rpm, a
15 polyoxyethylene alkyl ether (C,,/Cy4 = 6/4; EO = 7.7; melting point: 25°C) is
added dropwise at 30°C at a rate of 10 mL/min, and the change of agitation
torque with the passage of time is measured. A value obtained by dividing the
amount of the polyoxyethylene alkyl ether supplied at a point where the agitation
torque reaches the highest level by the weight (100 g) of the particles is defined
20 as the supporting capacity (mL/g) of the particles. In addition, the supporting
rate is expressed as a value (mL/g) obtained by dividing the amount of the
polyoxyethylene alkyl ether supplied at a point where the amount of change per
unit time is the largest in the process of increasing the agitation torque until the

agitation torque exhibits the highest level by the weight (100 g) of the particles.

25 The larger this numerical value, the more excellent the supporting rate, 1.e. the
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5 moisture meter method. Specifically, a 3 g sample is weighed and placed on a

weighing dish of a known weight, and the sample is heated and dried for
3 minutes with an infrared moisture meter (manufactured by Kett Kagaku
Kenkyujo K K. (infrared ray lamp: 185 W)). After drying, the dried sample and
the weighing dish are weighed. The water content in the sample is calculated by

10 taking the difference in the weights of the container and the sample before and
after drying obtained by the above operation, dividing the difference with the
weight of the sample weighed, and multiplying the results with 100.
(Microporous Capacity Distribution): ~ The microporous capacity of the
particles for supporting a surfactant is determined as follows by using mercury

15 porosimeter, “manufactured by SHIMADZU CORPORATION, “Poresizer
9320”) in accordance with its instruction manual. Specifically, a cell is charged
with 200 mg of particles for supporting a surfactant and the pressed mercury is
measured separately for a low-pressure portion (0 to 14.2 psia) and a high-
pressure portion (14.2 to 30000 psia). The leveling of the measurement data is

20 carried out by taking an average of two each to obtain a mode diameter of 0.01 to
3 um and a microporous capacity.
(Flowability): The flow time refers to a time period required for flowing
100 mL of detergent powder from a hopper used in a measurement of bulk
density as defined in JIS K 3362,

25 (Anti-Caking Property):  An open-top carton having dimensions of 10 cm in
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paper defined by JIS 380 (for mstance qualitative No. 2 ﬁlte1 paper,

manufactured by Toyo Roshi K.K.). A 100 g sample is placed in this carton, and
an acrylic resin plate and a lead plate (or an iron plate) with a total weight of

5 15 g + 250 g are placed on the sample. The above carton is maintained in a
thermostat kept at a temperature of 30°C and at a humidity of 80%, and the
caking conditions after 7 days are evaluated as explained below. The evaluation
is made by obtaining the permeability as follows. The higher the permeability,
the higher the anti-caking property, which is preferable properties as the

10 detergent particles.

(Permeability): A sample obtained after the above test is gently placed on a
sieve (sieve opening: 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 after the test is calculated.

15 (Bleed-Out Property): An open-top carton having dimensions of 10 cm in length,
6 cm in width, and 4 cm in height is made out of a Model No. 2 filter paper
defined by JIS P 3801 (for instance, qualitative No. 2 filter paper, manufactured
by Toyo Roshi K.K.). A line with a width of 0.5 to 1.0 mm is diagonally drawn
on the bottom surface of the carton, which is the surface of the packed sample,

20 using a Magic Marker (manufactured by K. K. UCHIDA YOKO, “Magic Ink
M700-T1”). A 100 g sample is packed in this carton, 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 carton is placed in a moisture-proof carton, and allowed to
stand in a thermostat kept at a temperature of 30°C. After 7 days, the

25 bleed-out property was evaluated by visually examining the degree of blur of the
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Rank 4: Blurred width of the Magic Marker being 1 cm or more.

Rank 3: Blurred width of the Magic Marker being 0.5 cm or more.
5 Rank 2: Slight blur of the Magic Marker being found.

Rank 1: No blur of the Magic Marker being found.

14.  Process for Preparing Detergent Composition
The process for preparing a detergent composttion is not particularly
10 limited, and an example thereof include a process of mixing the detergent
particles and separately added detergent components. Since the detergent
composition obtained in the manner described above contain a detergent particle
having a large supporting capacity of the surfactant, sufficient detergent effects
can be exhibited even with a small amount. The application of such a detergent
15 composition is not particularly limited, as long as it is applied to powder
detergent, including, for instance, laundry powder detergents, detergents for

dishwasher, and the like.

EXAMPLES

20 In the present examples, the following starting materials were used unless

otherwise specified.

Sodium sulfate: anhydrous neutral sodium sulfate (manufactured by
Shikoku Kasei K.K.)

25 Sodium sulfite: sodium sulfite (manufactured by MITSUI CHEMICALS,
INC.)
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Sodium carbonate: DENSE ASH (average particle size: 290 pum;

manufactured by Central Glass Co., Ltd.)

_(
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40% By weight aqueous solution of sodium polyacrylate: weight-average
molecular weight: 10000 (manufactured by Kao Corporation)

Sodium chloride: roast salt S (manufactured by Nippon Seien K.K.)

Crystalline sodium aluminosilicate (zeolite): TOYOBUILDER (4A type;
average particle size: 3.5 pm) (manufactured by Tosoh Corporation)

Polyoxyethylene alkyl ether: EMULGEN 108 KM (average moles of
ethylene oxides: 8.5; number of carbon atoms in alkyl moiety: 12 to 14;
manufactured by Kao Corporation)

Polyethylene glycol: K-PEG 6000 (weight-average molecular weight: 8500;
manufactured by Kao Corporation)

Amorphous aluminosilicate: a product prepared by pulverizing the
composition of Preparation Example 2 described in Japanese Patent Laid-
Open No. Hei 9-132794 to an average particle size of 8 pm.

Example 1
A mixing vessel was charged with 375 parts by weight of water. After the

water temperature reached 35°C, 127 parts by weight of sodium sulfate, 5 parts
by weight of sodium sulfite, and 1 part by weight of a fluorescent dye were
added thereto, and the resulting mixture was agitated for 10 minutes. One-
hundred and twenty-seven parts by weight of sodium carbonate were added to
the mixture, and 75 parts by weight of a 40% by weight aqueous solution of
sodium polyacrylate were added thereto. The resulting mixture was agitated for
10 minutes, to give a first preparation liquid. Twenty-four parts by weight of
sodium chloride, a microcrystal-precipitating agent, were added thereto, and the
resulting mixture was agitated for 10 minutes. Further, 266 parts by weight of

zeolite were added, and the resulting mixture was agitated for 30 minutes, to give

b K aus il

-_(

() - _(
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1 109%.& () - & homogenous’second preparation liquid (water content of slurry: 42% by
weight). The final temperature of this preparation liquid was 40°C. The amount
of the water-soluble inorganic salt precipitated by the addition of sodium
chloride was 16.3% by weight of that dissolved in the first preparation liquid.
5 After the preparation of the first preparation liquid and 10 minutes after
the addition of sodium chloride, a sample was taken from each of the preparation
liquids, and the number of particles and the particle size distribution were
determined by TSUB-TEC M 100.

The number of particles in the first preparation liquid was 778 counts/s,

10 and the average particle size (on a number basis) was 172 uym. The number of
particles in the second preparation liquid after the addition of sodium chloride
was 2634 counts/s, and the average particle size was 21.2 pym. From these
determination results, the number of water-soluble salt was increased by 1856
counts/s by the addition of sodium chloride, and the average particle size of the

15 increased water-soluble salt was 12.5 pm.

The second preparation liquid was fed to a spray-drying tower
(countercurrent flow type) by a pump, and sprayed from a pressure-spray nozzle
attached near the top of the tower at a spraying-pressure of 2.5 MPa. The high-
temperature gas to be fed to the spray-drying tower was fed at a temperature of

20 200°C from the bottom of the tower, and exhausted at 90°C from the top of the
tower. The water content of the resulting Particles for Supporting Surfactant 1
was 4% by weight. Detergent Particles 1 were prepared using Particles for
Supporting Surfactant 1 by the method shown below.

A surfactant composition (polyoxyethylene alkyl ether/polyethylene

25 glycol/sodium alkylbenzenesulfonate/water = 42/8/42/8 (weight ratio)) was
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articles for Supporting Surfactant 1 were supplied into a Lédige Mixer
(manufactured by Matsuzaka Giken Co., Ltd.; capacity: 130 L; equipped with a
jacket), and the agitation of a main shaft (agitation impellers; rotational speed:
60 rpm; peripheral speed: 1.6 m/s) was started. Incidentally, hot water at 80°C
was allowed to flow through the jacket at 10 L/minute. Fifty parts by weight of
the above surfactant composition were supplied into the above mixer in
2 minutes, and thereafter the resulting mixture was agitated for 5 minutes.
Further, 6 parts by weight, as the minimum amount in which the bleed-out
property of the detergent particles is to be evaluated as 1, of an amorphous
aluminosilicate were supplied thereinto. The agitations of the main shaft
(rotational speed: 120 rpm, peripheral speed: 3.1 m/s) and a chopper (rotational
speed: 3600 rpm; peripheral speed: 28 m/s) were carried out for 1 minute, and

Detergent Particles 1 were discharged.

Example 2

Particles for Supporting Surfactant 2 were obtained in the same manner as
in Example 1. Detergent Particles 2 were prepared in the same manner as in
Example 1 using Particles for Supporting Surfactant 2. The amount of an
amorphous aluminosilicate supplied, as the minimum amount in which the bleed-
out property of the detergent particles is to be evaluated as 1, was 4 parts by

weight.

Comparative Example 1

Particles for Supporting Surfactant 3 were obtained in the same manner as
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used in an amount of 6 parts by weight, the same amount as that of Example 1,

Particles for Supporting Surfactant 3 did not sufficiently support the surfactant
composition and became aggregated during the agitation in a Lodige Mixer, so

that the values of the properties were deteriorated to an extent to be

10 undeterminable.

Example 3

Particles for Supporting Surfactant 4 were obtained in the same manner as
in Example 1 except that sodium bromide (manufactured by OTSUKA
15 CHEMICAL CO., LTD) was used as a microcrystal-precipitating agent. The
amount of the water-soluble inorganic salt precipitated by the addition of sodium
bromide was 2.7% by weight of that dissolved in the first preparation liquid.
Detergent Particles 4 were prepared in the same manner as in Example 1 using
the resulting Particles for Supporting Surfactant 4. The amount of an amorphous
20 aluminosilicate supplied, as the minimum amount in which the bleed-out

property the detergent particles is to be evaluated as 1, was 7 parts by weight.

Comparative Example 2

Particles for Supporting Surfactant 5 were obtained in the same manner as

25 in Comparative Example 1 except that sodium bromide (manufactured by
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Sodium Chloride 4.0 8.0 4.0 0.0 0 O
Sodium Bromide 0.0 0.0 0.0 4.0 4.0
Water 4.0 4.0 4.0 4.0 4.0
TOTAL 100.0 | 100.0 | 100.0 | 100.0 | 100.0
Operation
Post-Addition of Microcrystal- O O O
Precipitating Agent
Concentration Operation
Precipitation by Temperature
Adjustment
Slurry Pulverization
Slurry
Water Content of Slurry [%] 42 42 42 42 42
Temperature of Slurry [°C] 40 40 40 40 40
Increased Amount of 16.3 32.5 - 3.0 -
Undissolved Salt [%]
Particle Properties
Average Particle Size [um] 250 253 245 240 242
Bulk Density [g/L] 601 | 603 | 599 | 607 | 610
Particle Strength [MPa} 29 34 28 32 30
Supporting Capacity [mL/g] 045 | 051 044 | 0.38 0.37
Mode Diameter of Microporous 0.81 | 0.67 1.63 | 0.78 1.58
Capacity Distribution [pum]
0.01 - 3 pm [mL/g] 032 | 034 | 029 | 033 | 0.29
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310%%& () -3 Ex.1 | Ex.2 | Comp. |Ex.3 | Comp.
Ex. 1 Ex. 2
Composition of Detergent
Parts by Weight
Particles for Supporting 100
Surfactant 1
Particles for Supporting 100
Surfactant 2
Particles for Supporting 100
Surfactant 3
: Particles for Supporting 100
Surfactant 4
Particles for Supporting 100
Surfactant 5
""" Surfactants | 50 | 50 | 50 | 50 | 50
(Sodium 21 | 1) 21) ©2)) (21)
Alkylbenzenesulfonate)
(Polyoxyethylene 21 21 21 (21) (21)
Alkyl Ether)
(Polyethylene Glycol) 4) 4) 4 @ 4)
(Water) (4) 4) 4) 4) (4)
'''' Amorphous | 6 | 4 | 6 | 7 | 11
Aluminosilicate
Properties
Average Particle Size [pum] 258 264 | Undeter-{ 262 | Undeter-
minable minable
Bulk Density [g/L] 738 748 | Undeter- ;| 745 | Undeter-
minable minable
Flowability [s] 6.2 6.1 |Undeter-{ 6.2 | Undeter-
minable minable
Bleed-out Property 1 1 5 1 5
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Example 4
A mixing vessel equipped with a jacket comprising a pressure-reducing

device and an agitator, was charged with 515 parts by weight of water and the
temperature was raised to 35°C. One-hundred and eight parts by weight of
5 sodium carbonate, 108 parts by weight of sodium sulfate, 4 parts by weight of

sodium sulfite, 58 parts by weight of a 40% by weight aqueous solution of
sodium polyacrylate, 1 part by weight of a fluorescent dye, and 206 parts by
weight of zeolite were sequentially added thereto, and the resulting mixture was

: agitated for 30 minutes, to give a first preparation liquid in which water-soluble

10 components were completely dissolved. The final temperature of this

preparation liquid was adjusted to 60°C (water content: 55% by weight).

Water was evaporated, with heating the first preparation liquid by
allowing hot water at 65°C to flow through the jacket under a reduced pressure
of 100 Torr, to concentrate the liquid to a water content of 45% by weight. The

15 amount of the water-soluble inorganic salt (average particle size: 18 pum)
precipitated by the concentration operation was 25% by weight of that dissolved
in the first preparation liquid.

The concentrated second preparation liquid was spray-dried in the same
manner as in Example 1. The high-temperature gas to be supplied to the spray-

20 drying tower was fed at a temperature of 220°C from the bottom of the tower,
and exhausted at 110°C from the top of the tower. The water content of the
resulting Particles for Supporting Surfactant 6 was 4% by weight.

Detergent Particles 6 were prepared in the same manner as in Example 1
using the resulting Particles for Supporting Surfactant 6. The amount of an

25 amorphous aluminosilicate supplied, as the minimum amount in which the bleed-
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Comparative Example 3

10 Particles for Supporting Surfactant 8 were obtained in the same manner as
in Example 4 except that a preparation liquid having a water content of 45% by
weight was prepared by adjusting the amount of water to be added, and that the
concentration was not carried out. Detergent Particles 8 were prepared in the
same manner as in Example 1 using the resulting Particles for Supporting

15 Surfactant 8. The amount of an amorphous aluminosilicate supplied, as the
minimum amount in which the bleed-out property of the detergent particles is to
be evaluated as 1, was 8 parts by weight. In the case where the amorphous
aluminosilicate was used in an amount of less than 8 parts by weight, the bleed-
out property evaluated as 1 was not obtained.

20

Comparative Example 4

Particles for Supporting Surfactant 9 were obtained in the same manner as
in Example 4 except that a preparation liquid having a water content of 55% by
weight was prepared by adjusting the amount of water to be added, and that the

25 concentration was not carried out. The water-soluble components in the
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L0%& ()= S S1ONE théreatter Particles for Suppotting Shrfactant 11 weré obfained in the
same manner as in Example 6. Detergent Particles 11 were prepared in the same
manner as in Example 1 using the resulting Particles for Supporting Surfactant

5 11. The amount of an amorphous aluminosilicate supplied, as the minimum
amount in which the bleed-out property of the detergent particles 1s to be

evaluated as 1, was 1 part by weight.

The composition and the properties of each group of the resulting
10 Particles for Supporting Surfactant 6 to 11 are shown in Table 3, and the
properties of each group of Detergent Particles 6 to 11 are shown in Table 4.
From the results shown in Tables 3 and 4, since each group of Particles
for Supporting Surfactant 8 and 9 has a relatively low supporting ability, it was
necessary to add a large amount of an amorphous aluminosilicate when trying to
15 obtain detergent particles having an excellent bleed-out property using the
particles.
On the other hand, since each group of Particles for Supporting Surfactant
6 and 7 obtained by the concentration operation has a mode diameter of
microporous capacity distribution of 1.5 um or less and a high supporting ability,
20 detergent particles having an excellent bleed-out property could be obtained by
using these groups of the particles, even in the case where the amount of the
amorphous aluminosilicate was reduced. In addition, the supporting ability of
the particles for supporting a surfactant could be further improved by carrying
out both a concentration operation of slurry and addition of a microcrystal-

25 precipitating agent.
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Table 3
Ex.4 { Ex.5 { Comp. { Comp. ;| Ex.6 { Ex. 7
Ex. 3 | Ex. 4

Composition

% By Weight
Zeolite 44.0 44.0 44.0 44.0 40.0 40.0
Sodium Carbonate 23.0 23.0 23.0 23.0 23.0 23.0
Sodium Sulfate 23.0 23.0 23.0 23.0 23.0 23.0
Sodium Sulfite 0.8 0.8 0.8 0.8 0.8 0.8
Sodium Polyacrylate 5.0 5.0 5.0 5.0 5.0 5.0
Fluorescent Dye 0.2 0.2 0.2 0.2 0.2 0.2
Sodium Chloride 0.0 0.0 0.0 0.0 4.0 4.0
Sodium Bromide 0.0 0.0 0.0 0.0 0.0 0.0
Water 4.0 4.0 4.0 4.0 4.0 4.0
TOTAL 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

| Operation

Post-Addition of Microcrystal- O @)
Precipitating Agent
Concentration Operation O O O O
Precipitation by Temperature
Adjustment
Slurry Pulverization

Slurry
Water Content of Slurry [%0] 55—45 | 5045 45 55 5545 | 50—45
Temperature of Slurry [°C] 60 60 60 60 60 60
Increased Amount of 25 19 - - 35.7 27
Undissolved Salt [%]

Particle Properties
Average Particle Size [um] 280 265 235 210 264 258
Bulk Density [g/L] 615 600 600 480 601 605
Particle Strength [MPa] 28 28 28 17 30 30
Supporting Capacity [mL/g] 0.68 0.6 0.42 0.53 0.66 0.64
Mode Diameter of Microporous | 0.82 0.96 1.8 22 0.55 0.54
Capacity Distribution {um]
0.01 — 3 pum [mL/g] 0.37 036 0.35 0.47 0.38 0.37
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Composition of Detergent
Parts by Weight
Particles for Supporting
Surfactant 6

Particles for Supporting
Surfactant 7

Particles for Supporting
Surfactant 8

Particles for Supporting
‘ Surfactant 9

Particles for Supporting
Surfactant 10

Particles for Supporting
Surfactant 11

Surfactants
(Sodium
Alkylbenzenesulfonate)
(Polyoxyethylene
Alkyl Ether)
(Polyethylene Glycol)
(Water)

Amorphous
Aluminosilicate

Ex. 4

Ex. 5

Comp.
Ex. 3

Comp.
Ex. 4

Ex. 6

Ex. 7

100

100

............

100

100

100

Properties
Average Particle Size [um]

Bulk Density [g/L]
Flowability [s]
Bleed-out Property
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Example 8

A mixing vessel equipped with a jacket, comprising an agitator, was
charged with 407 parts by weight of water, and hot water at 40°C was allowed to
flow through the jacket. One-hundred and thirty-two parts by weight of sodium
sulfate, 5 parts by weight of sodium sulfite, and 1 part by weight of a fluorescent
dye were added thereto, and the resulting mixture was agitated for 10 minutes.
One-hundred and thirty-two parts by weight of sodium carbonate were added to
the mixture, and 72 parts by weight of a 40% by weight aqueous solution of
sodium polyacrylate and 252 parts by weight of zeolite were sequentially added
thereto. The resulting mixture was agitated for 15 minutes, to give a first
preparation liquid at 40°C.

Next, hot water at 60°C was allowed to flow through the jacket, and the
liquid mixture was agitated for 30 minutes, thereby adjusting the temperature of
the preparation liquid to 60°C, to give a second preparation liquid. The viscosity
of the preparation liquid was increased from 60 mPa*s to 1200 mPa*s by the
heating operation. The amount of the water-soluble inorganic salt precipitated
by the operation was 8.2% by weight of that dissolved in the first preparation
liquid.

The resulting second preparation liquid was spray-dried in the same
manner as in Example 1. The high-temperature gas to be fed to the spray-drying
tower was fed at a temperature of 210°C from the bottom of the tower, and
exhausted at 105°C from the top of the tower. The water content of the resulting
Particles for Supporting Surfactant 12 was 4% by weight.

Detergent Particles 12 were prepared in the same manner as in Example 1

using the resulting Particles for Supporting Surfactant 12. The amount of an

-S
5 AUG 2002
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amorphous aluminosilicate supplied, as the minimum amount in which the bleed-

out property of the detergent particles is to be evaluated as 1, was 6 parts by

weight.

5 Example 9
A first preparation liquid at 40°C was prepared under the same procedures
as in Example 8. The preparation liquid was allowed to flow through a shell and
tube-type heat exchanger, thereby raising the temperature of the preparation
( liquid to 70°C, to give a second preparation liquid. In the preparation liquid,

10 precipitation of microcrystals of the water-soluble inorganic salt was confirmed.
The viscosity of the preparation liquid was increased from 60 mPa¢s to
2500 mPa*s by the heating operation. The amount of the water-soluble
inorganic salt precipitated by the operation was 10.2% by weight of the amount
dissolved in the first preparation liquid.

15 The number of particles and the particle size distribution before and after
the concentration in the preparation liquid were determined by TSUB-TEC
M100. Incidentally, the determination was carried out in the same manner as in
Example 4, using a liquid corresponding to a first preparation liquid (water
content of slurry: 60.1% by weight) prepared in a separate mixing vessel without

20 blending zeolite, and a liquid corresponding to a second preparation liquid
prepared by heating the liquid corresponding to a first preparation liquid to 70°C.
The number of particles in the liquid corresponding to a first preparation liquid
was 769 counts/s, and the average particle size (on a number basis) was 170 um.
The number of particles in the liquid corresponding to a second preparation

25 liquid after raising the temperature was 8255 counts/s, and the average particle



#3[{ 3 109%& ()- 3 10%& ()- 3 10%& ()- v{_?A410x', #3 10%&()
109 & ()- 3 109 & ()- #3[{ 3 10%& ()- 3 10%& ()- _?A410x', 05)([_\/_”502002
109 & ()- 3 109%& ()- 3 109 & ()- 3 109 & ()- #3[{ 3 10%&()
F10%8% &&' () - ' Y10%&% &&' ()-' 10! 10! 10! g%) 10% & ()-3 10% & ()-

i1)s, 394098 &&' ()- /s, 3%A0URU &&' () - /s, 3UA0YRIU && () - /' x3%s, 30/6.00/&0/(&& ()-/
S, 3YA0YRN &8 () -1S, 3%L0YRA &' () - | " #SUBIPPASS, 3ULOVRN &&' () -/ S, 3%LOYRIA &' (
) -1 X3%, 3YA09&A &' () -/ 'S, 3YLOYRK &&' () -/ 5, 39A0%EK & () -] X398

oy ”53?/@ %ﬁ% SR8 o Aol f@i??iz?{‘%m%i‘%%?@i - (V“f‘l/‘ 3%
i i |
?W&Zg/fgcyé ())/ ";j‘&gtﬂ% /gfé‘}ﬁ{mf%% g‘%“: of 3%7%9’/ ‘@%é/%?&g@é‘%sj&@{% ?ﬁ %‘97?3 /«E/)/o( &gfo/((i 2) 3
 X3%. 3(%10%/&% E&g}‘(ﬁ/ 731%%%%&%)’?@?“@‘%%%@9@ %‘“’%‘Q}E\S%(&& ?) /s, 3
0TS haicl G FIARHEN K10 0y AR b BOEAAR die S0, 2
1Y% 3vaovaBg ge s LR ke f?ﬂ/?&%ﬁksﬁ&&?’éi&ﬁ? o8 8 ek as () -/
300904 84 %?‘P@“éé%mﬁ/ﬁé“ﬁﬁeﬁép A Bk, 1 37 Shntety %%%%% ) 561
L e i )
(&& ()-1/s, 39409 35 ﬂ{“%ﬁi%&?&%??@ e s/%ﬁ/e/ W&% (ﬁﬂ#“*‘é /&%0/&0/4 &8

%{ /1?) 3W&q‘%w&w§ QUIMZ‘W%%%% /&%@g ‘?&#asmg%ag%% 1% 6%\/{1 o Os/&g?;f

0%RNA && s, %?ﬁ&ifﬁ% ufnindsit %{é@u@% e mimiAY&Hohst (n h3d Y&ed && () -
/' x3%s, 3()/&0()/&/4&& ()-/hL, s, 394 0Y&% && O Ts 356 0904 && () - / x3°/cs 394 0%8% &
& ()-1s, 3YaRYEY4 of the B804 faddc ity rs/to>b%°/é‘viﬁga$ BYY ORI Eqatts by X398, 3910

YR &&' () -/ 5, 3YA0%RY &&' ()-12. 3 ocy&%{&& ()-/" x3%, 3940Y&RA &&' () 2/ *<=>I M " X
3%, 39A09RIG&Sh{ ) -/ S, 3Y4.09%8%% &&' () - /S, 3YA0YRNK &&' () - /' Xx3%, 3YA0YRIK &&' () -/ S
. 3940989 &8’ (J-//0lel -5, 394098 && () -/ s, 3%L0YRNK &8 () -/ S, 39409 && () -/ " X
3% s, 3%60%&N &' ()- /S, 3YA0%&H & () -1 'S, 3YA0%&N & () -/ 1236789FJ" ?s, 394 0%&%
& $310% & ()-( s' @0% & ()-

10894 810 8% 8% &5e BYAIWRYE &8 () -1's, 3%4.09%8 && ()-/' x3%I-t K| [:  ?s, 39%40%
SY&$- #10%&%7@@:&' ()-( sYF:$10% & ()- s s10% & ()- s10% & ()-
sg 10% & () - K*q|A firstsprépaafios liqhRPar&40C - whs prepared under the same procedures

as in Example 8, and the preparation liquid was spray-dried under the same

conditions as in Example 8 without heating the preparation liquid, to give
Particles for Supporting Surfactant 14. Detergent Particles 14 were prepared in
20 the same manner as in Example 1 using the resulting Particles for Supporting
Surfactant 14. The amount of an amorphous aluminosilicate supplied, as the
minimum amount in which the bleed-out property of the detergent particles is to
be evaluated as 1, was 8 parts by weight. When the amorphous aluminosilicate
was used in an amount of less than 8 parts by weight, the bleed-out property

25 evaluated as 1 was not obtained.
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as in Comparative Example 5 except that a first preparation liquid at 70°C was
5 obtained by changing the temperature of hot water to be allowed to flow into the

jacket to 70°C. Detergent Particles 15 were prepared in the same manner as in
Example 1 using the resulting Particles for Supporting Surfactant 15. The
amount of an amorphous aluminosilicate supplied, as the minimum amount in
which the bleed-out property of the detergent particles is to be evaluated as 1,

10 was 10 parts by weight. When the amorphous aluminosilicate was used in an

amount of less than 10 parts by weight, the bleed-out property evaluated as 1 was

not obtained.

Example 10

15 A first preparation liquid was prepared in the same manner as in Example
9. Next, the slurry was allowed to flow into a shell and tube-type heat exchanger,
thereby raising the temperature of the preparation liquid to 70°C. Thereafter, a
microcrystal-precipitating agent was further added thereto, to give a second
preparation liquid. The amount of the water-soluble inorganic salt precipitated

20 by the heating operation of the preparation liquid was 25.2% by weight of the
amount dissolved in the first preparation liquid.

The resulting second preparation liquid was spray-dried in the same

manner as in Example 1. The high-temperature gas to be fed to the spray-drying
tower was fed at a temperature of 205°C from the bottom of the tower, and

25 exhausted at 95°C from the top of the tower. The water content of the resulting



10% A" & ()-S 10% " & ()-S 10% " & ()-SH3  10% " & ()-S 10% A"

& ()-S 2vUss, # 10%~" & ()-S 10%~" & ()-S 10% ~" & ()-S 10% ~" &) §IUGHD]
'10% A" & ()-S _?vWds, # 10% 7" & ()-S 10% /" '& ()-S 10% A" & ()-S 10% A"
& ()-S#3 10% A" & ()-S -. <vWis, #3 .. .10%A"" & ()-S 10%~" & ()-S 10% A"
& ()-S 10%~" & ()-S#3 ./13; swaAvWds, 1¥39x 104 & ()-z 7 JL$ 10% & ()-"
110% & ()- 9'YI0% & ()- 10% & ()- 10%~" & ()-Sw{_2?vl4s, #39*

109 & ()-2z39* 109 & ()-z#3k 39* 109 & ()-2z39* 10% & ()-z39*

10% & () - 2 PatkidRs fof §8f;porting Surfactant 16 was 4% by weight.
Detergent Particles 16 were prepared in the same manner as in Example 1
using the resulting Particles for Supporting Surfactant 16. The amount of an
amorphous aluminosilicate supplied, as the minimum amount in which the bleed-

5 out property of the detergent particles is evaluated as 1, was 3 parts by weight.

The composition, the properties and the like of each group of the resulting
Particles for Supporting Surfactant 12 to 16 are shown in Table 5, and the
*' properties of each group of Detergent Particles 12 to 16 are shown in Table 6.

10 From the results shown in Tables 5 and 6, since each group of Particles
for Supporting Surfactant 14 and 15 has a relatively low supporting ability, it
was necessary to add a large amount of an amorphous aluminosilicate when
trying to obtain detergent particles having an excellent bleed-out property using
the particles.

15 On the other hand, since each group of Particles for Supporting Surfactant
12 and 13 has a mode diameter of microporous capacity distribution of 1.5 pm or
less and a high supporting ability, detergent particles having an excellent bleed-
out property could be obtained by using these groups of the particles for
supporting a surfactant, even when the amount of the amorphous aluminosilicate

20 was reduced.

In addition, the supporting ability of the particles for supporting a
surfactant could be further improved by carrying out both a concentration

operation of slurry and addition of a microcrystal-precipitating agent.

25
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TMLOY&RS&' () -s=Frmguy}| [ : | [Table 59$nL0%&R& ()- VY10%& () -
| 109R&" () - —Y100&8 ()= [ KI 100 Ly
Ex.8 | Ex.9 | Comp. | Comp. | Ex. 10
Ex.5 | Ex. 6
Composition
% By Weight
Zeolite 44.0 44.0 440 | 44.0 40.0
Sodium Carbonate 23.0 23.0 23.0 23.0 23.0
Sodium Sulfate 23.0 23.0 23.0 23.0 23.0
Sodium Sulfite 0.8 0.8 0.8 0.8 0.8
Sodium Polyacrylate 5.0 5.0 5.0 5.0 5.0
Fluorescent Dye 0.2 0.2 0.2 0.2 0.2
Sodium Chloride 0.0 0.0 0.0 0.0 4.0
Sodium Bromide 0.0 0.0 0.0 0.0 0.0
Water 4.0 4.0 4.0 4.0 4.0
TOTAL 100.0 | 100.0 | 100.0 { 100.0 { 100.0
Operation
Post-Addition of Microcrystal- @)
Precipitating Agent
Concentration Operation
Precipitation by Temperature @) @) O
Adjustment
Slurry Pulverization
Slurty
Water Content of Slurry [%] 45 45 45 45 45
Temperature of Slurry [°C] 40—60 | 40—-70 | 40 70 40-70
Increased Amount of 8.2 10.2 - - 25.2
Undissolved Salt [%]
Particle Properties
Average Particle Size [pum] 248 245 260 244 238
Bulk Density [g/L] 608 615 598 620 614
Particle Strength [MPa] 30 30 28 30 32
Supporting Capacity [mL/g] 0.47 0.49 0.42 0.38 0.55
Mode Diameter of Microporous | 1.2 1.1 1.9 1.6 0.95
Capacity Distribution [pum]
0.01 — 3 um [mL/g] 033 | 032 | 037 | 032 | 031
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Surfactant 13
Particles for Supporting 100
Surfactant 14
Particles for Supporting 100
| Surfactant 15
Particles for Supporting 100
Surfactant 16
'''' Surfactants | 50 | 50 | 50 | 50 | 50
(Sodium Q1 | 2D 21 (21 21
Alkylbenzenesulfonate)
(Polyoxyethylene @ | 2y (21) 21 21)
Alkyl Ether)
(Polyethylene Glycol) )] 4) €)) 4) )]
(Water) 4 | @ (4) (4) (4)
""" Amorphous | 6 | 5 | 8 | 10 | 3
Aluminosilicate
Properties
Average Particle Size [um] 265 267 278 266 250
Bulk Density [g/L] 740 | 752 732 745 748
Flowability [s] 6.1 6.2 6.3 6.2 6.1

Bleed-out Property 1 1 1 1 1
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the pulverization in the preparation liquid were determined by TSUB-TEC M100.

Incidentally, during the determination, in the same manner as in Example 4,
there were provided a liquid corresponding to a first preparation liquid prepared
in a separate mixing vessel without blending zeolite, and a liquid corresponding

10 to a second preparation liquid prepared by pulverizing the liquid corresponding
to a first preparation liquid at a flow rate of 800 kg/h. The number of particles in
the liquid corresponding to a first preparation liquid was 778 counts/s, and the
average particle size (on a number basis) was 172 um. The number of particles
in the liquid corresponding to a second preparation liquid after the pulverization

15 was 2648 counts/s, and the average particle size was 24.5 um. From these
determination results, the number of particles of the water-soluble salt was
increased by 2476 counts/s by the pulverization. The pulverized second
preparation liquid was spray-dried in the same manner as in Example 1. The
high-temperature gas to be fed to the spray-drying tower was fed at a

20 temperature of 200°C from the bottom of the tower, and exhausted at 90°C from
the top of the tower. The water content of the resulting Particles for Supporting
Surfactant 17 was 4%.

Detergent Particles 17 were prepared in the same manner as in Example 1

using the resulting Particles for Supporting Surfactant 17. The amount of an

25 amorphous aluminosilicate supplied, as the minimum amount in which the bleed-
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under the conditions of a rotational speed of 11200 rpm at a flow rate of 800 kg/h.
( The number of particles and the particle size distribution before and after

10 the pulverization in the preparation liquid were determined by TSUB-TEC M100.
Incidentally, the determination was carried out in the same manner as in
Example 11. The number of particles in the liquid corresponding to a first
preparation liquid was 778 counts/s, and the average particle size was 172 pm.
The number of particles in the preparation liquid before the pulverization was

15 2634 counts/s, and the average particle size (on a number basis) was 21.2 um.
The number of particles in the liquid corresponding to a second preparation
liquid after the pulverization was 4675 counts/s, and the average particle size
was 18.4 pm. From these determination results, the number of particles of the
water-soluble salt was increased by 2041 counts/s by the pulverization.

20 The pulverized second preparation liquid was spray-dried in the same
manner as in Example 1. In addition, the particle constituting the resulting
supporting particles was analyzed for a cave-in hole. As a result, the particles
were composed of 85% of cave-in particles, in which a hole having a projected
area diameter of 2 to 70% of a projected area diameter of a particle and a depth

25 of 10% or more of the projected area diameter of the particle was present at one
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projected area diameter
of hole

projected area diameter
of particle

x 100

of a cave-in hole for the above 90% of cave-in particles was 15%.

5 Detergent Particles 18 were prepared in the same manner as in Example 1
using the resulting Particles for Supporting Surfactant 18. The amount of an
amorphous aluminosilicate supplied, as the minimum amount in which the bleed-
out property of the detergent particles is to be evaluated as 1, was 5 parts by
weight.

10
Example 13

A second preparation liquid having a water content of 45% by weight
prepared in the same manner as in Example 5 was subjected to wet pulverization
by COLLOID MILL, Model: MZ-80 at a flow rate of 800 kg/h.

15 The number of particles and the particle size distribution before and after
the pulverization in the preparation liquid were determined by TUB-TEC M100.
Incidentally, the determination was carried out before and after pulverizing a
liquid corresponding to a second preparation liquid, which was prepared without
blending zeolite in Example 5. The number of particles in the preparation liquid

20 before the pulverization was 6351 counts/s, and the average particle size (on a

number basis) was 20.0 um. The number of particles in the liquid corresponding

to a second preparation liquid after the pulverization was 8916 counts/s, and the

average particle size was 17.0 um. From these determination results, the number
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of particles of the water-soluble salt was increased by 2565 counts/s by the
pulverization.

The pulverized second preparation liquid was spray-dried in the same
manner as in Example 1. The high-temperature gas to be fed to the spray-drying
tower was fed at a temperature of 220°C from the bottom of the tower, and
exhausted at 110°C from the top of the tower. The water content of the resulting
Particles for Supporting Surfactant 19 was 4%.

Detergent Particles 19 were prepared in the same manner as in Example 1
using the resulting Particles for Supporting Surfactant 19. The amount of an
amorphous aluminosilicate supplied, as the minimum amount in which the bleed-

out property of the detergent particles is to be evaluated as 1, was 0.5 parts by

weight.

Example 14

A second preparation liquid at 70°C prepared in the same manner as in
Example 9 was subjected to wet pulverization by CAVITRON Model: CD1010
under the conditions of a rotational speed of 11200 rpm at a flow rate of 800 kg/h.

The number of particles and the particle size distribution before and after
the pulverization in the preparation liquid were determined by TUB-TEC M100.
Incidentally, the determination was carried out before and after pulverizing a
liquid corresponding to a second preparation liquid, which was prepared without
formulating zeolite in Example 9. The number of particles in the preparation
liquid before the pulverization was 8255 counts/s, and the average particle size
(on a number basis) was 28.0 um. The number of particles in the liquid

corresponding to a second preparation liquid after the pulverization was
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11831 counts/s, and the average particle size was 20.3 pym. From these
determination results, the number of particles of the water-soluble salt was
increased by 3576 counts/s by the pulverization. The pulverized second
preparation liquid was spray-dried in the same manner as in Example 1. The
5 high-temperature gas to be fed to the spray-drying tower was fed at a
temperature of 220°C from the bottom of the tower, and exhausted at 110°C
from the top of the tower. The water content of the resulting Particles for
Supporting Surfactant 20 was 4%.
Detergent Particles 20 were prepared in the same manner as in Example 1
10 using the resulting Particles for Supporting Surfactant 20. The amount of an
amorphous aluminosilicate supplied, as the minimum amount in which the bleed-
out property of the detergent particles is to be evaluated as 1, was 3.5 parts by
weight.
The composition, the properties and the like of each group of the resulting
15 Particles for Supporting Surfactant 17 to 20 are shown in Table 7, and the
properties of each group of Detergent Particles 17 to 20 are shown in Table 8.
As shown in the results of Tables 7 and 8, by subjecting the particles of
the water-soluble salt in a slurry to wet pulverization to increase the number of
the particles, the supporting ability of the particles for supporting a surfactant
20 could be improved, and the amount of the amorphous aluminosilicate could be
reduced. In addition, the more the amount of undissolved substance in a slurry,
the greater the effect of the improvement in the supporting ability of the particles

for supporting a surfactant by wet pulverization.

25
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Table 7
Ex. 11 | Ex. 12 | Ex. 13 | Ex. 14

Composition

% By Weight
Zeolite 44.0 44.0 44.0 44.0
Sodium Carbonate 21.0 21.0 23.0 23.0
Sodium Sulfate 21.0 21.0 23.0 23.0
Sodium Sulfite 0.8 0.8 0.8 0.8
Sodium Polyacrylate 5.0 5.0 5.0 5.0
Fluorescent Dye 0.2 0.2 0.2 0.2
Sodium Chloride 4.0 4.0 0.0 0.0
Sodium Bromide 0.0 0.0 0.0 0.0
Water 4.0 4.0 4.0 4.0

' TOTAL 100.0 | 100.0 | 100.0 100.0

Operation
Post-Addition of Microcrystal- @)
Precipitating Agent
Concentration Operation @)
Precipitation by Temperature
Adjustment
Slurry Pulverization O O O

Slurry
Water Content of Slurry [%] 42 42 5045 45
Temperature of Slurry [°C] 40 40 60 40-70
Increased Amount of - 16.3 19 10.2
Undissolved Salt [%]

Particle Properties
Average Particle Size [pum] 240 252 258 244
Bulk Density [g/L] 604 605 602 610
Particle Strength [MPa] 31 31 30 30
Supporting Capacity [mL/g] 0.42 0.51 0.65 0.54
Mode Diameter of Microporous | 1.05 0.76 0.56 0.92
Capacity Distribution [um]
0.01 — 3 um [mL/g] 03 | 032 | 036 | 032
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Parts by Weight

Particles for Supporting 100
Surfactant 17

Particles for Supporting 100
Surfactant 18

Particles for Supporting 100
Surfactant 19

Particles for Supporting 100
Surfactant 20

Surfactants 50 50 50 50
(Sodium (21) (21) (21) (21)
Alkylbenzenesulfonate)
(Polyoxyethylene (21) 2n (21) 21)
Alkyl Ether)
(Polyethylene Glycol) 4 (4) 4) )]
(Water) 4) ©) 4) “4)

Amorphous 8 5 0.5 3.5
Aluminosilicate

Properties
Average Particle Size [um] 251 267 273 256

Bulk Density [g/L] 743 741 750 755
Flowability [s] 6.2 6.2 6.1 6.3
Bleed-out Property 1 1 1 1
Example 15
5 A first preparation liquid having a water content of 51% by weight was

prepared in the same manner as in Example 4, and subjected to wet pulverization
by COLLOID MILL, Model: MZ-80 at a flow rate of 800 kg/h. Thereafter, the

ground first preparation liquid was subjected up to a concentration operation to a
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Surfactant 21. Detergent Particles 21 were prepared in the same manner as in
Example 1 using Particles for Supporting Surfactant 21. The amount of an
amorphous aluminosilicate fed, as the minimum amount in which the bleed-out

property of the detergent particles is to be evaluated as 1, was 7 parts by weight.

Comparative Example 7

A first preparation liquid having a water content of 48% by weight was
prepared in the same manner as in Example 15, and spray-dried without carrying
out wet pulverization and concentration, to give Particles for Supporting
Surfactant 22. Detergent Particles 22 were prepared in the same manner as in
Example 15 using Particles for Supporting Surfactant 22. However, in the case
where the amorphous aluminosilicate was used in an amount of 7 parts by weight,
the same amount as that of Example 15, Particles for Supporting Surfactant 22
did not sufficiently support the surfactant composition during the agitation in a
Lodige Mixer, and became aggregated, so that the values of the properties were

deteriorated to an extent to be undeterminable.

Example 16

A first preparation liquid having a water content of 48% by weight was
prepared in the same manner as in Example 8, and subjected to wet pulverization
by COLLOID MILL, Model: MZ-80 at a flow rate of 800 kg/h. Thereafter, the
preparation liquid was heated to 70°C, to give a second preparation liquid. This

second preparation liquid was spray-dried, to give Particles for Supporting
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Surfactant 23. Detergent Particles 23 were prepared in the same manner as in
Example 1 using Particles for Supporting Surfactant 23. The amount of an
amorphous aluminosilicate supplied, as the minimum amount in which the bleed-
out property of the detergent particles is to be evaluated as 1, was 7 parts by

5 weight.

Comparative Example 8

A first preparation liquid having a water content of 48% by weight was

prepared in the same manner as in Example 16, and spray-dried without carrying

10 out wet pulverization and concentration, to give Particles for Supporting
Surfactant 24. Detergent Particles 24 were prepared in the same manner as in
Example 16 using Particles for Supporting Surfactant 24. However, in the case
where the amorphous aluminosilicate was formulated in an amount of 7 parts by
weight, the same amount as that of Example 16, Particles for Supporting

15 Surfactant 24 did not sufficiently support the surfactant composition, so that the
values of the properties of the detergent particles discharged from a Lodige

Mixer were considerably deteriorated.

The composition, the properties and the like of each group of the resulting
20 Particles for Supporting Surfactant 21 to 24 are shown in Table 9, and the
properties of each group of Detergent Particles 21 to 24 are shown in Table 10.
From the results shown in Tables 9 and 10, the supporting ability of the
particles for supporting a surfactant was improved, even when the concentration
and the heating operation were carried out after subjecting the first preparation

25 liquid to wet pulverization.
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Table 9
Ex. 15 | Comp. | Ex. 16 | Comp.
Ex. 7 Ex. 8
Composition
% By Weight
Zeolite 40.0 40.0 40.0 40.0
Sodium Carbonate 13.0 13.0 36.0 36.0
Sodium Sulfate 36.0 36.0 13.0 13.0
Sodium Sulfite 0.8 0.8 0.8 0.8
Sodium Polyacrylate 6.0 6.0 6.0 6.0
Fluorescent Dye 0.2 0.2 0.2 0.2
Sodium Chloride 0.0 0.0 0.0 0.0
Sodium Bromide 0.0 0.0 0.0 0.0
‘ Water 4.0 4.0 4.0 4.0
TOTAL 100.0 { 100.0 | 100.0 { 100.0
Operation
Post-Addition of Microcrystal-
Precipitating Agent
Concentration Operation O
Precipitation by Temperature @)
Adjustment
Slurry Pulverization O @)
Slurry
Water Content of Slurry [%] 5148 48 48 48
Temperature of Slurry [°C] 50 50 40-70 40
Increased Amount of 11.6 - 9 -
Undissolved Salt [%]
Particle Properties
Average Particle Size [um] 225 205 210 198
Bulk Density [g/L] 545 | 551 | 505 | 460
Particle Strength [MPa] 22 16 17 12
Supporting Capacity [mL/g] 0.45 0.38 0.46 0.4
Mode Diameter of Microporous | 1.12 1.89 1.2 1.5
Capacity Distribution [pm]
0.01 — 3 um [mL/g] 0.33 0.28 0.36 0.38
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Table 10
Ex. 15 | Comp. |Ex. 16 | Comp.
Ex. 7 Ex. 8
Composition of Detergent
Parts by Weight
Particles for Supporting 100
Surfactant 21
Particles for Supporting 100
Surfactant 22
Particles for Supporting 100
Surfactant 23
Particles for Supporting 100
Surfactant 24
" Surfactants 50 | 50 | 50 | s0
(Sodium (21) (21) 21) (21)
Alkylbenzenesulfonate)
(Polyoxyethylene (21) (21) (21) (21)
Alkyl Ether)
(Polyethylene Glycol) G () 4 )]
(Water) 4) “4) 4) )
" Amorphous | 7 | 7 17T T
Aluminosilicate
Properties
Average Particle Size [um] 243 Undeter- | 231 240
minable
Bulk Density [g/L] 721 Undeter- | 702 623
minable
Flowability [s] 6.2 Undeter- | 6.2 8.6
minable
Bleed-out Property 1 5 1 4

Example 17
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Particles for Supporting Surfactant 25 were obtained in the same manner

as in Example 12. Incidentally, as a 40% by weight aqueous solution of sodium
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polyacrylate, there was used one prepared according to the following method.
An amount 80.3 kg of water was supplied, and heated to 100°C. While
keeping the temperature at 100°C, 190 kg (2.1 kmol) of 80% by weight acrylic
acid and 3.9 kg (48.6 mol) of a 98% aqueous solution of 2-mercaptoethanol are
5 added dropwise at a constant rate over 4 hours, and 5.0 kg (6.3 mol) of a 30% by
weight aqueous sodium persulfate is added dropwise at a constant rate over 6
hours, to carry out polymerization. After the termination of the dropping
polymerization, 21.1 kg (217.6 mol) of a 35% by weight aqueous solution of
hydrogen peroxide is added dropwise over 1 hour for deodorization. Further, the
10 resulting mixture is matured for 4 hours, and cooled. When the internal
temperature is 60°C, 3.3 kg (11.5 mol) of a 35% by weight aqueous sodium
hydrogensulfite is added as a reducing agent, and the resulting mixture is reacted
for 1 hour. Thereafter, the mixture was cooled, and 167 kg (2 kmol) of a 48% by
weight aqueous sodium hydroxide was added thereto, while keeping the
15 temperature 40°C or lower. Water was added to the resulting mixture, to give
485 kg of a desired 40% by weight aqueous solution of a polymer. The weight-

average molecular weight of the resulting polymer was 10000,

Method for Molecular Weight Determination
20 1. Standard substance for calculation: polyacrylic acid
(AMERICAN STANDARDS CORP)
2. Eluent: 0.2 mol/L phosphate buffer/CH3;CN : 9/1 (volume ratio)
3. Column;: PWXL + G4000PWXL + G2500PWXL (manufactured
by Tosoh Corporation)
25 4, Detector: RI
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5. Sample concentration: 5 mg/mL
6. Injected amount: 0.1 mL
7. Temperature for determination: 40°C
8. Flow rate: 1.0 mL/min

In addition, the particle constituting the resulting supporting particles was
analyzed for a cave-in hole. As a result, the particles were composed of 90% of
cave-in particles, in which a hole having a projected area diameter of 2 to 70% of
a projected area diameter of a particle and a depth of 10% or more of the
projected area diameter of the particle was present at one or more points. In

addition, the average value of

projected area diameter
of hole

projected area diameter
of particle

x 100

of a cave-in hole for the above 90% of cave-in particles was 19%.

Detergent Particles 21 were prepared in the same manner as in Example 1
using the resulting Particles for Supporting Surfactant 25. Detergent Particles 25
had a sufficiently excellent flowability, and the level of the bleed-out property

was evaluated as 1 without addition of an amorphous aluminosilicate.

Example 18

A first preparation liquid having a water content of 55% by weight was
prepared in the same manner as in Example 6, and thereafter the first preparation

liquid was subjected to a concentration operation up to a water content of 51%

'3
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by weight. Further, a microcrystal-precipitating agent was added to adjust the
preparation liquid to a water content of 50% by weight, and thereafter the
resulting preparation liquid was spray-dried, to give Particles for Supporting
Surfactant 26. Detergent Particles 26 were prepared in the same manner as in

5 Example 1 using Particles for Supporting Surfactant 26. At this time, 55 parts by
weight of a surfactant composition were supplied.

Detergent Particles 26 had a sufficiently excellent flowability, and the
level of the bleed-out property was evaluated as 1 without addition of an
amorphous aluminosilicate.

10

Comparative Example 9

Particles for Supporting Surfactant 27 were obtained in the same manner
as in Comparative Example 1. Detergent Particles 27 were prepared in the same
manner as in Example 17 using the resulting Particles for Supporting Surfactant

15 27. An amorphous aluminosilicate was not added in the same manner as in
Example 17. However, since the supporting ability of Particles for Supporting
Surfactant 27 is lower than that of Particles for Supporting Surfactant 25,
Particles for Supporting Surfactant 27 did not sufficiently support the surfactant
composition and became aggregated in a Lodige Mixer, so that the values of the

20 properties were deteriorated to an extent to be undeterminable.

The composition and the properties of each group of the resulting
Particles for Supporting Surfactant 25 to 27 are shown in Table 11, and the
properties of each group of Detergent Particles 25 to 27 are shown in Table 12.

25 From the results shown in Tables 11 and 12, the supporting ability of the
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particles for supporting a surfactant can be further improved depending on the
composition of particles for supporting a surfactant or the water content of the
preparation liquid. Since each group of Particles for Supporting Surfactant 25
and 26 obtained according to the method of the present invention has a mode
5 diameter of microporous capacity distribution of 1.5 pum or less and a high

supporting ability, detergent particles having an excellent bleed-out property can
be obtained by using these groups of particles without addition of an amorphous
aluminosilicate, and a higher amount of the surfactant composition could be

f further formulated.

10
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Table 11
Ex. 17 | Ex. 18 | Comp.
Ex. 9
Composition
% By Weight
Zeolite 36.0 36.0 36.0
Sodium Carbonate 25.0 25.0 25.0
Sodium Sulfate 23.8 23.8 23.8
Sodium Sulfite 1.0 1.0 1.0
Sodium Polyacrylate 6.0 6.0 6.0
Fluorescent Dye 0.2 0.2 0.2
Sodium Chloride 4.0 4.0 4.0
Sodium Bromide 0.0 0.0 0.0
Water 4.0 4.0 4.0
TOTAL 100.0 | 100.0 | 100.0
Operation
Post-Addition of Microcrystal- @) O
Precipitating Agent
Concentration Operation @)
Precipitation by Temperature
Adjustment
Slurry Pulverization @)
Slurry
Water Content of Slurry [%] 50 55550 50
Temperature of Slurry [°C] 50 60 50
Increased Amount of 11.7 24.1 -
Undissolved Salt [%]
Particle Properties
Average Particle Size [um] 259 263 250
Bulk Density [g/L] 542 548 579
Particle Strength [MPa] 30 36 15
Supporting Capacity [mL/g] 0.68 0.72 0.52
Mode Diameter of Microporous | 0.81 0.48 1.63
Capacity Distribution [pm]
0.01 — 3 pm [mL/g] 043 | 045 | 05
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Table 12
Ex. 17 | Ex. 18 | Comp.
Ex. 9
Composition of Detergent
Parts by Weight
Particles for Supporting 100
Surfactant 25
Particles for Supporting 100
Surfactant 26
Particles for Supporting 100
Surfactant 27
Surfactants | 50 | 55 | 50
(Sodium 21) (23) (21)
Alkylbenzenesulfonate)
(Polyoxyethylene 21 (23) 2D
Alkyl Ether)
(Polyethylene Glycol) 4 4.5) 4
(Water) 4) 4.5) 4)
" Amorphous | o | o | 5
Aluminosilicate
Properties
Average Particle Size [um] | 272 274 | Undeter-
minable
Bulk Density [g/L] 738 743 | Undeter-
minable
Flowability [s] 6.2 6.1 Undeter-
minable
Bleed-out Property 1 1 5
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Example 19

A mixing vessel equipped with a jacket, comprising an agitator, was
charged with 650 parts by weight of water. After the water temperature reached
35°C, 72 parts by weight of sodium carbonate, 194 parts by weight of sodium
sulfate, and 83 parts by weight of a 40% by weight aqueous solution of sodium
polyacrylate were sequentially added thereto. The resulting mixture was agitated
for 30 minutes, to give a homogenous aqueous solution in which water-soluble
components were completely dissolved (water content: 70% by weight).

The aqueous solution was spray-dried in the same manner as in Example
1. The high-temperature gas to be fed to the spray-drying tower was fed at a
temperature of 230°C from the bottom of the tower, and exhausted at 95°C from
the top of the tower. The water content of the resulting particle was 5% by
weight.

The particle was subjected to dry pulverization using ATOMIZER,
Model: EITW-7.5 (manufactured by Fuji Paudal Co., Ltd.) under the conditions
of the diameter of a screen mesh of 0.5 mm,; a feed amount for pulverization of
60 kg/h; and a rotational speed of 5000 rpm, to give a fine powder having an
average particle size of 5 um (hereinafter referred to as a fine powder).

In addition, another mixing vessel equipped with a jacket, comprising an
agitator, was charged with 462 parts by weight of water. After the water
temperature reached 35°C, 95 parts by weight of sodium sulfate, 5 parts by
weight of sodium sulfite, and 1 part by weight of a fluorescent dye were added
thereto, and the resulting mixture was agitated for 10 minutes. One-hundred and
twenty-three parts by weight of sodium carbonate were added to the mixture, and

64 parts by weight of a 40% by weight aqueous solution of sodium polyacrylate
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the addition of the fine powder, a sample was taken from each of the preparation
liquids, and the number of particles and the particle size distribution were
10 determined by TSUB-TEC M100. In the first preparation liquid, an inorganic
salt was entirely dissolved, so that the number of particles was hardly detected.
The number of particles in the second preparation liquid after the addition of the
fine powder was 4009 counts/s, and the average particle size was 10.5 pm.
The second preparation liquid was spray-dried in the same manner as in
15 Example 1. The high-temperature gas to be fed to the spray-drying tower was
fed at a temperature of 220°C from the bottom of the tower, and exhausted at
110°C from the top of the tower. The water content of the resulting Particles for
Supporting Surfactant 28 was 4% by weight.
Detergent Particles 28 were prepared in the same manner as in Example 1
20 using the resulting Particles for Supporting Surfactant 28. The amount of an
amorphous aluminosilicate supplied, as the minimum amount in which the bleed-

out property of the detergent particles is to be evaluated as 1, was 3 parts by

weight.

25 Comparative Example 10
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Particles for Supporting Surfactant 29 were obtained in the same manner

S
S
SH
S

as in Example 19 except that a fine particle was not added. Detergent Particles
29 were prepared in the same manner as in Example 19 using the resulting
Particles for Supporting Surfactant 29. However, when the amorphous
5 aluminosilicate was added in an amount of 3 parts by weight, the same amount

as that of Example 19, the particles for supporting a surfactant did not
sufficiently support the surfactant composition and became aggregated in a
Lédige Mixer, so that the values of the properties were deteriorated to an extent
to be undeterminable.

10

The composition and the properties of each group of the resulting
Particles for Supporting Surfactant 28 and 29 are shown in Table 13, and the
properties of each group of Detergent Particles 28 and 29 are shown in Table 14.
Particles for Supporting Surfactant 29 of Comparative Example 10, in

15 which a fine particle of a water-soluble salt is not added, have a poor particle
strength and a large mode diameter of microporous capacity distribution.
Therefore, bleeding-out of a surfactant composition, which was once absorbed in
the particles for supporting a surfactant, due to disintegration of the particle, and
the like, was found in the step of supporting the surfactant composition, so that

20 the properties of the detergent particles were drastically deteriorated. On the
other hand, since Particles for Supporting Surfactant 28 have a relatively high
particle strength while having the same composition, and has a mode diameter of
microporous capacity distribution of 1.5 um or less and a high supporting ability,
the amorphous aluminosilicate used was considerably reduced when using

25 Particles for Supporting Surfactant 28.
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Ex. 19 | Comp.
Ex. 10
Composition
% By Weight
Zeolite 38.0 38.0
Sodium Carbonate 26.0 26.0
Sodium Sulfate 24.8 24.8
Sodium Sulfite 1.0 1.0
Sodium Polyacrylate 6.0 6.0
Fluorescent Dye 0.2 0.2
Sodium Chloride 0.0 0.0
Sodium Bromide 0.0 0.0
( Water 4.0 4.0
TOTAL 100.0 | 100.0
Operation
Post-Addition of Microcrystal-
Precipitating Agent
Concentration Operation
Increased Amount of
Undissolved Salt [%]
Slurry Pulverization
Addition of Fine Particle @)
Slurry
Water Content of Slurry [%] 50 50
Temperature of Slurry [°C] 50 50
Increased Amount of 23.3 -
Undissolved Salt [%]
Particle Properties
Average Particle Size [pum] 255 269
Bulk Density [g/L] 510 461
Particle Strength [MPa] 25 12
Supporting Capacity [mL/g] 0.57 0.44
Mode Diameter of Microporous | 0.88 1.85
Capacity Distribution [pm]
0.01 — 3 um [mL/g] 0.48 0.4
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Ex. 10
Composition of Detergent
Parts by Weight
Particles for Supporting 100
Surfactant 28
Particles for Supporting 100
Surfactant 29
'''' Surfactants | 50 | 50
(Sodium 21 (21)
Alkylbenzenesulfonate)
(Polyoxyethylene 2n (21)
Alkyl Ether)
(Polyethylene Glycol) 4 4
(Water) )] 4)
~ Amorphous | 3 8 T
Aluminosilicate
Properties
Average Particle Size [um] 270 Undeter-
minable
Bulk Density [g/L] 723 Undeter-
minable
Flowability [s] 6.3 Undeter-
minable
Bleed-out Property 1 5

Example 20

A mixing vessel was charged with 430 parts by weight of water. After the

water temperature reached 35°C, 108 parts by weight of sodium sulfate, 5 parts

by weight of sodium sulfite, and 2 parts by weight of a fluorescent dye were

added thereto, and the resulting mixture was agitated for 10 minutes. One-
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hundred an ﬁfteen parts by weight of sodium carbonate were added to the

mixture, and 150 parts by weight of a 40% by weight aqueous solution of sodium
polyacrylate were added thereto. The resulting mixture was agitated for

10 minutes, to give a first preparation liquid. Forty parts by weight of sodium
chloride, which was a microcrystal-precipitating agent, were added thereto, and
the resulting mixture was agitated for 10 minutes. Subsequently, the mixture

was subjected to wet pulverization by COLLOID MILL, Model: MZ-80 at a

flow rate of 800 kg/h. Thereafter, 150 parts by weight of zeolite were added, and
the resulting mixture was agitated for 30 minutes, to give a homogenous second
preparation liquid (water content of slurry: 52% by weight). The final
temperature of this preparation liquid was 50°C. The amount of the water-
soluble inorganic salt precipitated by the addition of sodium chloride was 17.8%
by weight of that dissolved in the first preparation liquid.

After the preparation of the first preparation liquid, 10 minutes after the
addition of sodium chloride, and after the pulverization of the preparation liquid,
a sample was taken from each of the preparation liquids, and the number of
particles and the particle size distribution were determined by TSUB-TEC M100.
The number of particles in the first preparation liquid was 557 counts/s, and the
average particle size (on a number basis) was 125 pm. The number of particles
in the preparation liquid after the addition of sodium chloride was 3798 counts/s,
and the average particle size was 20.5 um. From these determination results, the
number of microcrystals was increased by 3241 counts/s by the addition of
sodium chloride, and the average particle size of the increased microcrystals was
17.0 um. In addition, the number of particles in the second preparation liquid

after the pulverization was 5438 counts/s, and the average particle size was 18.2
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5 prepared using Particles for Supporting Surfactant 30 by the method shown
below,
A surfactant composition (polyoxyethylene alkyl ether/polyethylene
glycol/sodium alkylbenzenesulfonate/water = 25/5/25/5 (weight ratio)) was
adjusted to 80°C. Next, 100 parts by weight of the resulting particles for
10 supporting a surfactant were supplied into a Lodige Mixer (manufactured by
Matsuzaka Giken Co., Ltd.; capacity: 130 L; equipped with a jacket), and the
agitation of a main shaft (agitation impellers; rotational speed: 60 rpm;
peripheral speed: 1.6 m/s) was started. Incidentally, hot water at 80°C was
allowed to flow through the jacket at 10 L/minute. Sixty parts by weight of the
15 above surfactant composition were supplied into the above mixer in 2 minutes,
and thereafter the resulting mixture was agitated for 5 minutes. Further, 20 parts
by weight of a crystalline silicate, and zeolite were supplied thereinto. The
agitations of the main shaft (rotational speed: 120 rpm; peripheral speed:
3.1 m/s) and a chopper (rotational speed: 3600 rpm; peripheral speed: 28 m/s)
20 were carried out for 1 minute, and Detergent Particles 30 were discharged. The

minimum amount of zeolite in which the bleed-out property of the detergent

particles is to be evaluated as 1 was 3 parts by weight.

Example 21

25 Particles for Supporting Surfactant 31 were obtained in the same manner
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polyacrylate was supplied together with water when a first preparation liquid was
prepared. Detergent Particles 31 were prepared in the same manner as in
Example 20 using the resulting Particles for Supporting Surfactant 31.
Incidentally, Detergent Particles 31 had a sufficiently excellent flowability, and

the level of the bleed-out property was evaluated as 1 without addition of zeolite.

Comparative Example 11

Particles for Supporting Surfactant 32 were obtained in the same manner
as in Example 1 except that a microcrystal-precipitating agent was not added.
Detergent Particles 32 were prepared in the same manner as in Example 20 using
the resulting Particles for Supporting Surfactant 32. The minimum amount of
zeolite in which the bleed-out property of the detergent particles is to be

evaluated as 1 was 16 parts by weight.

Comparative Example 12

Particles for Supporting Surfactant 33 were obtained in the same manner
as in Comparative Example 11 except that a 40% by weight aqueous solution of
sodium polyacrylate was supplied together with water when a first preparation
liquid was prepared. Detergent Particles 33 were prepared in the same manner as
in Example 20 using the resulting Particles for Supporting Surfactant 33. The
minimum amount of zeolite in which the bleed-out property of the detergent

particles is to be evaluated as 1 was 13 parts by weight.

The composition and the properties of each group of the resulting
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properties of each group of Detergent Particles 30 to 33 are shown in Table 16.
In the present examples, when using the technique according to the
present invention, the supporting ability of the particles for supporting a
5 surfactant was improved, and the amount of zeolite for surface-modifying could
be dramatically reduced, even in the case where the amount of the polymer
formulated was increased. In addition, at the time of preparing the first
preparation liquid, when the water-soluble polymer was added prior to adding of
sodium carbonate, the supporting ability of the particles for supporting a
10 surfactant was improved. However, its effect was small, as compared to the
effect of the improvement in the supporting ability by the technique according to

the present invention.
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Ex. 20 | Ex. 21 Comp. | Comp.
Ex. 11 | Ex. 12
Composition
% By Weight
Zeolite 30.0 30.0 30.0 30.0
Sodium Carbonate 23.0 23.0 27.0 27.0
Sodium Sulfate 21.6 21.6 25.6 25.6
Sodium Sulfite 1.0 1.0 1.0 1.0
Sodium Polyacrylate 12.0 12.0 12.0 12.0
Fluorescent Dye 0.4 0.4 0.4 0.4
Sodium Chloride 8.0 8.0 0.0 0.0
Sodium Bromide 0.0 0.0 0.0 0.0
Water 4.0 4.0 4.0 4.0
TOTAL 100.0 | 100.0 | 100.0 | 100.0
Operation
Post-Addition of Microcrystal- @) @)
Precipitating Agent
Concentration Operation
Increased Amount of
Undissolved Salt [%o]
Slurry Pulverization @) O
Slurry
Water Content of Slurry [%] 52 52 52 52
Temperature of Slurry [°C] 50 50 50 50
Increased Amount of 17.8 18.6 - -
Undissolved Salt [%]
Particle Properties
Average Particle Size [pm] 255 248 244 243
Bulk Density [¢/L] 53 | 525 | 503 | 512
Particle Strength [MPa] 35 35 21 23
Supporting Capacity [mL/g] 0.62 0.68 0.52 0.54
Mode Diameter of Microporous | 0.72 0.68 2.20 1.80
Capacity Distribution [pum]
0.01 - 3 pm [mL/g) 049 | 049 | 047 | 0.47
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Ex. 11 | Ex. 12
Composition of Detergent
Parts by Weight
Particles for Supporting 100
Surfactant 30
Particles for Supporting 100
Surfactant 31
Particles for Supporting 100
Surfactant 32
( Particles for Supporting 100
Surfactant 33
Surfactants 60 60 60 | 60
(Sodium (25) (25) (25) (25)
Alkylbenzenesulfonate)
(Polyoxyethylene (25) (25) (25) (25)
Alkyl Ether)
(Polyethylene Glycol) (5) 5) %) &)
(Water) ) (5) (5) (5)
Zeolite 3 1 0 15 12
Crystalline Silicate 20 20 20 20
Properties
Average Particle Size [pum] 263 255 261 257
Bulk Density [g/L] 716 725 680 694
Flowability [s] 6 6.1 6.5 6.4
Bleed-out Property 1 1 1 1
Example 22
5 Particles for Supporting Surfactant 34 were obtained in the same manner

as in Example 1. Incidentally, as a 40% by weight aqueous solution of sodium
polyacrylate, there was used one prepared according to the method described in
Examples of Japanese Examined Patent Publication No. Hei 2-24283. The

reaction was carried out by supplying an aqueous solution of sodium acrylate
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having a neutralization degree of 95% and a concentration of 37.7% by weight at
arate of 3.11 kg/h, and supplying an aqueous solution of sodium hydrogensulfite
having a concentration of 35% by weight at a rate of 0.13 kg/h, at an average
temperature of the jacket of 20°C with an air feeding rate of 3 m*/h. The weight-
5 average molecular weight was 10000. In addition, the particle constituting the
resulting particles for supporting a surfactant was analyzed for a cave-in hole.
As aresult, the particles were composed of 91% of cave-in particles, in which a
hole having a projected area diameter of 2 to 70% of a projected area diameter of
a particle and a depth of 10% or more of the projected area diameter of the

10 particle was present at one or more points. In addition, the average value of

projected area diameter
of hole

projected area diameter
of particle

x 100

of a cave-in hole for the above 91% of cave-in particles was 17%. Also, the
average value for the depth of the cave-in hole was 55% of the projected area

15 diameter of the particle. The composition and the values of the properties of the
resulting particles for supporting a surfactant are shown in Table 17.
Incidentally, the absorbency of the liquid surfactant composition determined by
the above-described method was expressed as a great value of 0.45 mL/g, so that
the liquid surfactant composition was excellent in the absorbency.

20

Comparative Example 13

Particles for Supporting Surfactant 35 were obtained in the same manner

as in Comparative Example 3. Incidentally, “NEOPELEX F-65” (manufactured
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by Kao Corporation) was used as a 50% by weight aqueous solution of sodium
alkylbenzenesulfonate. In the first preparation liquid, which was used for spray-
drying, the water-soluble salt was completely dissolved. In addition, the particle
constituting the resulting supporting particles was analyzed for a cave-in hole.

5 As a result, there were substantially no cave-in particles, in which a hole having
a projected area diameter of 2 to 70% of a projected area diameter of a particle
and a depth of 10% or more of the projected area diameter of the particle was
present at one or more points. The composition and the values of the properties
of the resulting particles for supporting a surfactant are listed in Table 17.

10 Incidentally, the absorbency of the liquid surfactant composition determined by
the above-described method was as small as 0.10 mL/g, indicating that the liquid

surfactant composition was poor in the absorbency.

Each group of Detergent Particles 34 and 35 was obtained by adding a

15 surfactant to each group of Particles for Supporting Surfactant 34 and 35 of
Example 22 and Comparative Example 13 at a ratio shown in Table 18, to
support the surfactant thereby. To 10 parts by weight of polyoxyethylene alkyl
ether under mixing at 80 °C, 1.2 % by weight of polyethylene glycol, palmitic
acid (LUNAC P-95, manufactured by Kao Corporation) corresponding to 0.7%

20 by weight of sodium palmitate, a precursor of an alkylbenzenesulfonic acid
(NEOPELEX GS, manufactured by Kao Corporation) corresponding to 12 parts
by weight of a sodium alkylbenzenesulfonate, and an aqueous sodium hydroxide
as a neutralizing agent were added, thereby preparing a hydrated surfactant
composition having the composition shown in Table 18. Next, 50 parts by

25 weight of the above base particles were supplied into a Lodige Mixer
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(manufactured by Matsuzaka Giken Co., Ltd.; capacity: 20 L; equipped with a
jacket), and the agitations of a main shaft (150 rpm) and a chopper (4000 rpm)
were started. Incidentally, hot water at 80°C was allowed to flow through the
jacket at 10 L/minute. The above hydrated surfactant composition was supplied
5 into the above mixer in 2 minutes, and thereafter the resulting mixture was
agitated for 4 minutes. Subsequently, 10 parts by weight of a crystalline silicate
and 10 parts by weight of zeolite were added to the mixture, and a 2-minute
surface-coating operation was carried out, thereby giving each group of
‘ Detergent Particles 34 and 35. Further, 2 parts by weight of zeolite and 1% by

10 weight of an enzyme granule were added, to give a granular detergent
composition. The composition and the properties of the resulting detergent
compositions are shown in Table 18. The detergent composition prepared using
Particles for Supporting Surfactant 34 of Example 22 showed satisfactory values
for the properties. On the other hand, in the case where Particles for Supporting

15 Surfactant 35 of Comparative Example 13 were used, Particles for Supporting
Surfactant 35 did not sufficiently support the surfactant composition within the
time of the above operation and became aggregated, so that the values of the

properties were deteriorated to an extent to be undeterminable.

20
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Table 17
Ex. 22 | Comp.
Ex. 13
Composition
% By Weight
Zeolite 274 50.0
Sodium Carbonate 25.6 20.0
Sodium Sulfate 21.6 10.0
Sodium Sulfite 1.0 1.5
Sodium Polyacrylate 13.0 9.0
Fluorescent Dye 0.4 0.5
Sodium Chloride 8.0 0.0
Sodium Alkylbenzenesulfonate 0.0 4.0
‘ Water 3.0 5.0
TOTAL 100.0 100.0
Operation
Post-Addition of Microcrystal-
Precipitating Agent @)
Concentration Operation
Increased Amount of
" Undissolved Salt [%]
Slurry Pulverization
Slurry
Water Content of Slurry [%] 53 50
Temperature of Slury [°C] 50 58
Increased Amount of 21.5 -
Undissolved Salt [%]
Particle Properties
Average Particle Size [um] 246 225
Bulk Density [g/L] 510 620
Particle Strength [MPa] 40 25
Cave-In Granule Ratio [%] 91 0
Average Diameter of 17 -
Cave-In Hole [%)]
Average Depth of 55 -
Cave-In Hole [%]
Supporting Capacity [mL/g] 0.60 0.52
Absorbency [mL/g] 0.45 0.10
Mode Diameter of Microporous | 0.73 1.60
Capacity Distribution [pm]
0.01 - 3 pm [mL/g] 048 | 0.28
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Table 18
Ex. 22 Comp.
Ex. 13
Composition of Detergent
Parts by Weight
Particles for Supporting 50
Surfactant 34
Particles for Supporting 50
Surfactant 35
"Surfactants | 27 | 27
(Sodium (12) (12)
Alkylbenzenesulfonate)
(Polyoxyethylene (10) (10)
Alkyl Ether)
(Sodium Palmitate) 0.7) (0.7)
(Polyethylene Glycol) (1.2) (1.2)
(Water) (3.1) (3.1
"""" Zeolite | 12 | 12
Crystalline Silicate 10 10
Enzyme Granule 1 1
Properties
Average Particle Size [um] 275 Undeter-
minable
Bulk Density [g/L] 745 Undeter-
minable
Flowability [s] 6.2 Undeter-
minable
Bleed-out Property 1 -

INDUSTRIAL APPLICABILITY

According to the present invention, there can be obtained particles for

supporting a surfactant having excellent supporting ability (supporting

capacity/supporting strength) of the liquid surfactant composition, and particles

§ Ao 101
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for supporting a surfactant having excellent absorbency (supporting rate) of the
liquid surfactant composition. Further, by supporting the liquid surfactant
composition to the particles for supporting a surfactant, detergent particles
having excellent detergency performance, quality and the like can be efficiently
obtained.

The present invention being thus described, it will be obvious that the
same may be varied in many ways. Such variations are not to be regarded as a
departure from the spirit and scope of the invention, and all such modifications
as would be obvious to one skilled in the art are intended to be included within

the scope of the following claims.
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37: A whu a@%@}@'{?%@%@gwgg an increased number of

water—soluble salt particles, as compared to the number of water-soluble salt

particles which are present in the first preparation liquid.

2. The process according to claim 1, wherein the water-soluble salt
15 comprises sodium carbonate and/or sodium sulfate.
3. The process according to claim 1 or 2, wherein the water-soluble polymer

is one or more compounds selected from the group consisting of acrylic acid
homopolymers, acrylic acid-maleic acid copolymers and salts thereof.

20
4, The process according to any one of claims 1 to 3, wherein the treatment
of increasing a number of water-soluble salt particles comprises precipitating a

water-soluble salt dissolved in the first preparation liquid.

25 5. The process according to claim 4, wherein a means for precipitating the
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temperature of the first preparation liquid so that a dissolved amount of the

f‘\“i"\ﬁ‘l‘éiﬁlcdef ghi j kI mopqr st uvwxyz{| } ~

water-soluble salt is lowered.

15
9. The process according to any one of claims 1 to 3, wherein the treatment
of increasing a number of water-soluble salt particles comprises subjecting

‘ water-soluble salt particles in the first preparation liquid to wet grinding.

20 10.  The process according to any one of claims 1 to 3, wherein the treatment

of increasing a number of water-soluble salt particles comprises adding to the
first preparation liquid fine water-soluble salt particles which may be the same as
and/or different from the water-soluble salt in the first preparation liquid, under
conditions that the fine water-soluble salt particles are capable of being present

25 without substantially being dissolved in the first preparation liquid.



10

15

20

25

05 Aub 2002

140

11.  The process according to any one of claims 1 to 3, wherein the treatment
of increasing a number of water-soluble salt particles comprises two or more of

the processes of claims 4 to 10.

12.  Particles for supporting a surfactant obtainable by spray-drying a
preparation liquid comprising a water-soluble polymer and a water-soluble salt,
wherein the particles for supporting a surfactant have a mode diameter of the
microporous capacity distribution as determined by mercury porocimeter of

1.5 um or less, a microporous capacity of 0.3 mL/g or more for one having a
micropore diameter of from 0.01 to 3.0 pm, and a particle strength of from 15 to
100 MPa.

13.  The particles for supporting a surfactant according to claim 12, wherein

the water-soluble polymer has a content of from 5 to 30% by weight.

14.  The particles for supporting a surfactant according to claim 12 or 13,
further comprising a water-insoluble substance, provided that an amorphous

silicate is not substantially contained.

15.  The particles for supporting a surfactant according to any one of claims 12
to 14, obtainable by spray-drying the preparation liquid which is obtainable by a
process comprising preparing a first preparation liquid comprising a solution or
slurty comprising a water-soluble polymer and a water-soluble salt, and

subsequently subjecting the first preparation liquid to a treatment of increasing a
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number of water-soluble salt particles, thereby preparing a second preparation
liquid having an increased number of water-soluble salt particles, as compared to
the number of water-soluble salt particles which are present in the first

preparation liquid.

16.  The particles for supporting a surfactant according to any one of claims 12
to 15, wherein the treatment of increasing a number of water-soluble salt
particles comprises one or more processes selected from the group consisting of
(1) adding a microcrystal-precipitating agent to the first preparation liquid; (2)
concentrating the first preparation liquid; (3) adjusting a temperature of the first
preparation liquid so that the dissolved amount of the water-soluble salt is
lowered; (4) subjecting water-soluble salt particles in the first preparation liquid
to wet grinding; and (5) adding to the first preparation liquid fine water-soluble
salt particles which may be the same as and/or different from the water-soluble
salt in the first preparation liquid, under conditions that the fine water-soluble
salt particles are capable of being present without substantially being dissolved

in the first preparation liquid.

17.  Particles for supporting a surfactant comprising a water-soluble polymer
and a water-soluble salt, wherein at least a part of particles comprises a particle
which is a cave-in particle having a structure that there exists a hollow, namely a
cave-in hole, in an inner portion thereof, and that a particle surface 1s opened and

communicated with the hollow in the inner portion.

18.  The particles for supporting a surfactant according to claim 17, which are
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obtainable by the process of any one of claims 1 to 11 or the particles of any one

of claims 12 to 16.

19. A process for preparing detergent particles having a bulk density of from
500 to 1000 g/L, comprising the step of mixing from 10 to 100 parts by weight
of a surfactant composition with 100 parts by weight of particles for supporting a
surfactant obtainable by the process of any one of claims 1 to 11 or the particles

of any one of claims 12 to 18.

20.  The process according to claim 19, further comprising adding a surface

coating agent.

21.  Detergent particles having a bulk density of from 500 to 1000 g/L,
wherein from 10 to 100 parts by weight of a surfactant composition is supported
by 100 parts by weight of particles for supporting a surfactant obtainable by the

process of any one of claims 1 to 11 or the particles of any one of claims 12 to 18.

22,  The detergent particles according to claim 21, wherein a surface coating

agent is further added thereon.

23. A detergent composition comprising the detergent particles of claim 21 or

22,



