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1 s S DESCRI PTI ON

GRANULES FOR CARRYI NG SURFACTANT AND METHOD FOR -
PRODUCI NG THE SAME 5 TECHNI CAL FI ELD 0 %T0e3p1e§ent3
i nvention relates to particles for supporting a surfact%rp[ 1n

process for preparing the same. Further, the present |nvent|cfﬂ Perat'Ss-t o
hi gh- density detergent parti cI es using the particles for
supporting a surfactant, and a 10 process for preparing the sane.
BACKGROUND ART One prRESERIPTIONDLt ai ni ng a powdery det er gent
I ncl udes a process conprising the step of supporting a liquid
surfactant in particles for supporting a 15 surfactant. In this process,
a high supporting ability of the liquid surfactant is dermanded f or
the particles for sufBRANWLHES EOR {CARRYING SURFAQBANE ANBYe are

two factors for the supporting ability demanded for the particles for
supporting a sur METHOD EORRRODHIMNGoTHE ISAMIE surfactant can
be retained (supporting capacity); and the liquid surfactant once
absorb&d can be strongly retained in the 20 i nner portion of the
particle w thout being bl eeded out (supporting strength). The
supporting cEBEEINICAE FIRIODt ant fromthe viewpoint of fornulating a.

surfactant in an anmount necessary for detergency performance, and the
supporting strengThe psesehtsmvention relates fto partidies forsupponting afurfactardnand g
| oweri ng the flowability of powdery detergent, caking, and '
m gration ofprooess fonprepazing the samef dutrther, the presenb imiention velatestodigh-ace by
suppressing the bleed-out of the liquid

density detergent particles using the particles for supporting a surfactant, and a

10 process for preparing the same.

BACKGROUND ART

One process for obtaining a powdery detergent includes a process

compﬁsing the step of supporting a liquid surfactant in partiples for supporting a

15 surfactant. In this process, a high supporting ability of the liquid surfactant is
demanded for the particles for supporting a surfactant. In other words, there are
two factors for the supporting ability demanded for the particles for supporting a
surfactant: A large amount of a liquid surfactant can be retained (supporting
capacity); and the liquid surfactant once absorbed can be strongly retained in the

20 inner portion of the particle without being bleeded out (supporting strength).
The supporting capacity is important from the viewpoint of formulating a
surfactant in an amount necessary for detergency performance, and the
supporting strength is also important from the viewpoints of preventing lowering
the ﬂowabﬂity of powdery detergent, caking, and migration of the liquid

25 surfactant to a container or its surface by suppressing the bleed-out of the liquid
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2 : surfactant. ' | Further, fromthe vi ewpoint of

productivity, a property of quickly absorbing the liquid
surfactant (supporting rate) is also demanded for the particles
for supporting a surfactant. 5 2 As to the structure denmanded
for the particles for supporting a surfactant havi ng a hi gh

supporting ability, it is desired to have a structure so that the
supporting capacity is increased by having a sufficient m croporous
capacity in Surfactant. the jnner portion of the particle, and that the
supporting strength is hjgh by . ) havi ng fine m cropore_dianeter.
Such a structure 'Mﬁf,zﬁmdﬁ%}’lmﬂrmfpd&mﬂ& apyoperty 93 guicktes f or
supporting a surfact nt,vvi,éh fine particles such that the particles are
in contact wAP$PTBHEthetligid sysfactant(SHppeTtinggate) éalse demanded forghp

t her ebet ween. | As a supplying source for the fine particles, a
wat er - sol ubl Pagigles fo5 syppestiag actant. conmposi tion can be utilized.
For instance, a representative vvater-sogiu_t%; salt _usable for a
det er gent conposi ¥isdR the struefaze demandgd: padiclesfor swpporting a sugtactambat e

forms sodi um carbonat e nonohydrate or burkeife, which is a
conpound sal awg@n% iSURPQtingAbality; ¥ is desiged {p havsasstructissorthat ten f or m

fine aci.cul ar crystals to serve as a pase material for formng an
ef fective sufRAIHAG capacity is m%ﬁ"f@@‘i‘i’y{lﬁ@ngﬁrﬁé‘f 15/6Rt MIETORPIOUs Capagity ¥l e f or

supporting a,surfactant. ) a technpique fqr, actualizing
such formati $if MRSHRAHOD ‘Pfatpéri’@rq_c&?so@ép@ﬁ% Suppofing %gﬂklsiiﬂghgy

di scl oses a pracess of .obtainj.ng a dr owder  havi a high )

adsor pti on Cgﬁ\ggg?r?ne(lgg;rppgqeétla%gers L%‘Bglatﬁ“ﬂ’@t‘ge é%ggt&&egfh)) constmstng ithe,
addi ng,_and . m xing..a crystal growth-controllin gent, which is an
or gani ¥ subsPaticles oy iSHBPgﬁmz‘% a syurk'acgn |v%1\gt5?mg Péﬁlfog%%( cgg}ﬁm .pamqlﬁ%are

nol ecul e, in,an effectjve amgunt, wWth a.slurry, r to mxing
gﬁlﬂe‘“

. . ri
the slurry wi fomaeh (9_&?1[‘) _ HE@BWBM“#@C@BH% &P ﬁerege%eﬂ_onat'e
monohydrat e gréda/ sﬁlrpp?#l;llé %Iohl?c’e f%I‘ ’chvye'h 11(1:6? pgrrt%fés?la thly-\go%iﬂ% sC tnl}lrao eltgrdg’entlz n

composition can be utilized. For instance, a representative water-soluble salt

usable for a detergent composition includes sodium carbonate. Sodium
15 carbonate forms sodium carbonate monohydrate or burkeite, which is a
compound salt with sodium sulfate, in a slurry, these compounds can form fine
acicular crystals to serve as a base material for forming an effective supporting
site in the inner portion of the particle for supporting a surfactant.
As a technique for actualizing such formation, Japanese Patent Laid-Open
20 No. Sho 62-112697 discloses a process of obtaining a dry powder having a high
adsorption capacity (particles for supporting a surfactant), comprising adding and
mixing a crystal growth-controlling agent, which is an organic substance having
at least 3 carboxyl groups in the molecule, in an effective amount, with a slurry,
prior to mixing the slurry with sodium carbonate, thereby forming sodium

25 carbonate monohydrate and/or burkeite, of which crystal growth is controlled, in



3 . the slurry; and ther.eafter spray-drying the m xture slurry.
However, the supporting ability of the particles for supporting a

surf f act ant obtained by this process has not been sufficient. The
causes therefor include the amodnt of the fine burkeite di spersed
being insufficient in the slurry before 5 spray-drying; and the

anmount of the fine acicular crystals of burkeite being
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wat er - sol ubl glu%r%/ is smalf %lnﬁrﬁé burkeite which could have been inherently formed into
fine acicular crystals takes an aggregated state having a large particle size in the
particle even after spfay-drying. Therefore, the resulting particles have large
15 microporous capacity and micropore diameter, so that a sufficient supporting
ability cannot be exhibited.
Also, a polyacrylate (polymer), which is a polymer especially effective as
-, a crystal growth-controlling agent, may form a coating film on the particle
surface. Therefore, when the polymer is formulated as a detergent composition
20 in an effective amount or more, there may be some cases where the resulting
particle does not exhibit a sufficient supporting ability. In this publication the
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.



4 T The wat er-sol uble polymer is a base material having a

fi,l mform ng characteristic by drying. ‘When the wat er-sol ubl e
pot'ymer is fornmulated in the slurry, a coating filmcontaining a
wat er - sol ubl e pol ynmer on a particle surfacke after drying is

formed, thereby |lowering the degree of porocity. In this case, the 5
supporting rate tends to be lowred, so that a certain period of tinme has
been required for_sufficiently _ supporti n% a liquid surfactant in
the particles for The water-solublg polyimesds a base maserialthaving o filmrforming
efficiently prepare, detergent particles by the .process of
supporting t kharactaristicyr ginWhen the avates-solublepalymer ated in the
surfact ant, ii has been desired to further increase the supporting rate for
the |iquid 16lury, a coptmgdilan containing piwaler-solublecpqlymer enapartielesupisset i ng a
surfactant. . . DI SCLOSURE OF | NVENTI ON . . :
Accor di ngl y, 8AteT gByiagds g?mt%ie ebye lawering:the; degreesof poreely e thiscasesithes for
supporting a surfactant which are excellent in the supporting ability
(suppori ng supportingdatedends tosbe koveredgsosthat agerpingperiasbof timgibas beem act ant
conposition; a progcess for, . preparing the particles for supporting
a surf act ant TCHHFe régfﬁgpnﬁm syRRarting adiquid surfactag‘-&mtb@tpamclequ,rh are

excellent in the absorption prqoperty (supporting rate) of the |,

liquid surfaSBPRPRTTRGABETacta: eréﬁrgteﬁ?ﬁﬁsmlwr%arﬁdém@a paiticles by thee
particles f.or supporti surfactant; a defergent conposition
conpri si ng t PEOGRSS Of §upporbipg t eﬂg @Faé‘é;m&hfdp%l"ﬂﬁiféég%uﬂmmbgépari ng
detergent partigcles prﬁpalged y.using the, particles fgor supporting
a surfact ant surfactant, 1t has been desirgd 4@ @ dnereasgithe: wppous)gxate fasithe lhiguid
present invention will be gpparent ] fromthe foll ow ng

descri i)q i on. surfactant composmoggb@h,q partigles for supposting asurfagtadht i on rel at es
to: 25 1] a process for preparing particles for supporting a

surfactant conprising
DISCLOSURE OF INVENTION

Accordingly, an object of the present invention is to provide particles for
supporting a surfactant which are excellent in the supporting ability (supporting
15 capacity/supporting strength) of the liquid surfactant composition; a process for
preparing the particles for supporting a surfactant; particles for supporting a
surfactant which are excellent in the absorption property (supporting rate) of the
S liquid surfactant composition; detergent particles prepared by using the particles
for supporting a surfactant; a detefgent composition comprising the detergent
20 particles; and a process for preparing detergent particles prepared by using the
particles for supporting a surfactant.
These objects and other objects of the present invention will be apparent
from the following description.
Specifically, the present invention relates to:

25 [1]  aprocess for preparing particles for supporting a surfactant comprising



5 : the steps of preparing a preparation |liquid conprising a
wat-er-sol ubl e pol yrer and a water-soluble salt, and spray-drying
the preparation |iquid obtained thereby, wherein the step of
preparing the preparation liquid conprises$ (a) preparing a first
preparation liquid conprising a solution or slurry conprising a water- 5
sol ubl e polyner and a water-soluble salt, and (b) subjecting the first
preparation liquid to a treatnment of increasing a nunber of

wat er - sol ubl éessteps pbprepating a preparation lighist edmprisiogarwatgr-sokblopolymer
preparation |iquid having an _increased nunber -of . .. .. water-soluble
salt parti cl ead aasater leosalt and sprayndiving the preparation diguid ebtained thereby,
particles which are present in the first preparatjion liquid; 10 . [2]
particles fowhergipdhe step of preparing thetpreparation biquidgomprisss-(a) prapgriag a
preparation Iiﬂyid conprising a water-soluble polyner and a water-sol uble
sal t, first preparation liquidbeomprsiag af splutiempnslurycomprising atvater-have a
nmode di aneter of the m croporous capacity distribution, as

det er ni‘hed byolwblepelymssandianwater-soluble salt, and (b) subje¢ting the: first preparation

m croporous capacity of 0.3 nL/g or nore for one having a 15  mcropore
di anet er of ligyid ©® dtreatnent of jrereasing amymbep of wateresalublersgltipasticles.om 15 to
100 MPa; [3] . particles for supporting a surfactant conprising a
wat er - sol ubl theseby prgparing a second prapagatign kquiddaymgan mereaspd apmber &f | east -
a part of particles conprises _a particle ﬁhich IS a cave-in

particl e havivierasolublgselimartcles, asicompassd tn thepumber of watesrsolyble sait

cave-in hole, ipn_an jinpner portion thereof, and that a particle surface is
opened and particles Wb%ﬁ!ﬁpé%ﬁe@ﬁﬁb\ﬁhﬂfuﬁhﬁmﬁé{mh%ﬂ@he i nner portion;
from 10 P TS sopartslaion supporing A rACHE ohEAISELS PYISPIYARAIE fom 10 {o
oabgFe” 57 DL ptSfon idsopuSind oS0l SRR e Spireb e e
process of | tw‘ilrgrnjfi%]ﬂlg ggr\{l%lgsrfo% rsll(:i‘plg)c;arg:iglig%I s%?‘fa%{anit ilg‘r/% L%r]lode diameter of the

microporous capacity distribution, as determined by mercury porosimeter, of
1.5 pm or less, a microporous capacity of 0.3 mL/g or more for one having a
15 micropore diameter of from 0.01 to 3.0 um, and a particle strength of from 15 to
100 MPa;
[3] 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
20 cave-in hole, in an inner portion thereof, and that a particle surface is opened and
communicated with the hollow in the inner portion;
[4]  aprocess 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

25 surfactant obtainable by the process of item [1] above or the particles of item [2]



6 i above; [5] detergent particles having a bul k
denSIty of from500 to 1000 g/ L, wherein ' from1l0 to 100 parts by
vve*ght of a surfactant conposition is supported in 100 parts by
wei ght of particles for supporting a surf@ctant obtainable by the 5
process of item|[1l] above or the particles of item|[2] above; and

[ 6] a detergent conposition conprising the detergent particles of item

[ 5] above. BRI EF DESCRI PTI ON OF THE DRAW NGS 10
Figure 1 is absvgmw of an SEM phot ograph showi ng one exanple of an

external appearance of the particles for supporting a surfactant conprising

a %) e- idatepgentipattecles having a bulk densityrofifrom 300 ® H00(hgL, ovhexeinSEM
photograph for a split cross section of the cave-in particle. 15
Figure 3 is #froseA@natl06 partsiyoweightopastuifettanbbempesition insuppoetediinf ace
centering about a cave-in hole. Figure 4 is a schematic
si de view of 180 pauts bysweightof partislesdor bypporting a supfactaandbtaiiable byshe i t ting
the particle against the face centering about a cave-in hol e as
shown By a bpuieess bf itemi [r1] Bbgwe er the @aticles of item BFabowEmA-OR CARRYI NG OUT
THE | NVENTI ON Definitions of Term nol ogy " The
term"particl@ fom @tqsgmttqamgacmlm teropeising thé dcmﬂgqnt@astmles of/emni [6ih

above.

BRIEF DESCRIPTION OF THE DRAWINGS

10 Figure 1 is a show of an SEM photograph showing one example of an
external appearance of the particles for supporting a surfactant comprising a
cave-in particle.

Figure 2 is a show of an SEM photograph for a split cross section of the
cave-in particle.

15 Figure 3 is a schematic view of the particle observed from the surface
centering about a cave-in hole.

Figure 4 is a schematic side view of a cross section obtained by
— perpendicularly splitting the particle against the face centering about a cave-in
hole as shown by a broken line in Figure 3.

20

BEST MODE FOR CARRYING OUT THE INVENTION

1. Definitions of Terminology
“The term “particle for supporting a surfactant” of the present invention
refers to a particle obtainable by spray-drying a preparation liquid comprising a

25 water-soluble polymer and a water-soluble salt, which is used for supporting a



refers to a particle obtainable by spray-drying a preparation liquid
conprising a 25 wat er - sol ubl e polyner and a.water-sol uble salt, which

i s'used for supporting a _

7 |l iquid surfactant conpositiorf, and an aggregate thereof is
referred to as "particles for supporting a surfactant.” The term
"detergent particle" refers to a particle conprising a
surfactant, a builder and the [ike, in which a liquid surfactant )
conposi tion iliquidippdactant composition, iandanfaggregappthersofys sefemetl 40 s ffpartintes t he
term 5 “detergent particles" neans an aggregate thereof. The term
"det ergent for supportingrpsurfactant.” nEterm ‘detapgentipasticle’d nefersstoraypatticter gent
particles, and further conprising separately added detergent
conponent s o€RBIPrisHigha swidactante adailder and the like, jmmihich a8 diquid siefictant (f or

i nstance, builder particles, f|uorescent dyes, enzynes, per f unes,
def oani ng agé&AMposHionds snpporiesein & pattickaforisnppeting\eeswiactandnand the teithe) . 10
In the present specification, the preparation liquid nmay be referred to as
a "fir sftp “detergenp papioles’imeansi apaggregatel thereofe cheitepmeistateagentn | i qui d* in
sone cases. The second. preparation liquid is obtained by treating
the first prE&pEPASIION MRANSH copmpositaemromprising detevgentrparticles) andshirther
particles which are present. in the first preparation |iquid"

means undi ss&PIPEsHgseparately addad detesgenticampongnisiother than thedetergent sol ubl e
salt. 15 The term "undi ssol ved substances” neans a water-soluble salt,

whi ch cannot pa#icles as desired {forsinstanee, ibwildee pantiglasaflppreseentdyessenmysmesnt as a
solid, anbng raw materjals added to the first preparation |iquid,
and t he t er nPeHpBespiefgaming agents,bleanhing agents, bleaching activatorspnd the hkg-

wat er-soluble salt formed froma |iquid phase of the first
prepar¥tion IR s preseutspecification, the prenaratinn liquid may be acfentedto sislatfiret
salt," the 20 er-sol uble salt means, a water-soluble salt per se, or

'V\B't‘ tH ({3 . i)
conpound sal PEcRgFation liquid” and @miseeondspreparativarligpmd” imsome caseswdthersesondibl e
salt" refers to a conpound of .Wwhich solubility is 0.5 g/ 100 ¢
or nore to wheparaiomkquidjisobiainedby teating thefirghpreparation liquid. The term

“water-soluble salt particles which are present in the first preparation liquid”
means undissolved substances and precipitates derived from a water-soluble salt.
15 The term “undissolved substances” means a water-soluble salt, which cannot be
dissolved in the liquid phase and is present as a solid, among raw materials
added to the first preparation liquid, and the term “precipitate” means a solid
. derived from a water-soluble salt formed from a liquid phase of the first
preparation liquid. Also, in the phrase “derived from a water-soluble salt,” the
20 water-soluble salt means a water-soluble salt per se, or compound salts or
complex salts thereof. The term “water-soluble salt” refers to a compound of
which solubility is 0.5 g / 100 g or more to water at 25°C, and molecular weight
is less than 1000. The term “water-soluble polymer” refers to an organic
polymer of which solubility is 0.5 g/ 100 g or more to water at 25°C, and

25 molecular weight is 1000 or more. The term “water-insoluble compound” refers



i s I'éss t han 1000. The term"()vater-sol ubl e polyner" refers to an organic
poel ymer of which solubility is 0.5 g/ 100 g or '‘nore to water at 25[err]C,

and 25 nol ecul ar weight is 1000 or nore. The term "water-insol uble
conmpound” refers 8 8
to a solid of which solubility is less than 0.5 g / 100 g of water at
25[err]C. The term "l'iquid surfactant conposition” refers to a

conposition conprising a liquid or _ paste-like surfactant when
supporting t keasolidafvdieh Bglubﬂéypahsséh@soﬁcg / 100 g of watesatpp¥(Q. ';ﬁlge term
surfactant. 5, 2. | nprgvenent in Supporting Ability of
Particles forligwdsawfactasnt sompasition’ refers to a composition cpnmrw@g)einueé or
required for the partigle for, supporting_a surfactant - (hereinafter
al so referr e@asfs-la@ susactans Whenguppor B the spriastass i therpaatielieg for

supporting ability, include having nuch space (supporting sites) for
supporting aSYpPOrtings sufagtanty f act ant conposition (hereinafter al so
referred to as "liquid conposition”) in the inner portion of the
particr%, nanely having a | arge m croporous capacity in the inner

Capact ty for 3 ho. IREEANSMASH g0 SRFpORnE-NB AL O Rartisles or Supporbfispstactan
Suppor 1 ng 15 hereBee Secired or G pRrdle SEisuppATInE e SR, ¢ i
rata for t ho threedetaipasiermedons “particle naiports) o exibihaRigly use of t he
par £1cl o 5t r SRGRATBE ARG IELE BFUBERTIh SPage SHTROREn HED dpEowROrting o

[t nelar ¢ i BB eTaCians SomRORIoR QEroiaher S BBRAL &5 LU oy dryi ng a
PP 3t O™ cofipositR i the Mnck pitich of i parficl, nkmely having a fatge 0 - ©

microporous capacity in the inner portidn of the particle, thereby having a large
supporting capacity for the liquid composition, and having a small micropore
diameter in the inner portion of the particle, thereby having strong supporting

15 strength for the liquid composition. In addition, it is necessary that the particle

~ for supports has a high supporting rate for the liquid composition for effectively
making use of the supporting sites in the inner portion of the particle, and has a
particle strength durable when preparing a detergent particle for the operation
such as mixing for supporting the liquid composition.

20 In the particles for supporting a surfactant obtainable by spray-drying a
preparation liquid comprising a water-soluble polymer and a water-soluble salt, a
method for improving a supporting rate with dramatic improvements in the
supporting ability and the particle strength has been studied. As a result,
completely new facts not conventionally found have been found that the

25 microporous capacity of the inner portion of the particle obtainable by spray-



met hod for inproving a supporting rate with dramatic inprovenents in the
supporting ability and the particle strength has been studied. As a result,
conpletely new facts not conventionally found have been found that the 25

m croporous capacity of the inner portion9f the particle obtainable by
spray- 9

drying the preparation liquid can be nade even |arger, and the m cropore

di aneter of the inner portjon_of the particle can be e smal ler by
increasing drying the preparatignoliquidicanhe W%?V%ﬂla{&ﬂreﬂg IRKFPPAEes whi ch
are present in the . preparation |iquid to be spray-dried, .and that
the formati ofiasneteref thednnexpertiomqfithe particle can be madg spjallet by in¢rgasing s

suppr essed. As t he nunber of the water-soluble salt

particl es whikgmumbepekthewaterrselyble salt particles yyhiph aea prgsentitaghel i ncr eases,
the particles are present as dispersion of fine . particles in the
prepar ati on Preparation Hquiddotheospray-daed; and that thedosmation of theseqatingfilim in

di spersed state in the inner portion of droplets in the process of

spray- dtyi ng%lfhﬁamf surface 15 suppressedof the preparation |iquid. As described
above, the fine water-soluyble salt particles lch are present in
a di spersed st at e ASthepambes of thewatesrsobble galt particles whichare presgntiiotheet s

contribute to the forpation of the supporting sites by being
retained in &rqnagwrsﬂﬂau@ﬂa%ea&ﬁeﬂm Pﬁrﬁﬁbs‘iaﬁ%ﬂesﬁ%‘r%ﬁ %speésmmf g ticle

obt ai nabl e by | ) spray-dryi.ng.. I.n other words, the water-soluble salt
whi ch is preParficlesinthe prepsiration ligpidy dnaddaron, ith@glae paticley atequessnian pi ¢
surface area by increasing its nunber, and is utilized in a nore

ef fective folHRETSeH state imEhesInnenportion of drepless in the proeass @f spray-drying the
conposition in the particle obtaj.nahle by spray-drying. Further, it has
been 10 dropleis o} the Praniestio quige Avdescibed Doy (e fing wat%solu{vle salt

et or - ol ubl Bl Whdiie @deset ine disphsed state n fhe Tanér Porton’ot e """

spraying droplets contribute to the formation of the supporting sites by being
retained in a dispersed state even in the inner portion of the particle obtainable by
spray-drying. In other words, the water-soluble salt which is present in the

15 preparation liquid has a large specific surface area by increasing its number, and
is utilized in a more effective formation of the supporting site for the liquid
composition in the particle obtainable by spray-drying. Further, it has been
found that there may be some cases where the fine water-soluble salt particles
play a role as seed crystals when the water-soluble salt dissolved in the liquid

20 phase of the preparation liquid is precipitated in the spray-drying process. Here,
the fine water-soluble salt particles can serve as seed crystals, when the fine
water-soluble salt particles contain the same salt as the water-soluble salt and/or
a compound salt of the salt which is dissolved in the preparation liquid and/or a
solid of a complex salt. Moreover, in the spray-drying process, the water-soluble

25 salt dissolved in the liquid phase of the preparation liquid is precipitated as fine



200 ° phase of the preparation liquid is precipitated in the
spray-drying process. Here, the fine water-soluble salt particles
can serve as seed crystals, when the fine wat er - sol ubl e salt
particles contain the sanme salt as the waf@r-sol uble salt and/or

a conpound salt of the -salt which is dissolved in the preparation |iquid
and/or a solid of a conplex salt. Moreover, in the spray-drying
process, the water-soluble 25 salt dissolved in the liquid phase of
t he prepar at iagicularqurystalsssubjestedotor erystal geowthragdjustment action of the water-

10 acicul ar crystals subjected to crystal, grow h adj ust nent
action of théolwhlepolymer by having thesesdsaystalsdispersesinithe inner postion of theal s
di spersed in the inner portion of the . spray droplets as a core,
t her eby nor e SBFEYGHOPIaLS ¢S AeRTS dhersby sore effestivelymaking use of imprgvemteats
supporting sites of the inper portion of the particle. Since the particles

for 5 i the seppasting isieprktheyinnes poriion of the partichenSinsathae partictesfor e

di aneter of the . .inner_portion of the particle, they are excellent
i n the Supporsuppertapbiainaple by this process gae have small spicrapong diameteryofithef or t he
| i quid conposition, .and have high particle strength.

The t echni qudnReSrParipn &f thr)pamtislss thayoareiexgelent|in the suppostingabilityl es for 10
supporting a surfactant described above is effective when preparing both a
phosphor us- c &8Pesially suprarting sengtbniasithe liguid ¢orapesitien, angdzpvs high particle
phosphorus-free detergent, and is a techni que exhibiting
especially hisgﬁnglfhf ects when preparing a phosphorus-free detergent
which is nore diffjcult to achieve the inprovenent_in . .the
supporting abi | i t yLhertechnique for improyving the supporjing ahility afdhe particlesforur e of
the particle for supporting a ) surfactant of the present invention
can bel@onf i SHRROIHRE AUt seribed above 1s C%C%Y%Wﬁﬁﬁpﬁpaémgé)mh@ssed by

the m croporoys capacity distrjbution of .the particles for
supports. In pynﬁépclggprgg-,cpgmmgg fergent containingraphosphipigc and a phpsphorus-free

(rjn ef ;? %-O :] 2 d d %g?etrgént? Im& Psea 'iterclzﬂﬁquug Oe;ci&b?tr%ng ]:eslgerclz(;"alR/algitgihCelfﬁecisovahgrllJ 8&%&& gaas-
phosphorus-free detergent which is more difficult to achieve the improvement in
the supporting ability.

15 Incidentally, the internal structure of the particle for supporting a

| surfactant of the present invention can be confirmed by using a mercury

porosimeter as expressed by the microporous capacity distribution of the
particles for supports. In the distribution of the microporous capacity per
micropore diameter of the inner portion of the particle for supports as determined

20 by mercury porosimeter (for instance, “manufactured by SHIMADZU
CORPORATION, “SHIMADZU Poresizer 9320”) (hereinafter 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



20 ° by nercury porosinmeter (for instance, "manufactured by SH MADZU
CORPCORATI ON, " SHI MADZU Por esi zer 9320") (hereinafter referred to as
"M croporous capacity distribution"), the larger the m croporous capacity,

t he | arger the supporting capacity for the liquid conposition

the smaller the m cropore di aneter, the higher the ability of
retaining a liquid conposition once 25 absorbed by capillary phenonmenon
(supporting strength). Therefore, in a case “where the

m cr opor ous odpexe the/microporous|capaeity srevea lasger apd aenidirapore diameterisazven
smal l er, the supporting ability for the surfactant can be nade high,

t her eby smalles ithe supporting abditydontheuswrfastant lcan b quade ighptherabiyon, and

at the same tine the bl eed-out of the liquid conposition can be
suppressed. Shppatinge latgecameount af the lighid compositienpgual atithe sams divhethteant . of

t he present invention which are suitable for supporting the

li qui d conpodleddeoutiafithe diquidieompasition canbetsnppressedo jherefore, the particles
capacity distribution (the m cropore dianeter having the |argest

m cr opdr ous for supporting agudactant of theepresend imeen tioh ovluiph moeisuitadybea fort y
distribution) of 1.5 [err]mor |ess, preferably 1.3 [err]mor

| ess, nore pisepporfibgythd liguid eomposition have a nxade diameter qﬁrtgé Bricoipprous0

1.0 [err]mor less, especially preferably 0.9 [err]mor |ess, nost

pref erabl y 0c8pjaty distrtbution (the microperesdiameter having the largestimiczopbrousn, with
regard to the microporous capacity of the particles for supporting
a surfact ant capadityeinghe obtainedmdenoporqust dapacity disprindion) of1a® unyoolesgne
having a m cropore dianeter of fromO0.01 to 3.0 [err]mis 0.3 n./g or nore.
It is 15 preferably | epmhert less; anorieqproferably dl. t gpmor legs,stillomerédprefergbly

m cropore di aneter of ) fromO0.01 to 2.5 [err]mis 0.3 nL/g or nore.
It is Hbre pdd) pmaoit kess,tespecialdy preferably 0.9 pm or less, most preferably 0.8 pm or

less.

In addition, with regard to the microporous capacity of the particles for
supporting a surfactant of the present invention, the microporous capacity of one
having a micropore diameter of from 0.01 to 3.0 pm is 0.3 mL/g or more. Itis

15 preferable that the microp.orous capacity of one having a micropore diameter of
from 0.01 to 2.5 pm is 0.3 mL/g or more. It is more preferable that the
microporous capacity of one having a micropore diameter of from 0.01 to 2.0 pm
is 0.3 mL/g or more. It is still more preferable that the microporous capacity of
one having a micropore diameter of from 0.01 to 1.5 um is 0.3 mL/g or more. It

20 is especially preferable that the microporous capacity of one having a micropore
diameter of from 0.01 to 1.0 pm is 0.3 mL/g or more. In addition, in the ranges
of each micropore diameter, it is more preferable that its microporous capacity is
0.35 mL/g or more, and it is still more preferable that its microporous capacity is
0.4 mL/g or more.

25 The particle strength of the particles for supporting a surfactant of the



m cr dporous capacity of one having a mcropore dianmeter of from0.01 to 2.0
[err]m Is 0.3 nm./g or nore. It is still. nore preferable that the
mscr oporous capacity of one having a mcropore dianmeter of from
0.01 to 1.5 [err]mis 0.3 nL/g or nore. 11220 Is especially preferable
that the m croporous capacity of one having a m cropore di anet er
of from0.01 to 1.0 [err]mis 0.3 nL/g or nore. In addition, in the ranges
of each micropore dianeter, it is nore preferable that its mcroporous
capacity is present invetidh isiffomm SrtoR00ayIPanpreferably foml 10 to1 30 MR, enadel e

that its mcroporous capacity is 0.4 nL/g or nore. 25

The parti cl e prefezabjytrarh IStte KXx MPa| particotarbupreferablyoframs20 foe® MiPa,of t he
12 present invention is fromb5 to 200 MPa, preferably from10 to
150 MPa, nor eespecially prefprably from 25fto 66 NiBaj frofOthe Miasypaiat of prevantiyg
preferably from20 to 80 Mra, especially preferably from25 to 60
MPa, from t hamdesirphle dowerfing of denstppgrting capacitywadsed by distntegrationruf thé t he
supporting capacity caused by disintegration of the 5 particle

consti t §iti ng pankclpaonstituting\the pattivkes when thesligid suefattanbogmapodition is addettied
to the particles. Here, the particle strength can be determ ned by the
met hod - to the paxiwlésh dderien thehpartiolesstrengtincamiet Hetdrmineditey thermethbds
descri bed bel ow. It is even nore preferable that the
particl es fordescribest i thg rmeasurémentanethod of the particlashdesgrileadkbelowmnvent i on
have both of the above-described preferable mcroporous 10 capacity
distribution and gdhisévenanerer prefrableTthat the pacticled forpuppertingesswiactatodf
that the node dianmeter of the mcroporous capacity distributionis 1.5
[err] mor | edhe present inventiomhave hethrifithe pboverdescatbedi prefendble mectaparogs a
m cropore dianmeter of 0.01 to 3.0 [err]mis 0.3 nL/g or nore, and
that th@ par tdapacityidistnption and particksSstrtemgtlo OThPareferable propertigsearesuch
preferable properties are such that the node dianeter of the 15
nmi cr opor ous dhyidbe modsi diametertafdhe microporus ¢dpacidy distdbytiorhist 1.6 hem or less,
m Cr opor ous

P that the microporous capacity of one having a micropore diameter of 0.01 to

3.0 um is 0.3 mL/g or more, and that the particle strength is from 15 to 100 MPa.
The more preferable properties are such that the mode diameter of the

15 microporous capacity distribution is 1.1 pm or less, that the microporous
capacity of one having a micropore diameter of 0.01 to 2.0 pm is 0.3 mL/g or
more, and that the particle strength is from 20 to 80 MPa.

3. Method for Increasing Number of Water-Soluble Salt Particles Which Are
20 Present in Preparation Liquid
There has been studied a treatment of increasing the number of water-
soluble salt particles in the process of preparing a preparation liquid, which
comprises (a) preparing a first preparation liquid comprising a solution or shurry
comprising a water-soluble polymer and a water-soluble salt; and (b) subjecting

25 the first preparation liquid mentioned above to a treatment of increasing the



capacity of one having a mcropore dianeter of 0.01 to 2.0 [err]mis 0.3

m./ g or nore, and that the particle strength is from20 to 80
- MRa. 3. Met hod for Increasing Nunmber of Water-Sol uble Salt
Particles Wiich Are 20 Present im3Preparation Liquid

There has been studied a treatnent of increasing the nunber of water-
sol uble salt particles in the process of preparing a preparation |iquid,

whi ch conprises (a) preparing a first preparation liquid
conpri si ng ansoiberiofrwater-sdlubleysalt particles, therabyrgivingp second prepasatitn Bquid
polymer and a water-soluble salt; and (b) subjecting 25 the first
prepar ati on |hayingamincréased sumbey of the partickes; asecnmpdred e theasumber ofthe
13 nunber of water-soluble salt particles, thereby giving a
second pr epanéatémsolublpsalf particles whielarepresentiindhe fisst preparation bfjuidneAs a
particles, as conpared to the nunber of the wat er - sol ubl e sal t

particl es whiresulaithe follayeing meansi(@) to (Htmentignedahelow have bieen founda

result, the follow ng neans (1) to &21 menti oned bel ow have been found. 5
Here, the prepar aters, thequeparstion liguistisubjectedteaandans foninceeasingthehe

nunber  of the water-soluble salt particles exenplified in 21) to (3)
nentioned  number ofthe watarssolultle sals particlessexenspliftediing(1g pe  3x mentioneglii d.

(D precipitating a water-soluble salt dissolved in the first preparation
li qui d. below i{ ferred tpsa secondi preperation liquidibl e salt particles in the
first preparation liquid to 10 . a wet pulverization. =

(3)  addi ng(ib t peeqipitating,a syaserasaluble|salfudissol vadsinthe Sirstqueparatios diquid.
particles L whi ch may be the same as or different fromthe
wat er - sol ubl €2} al wsubjecting the water-soluble salt particles inrthp firstrproparation liguiditader

the conditions that the fine particles can be
10 a wet pulverization.

(3)  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 the conditions that the fine particles can be

present without being substantially dissolved in the first preparation liquid.

15
In addition, a combination of two or more of the means (1) to (3)
mentioned above is a preferable embodiment of the present invention.
Further, a process for precipitating a water-soluble salt dissolved in the
first preparation liquid described in (1) has been studied. As a result, there have
20 been found the following means.

(1-1) adding a microcrystal-precipitating agent to the first preparation liquid.

(1-2) concentrating the first preparation liquid.

(1-3) adjusting the temperature of the first preparation liquid so that a dissolved
amount of the water-soluble salt dissolved in the first preparation liquid is

25 lowered.



present wi thout being substantially dissol ved in the first preparation

li.quid. 15 I'n addition, a conbination of two or nore of

t e means (1) to (3) menti oned above is a preferabl e enbodi nent
of the present invention. 14Further, a process for
precipitating a water-soluble salt dissolved in the first
preparation liquid described in (1) has been studied. As a result, there
have 20 been found the foll ow ng neans. - (1-1) adding a

m crocrystal -precipitating agent to the first preparation |iquid. _ _
(1-2) concentrating the first preparation |iquid. (1-3) adjusting

the tenperature oflnabdition the preejpitatioh@f the watet-sobubilosalt dydi coigbivatlon of
anount of the water-soluble salt dissolved in the first preparation liquid

is 25 two or morevedfithel means (1-1) to (1-3) mentioned above is a preferable

14 In addition, the precipitation of the water-soluble -
salt by a coebibodiment affthe present inventionor nore of the nmeans (1-1) to (1-3)
menti oned above is a preferable enbodi ment of the present

i nventi%n. 5 Here, as a methdat for canfisming thedaétcthaicthe inumber @f igerl-gsltiblchat

t he nunber of water-soluble salt particles in the second

preparation kalgpadidles inthe secemd preparatioatliqpfid isincféased from that of thy Brar at i on
liquid, there can be enployed, for instance, the following in-line type

TR00°) . “The mothod 1or cont L rmmt 1o w1 ba oxonpl T, e bel an S0 CaPe
One- t housand pgwales drdplettmaopitering system (mapuifattiredbyi GASENTEC SIE8EB-TBCa
M100”). The method for confirmation will be exemplified below.
10 One-thousand grams of the preparation liquid is weighed and placed in a
1-L stainless beaker, and stirred in a thermostat of which temperature is adjusted
to the same temperature as that of the preparation liquid with rotating agitation
impellers with 3 propeller wings of 2 X 4 cm at a speed of 200 r/min. An in-line
type powder droplet monitoring system (manufactured by LASENTEC, “TSUB-
15 TEC M100”) is penetrated at an angle of 45° to the liquid surface of the stand-
still preparation liquid, and attached at a position 3 cm below the liquid surface.
By the arrangement, particles are always collided to the window surface when
e stirred. Using “Control Interface for FBRM Ver. 5.4 Build 58b” (manufactured
by LASENTEC) as a software, a focus position is set at a position on the inner
20 side 0.02 mm from the window surface. The measurement duration
(measurement time period for each run) is 14.5 seconds, and the averaging
(moving average) is taken with 10 measurements. The number of counts
(particles/s) at the time of 5-minute measurement is determined.

The above measurements are taken for the first preparation liquid and the

25 second preparation liquid, and the obtained number of counts is compared.



- 1-L stainless beaker, and stirred in a thernostat of which tenperature is
adj ust ed to the sane tenperature as that of the preparation liquid
with rotating agitation: impellers with 3 propeller wings of 2 X 4
cmat a speed of 200 r/mn. An in-line 15 type powder dropl et
nmoni toring system (manufactured by LASENTEC, "TSUB- 15 TEC MLOO") is
penetrated at an angle of 45 to the liquid surface of the stand-
still preparation Iiquid, and attached at a position 3 cmbelow the liquid
surf ace. Specificaly, by havinganigeger mumbeaof icotints fer theedecand peeparatitar to t he
wi ndow surface when stirred. Using "Control Interface for FBRM
Ver. 5.4 Bui liguidthan(the nufnber of edunts for the filsy ptepagticEdiquid, thesoédnbe e, a
focus position is set at a position on the inner 20 side 0.02 nmfrom
t he wi ndow seohfiraed Zhdncreassuindive mumber af thewater-soluble ¢abt partiodexeintthei me
period for each run) is 14.5 seconds, and the averagi ng (nmovi ng
average) is et prephrationrtisprd as cemparedfochat imthe fét prepaation liquid.
(particles/s) at the tinme of 5-m nute neasurenent is determ ned.
The abdve neasur erdso,sthaimcreadedn the nutriber bf cotntsrcapalsat beodirédthutshfantd he
25 second preparation |liquid, and the obtained nunber of counts is
conpar ed. by using the above in-line type powder droplet monitoring system when 15
Specifically, by having a | arger nunber of counts for the second
prepar ati on preparing theisqeond preparation liqmid frono thecfirst peeffasatiakqidr st
preparation liquid, there can be : confirmed an increase in the
nunmber of the wat deredhabheresseadinymnbderi of the water-suluble salt particlse oond
preparation liquid as conpared to that in the first preparation liquid. 5
Al so, the incompanisomta the munbarofdhe satert-soluble saltpartieles iwhich ane prosdritined
by using the above in-line type powder droplet nonitoring system when
preparlthg t héhesfirss preparatgen Hquidrcaningtibel absadutelyhdetermineddfrepahanumbet ofjui d.
Here, the increased nunber of the water-soluble salt particles in

the water-soluble salt particles which are present in the first preparation liquid.

For instance, the difference in the number of counts of the second preparation
liquid from that of the first preparation liquid obtained by the above method may
be preferably 500 particles/s or more, more preferably 1000 particles/s or more.
15 Here, among the above means, it is preferable that the amount of the
water-soluble salt undissolved in the second preparation liquid (namely,
precipitates derived from a water-soluble salt and/or fine water-soluble salt
- particles added to the first preparation liquid), which is increased by the
treatment of increasing not only the number of the water-soluble salt particles
20 which are present in the second preparation liquid but also the amount of the
water-soluble salt undissolved in the second preparation liquid [treatment of (1),
(3) or combining two or more means of (1) to (3)], is 3% by weight or more,
based on the amount of the water-soluble salt dissolved in the first prepafation

liquid before carrying out the above means. From the viewpoint of forming

25 further effective supporting sites in the inner portion of the particles after



conparison to the nunber of the water-soluble salt particles which are

present in 10 the first preparation |liquid cannot be absolutely
determ ned fromthe nunber of the water-soluble salt particles
which are present in the first preparationgliquid. For instance,

the difference in the nunber of counts of the second preparation
liquid fromthat of the first preparation |iquid obtained by the above
met hod may be preferably 500 particles/s or nore, nore preferably

1000 parti cl gptsy-aiying'therebyimproving the suppittifig abiliyotheencilig ¥ emoeans, it
Is preferable that the anount of the wat er - sol ubl e salt

undi ssol ved iptefeiigbly &6 by weightoeinose) stillovbtt preferably: 8% by weight bf awrg) t at es
derived froma water-sol uble salt and/or fine water-sol uble salt

particl es addaésttprefesblyilods bpvesighiosr mord. | Quithg otheribahd) fomnthe iy t he
treatnment of increasing not only the nunber of the water-soluble salt

particles 20 of sec?xin%:ﬂtdmiifrep@foﬁs eapadity ofthe pacticlds foramppeitingna Surastgntout
e

al so the anmpbunt of t wat er - sol ubl'e salt undi ssolved in the

second $r eparciitained aftetisphajidrenigrad thethafiddeability of the secodd ppépaaatidn Hynid t wo
or nore neans of (1) to (3)], is 3% by weight or nore, based on

the amount ofaftehsubjetting sothedboveahéand] threcimeuhtiof théevatérrsolublesphar at i on
| i quid before carrying out the above neans. Fromthe viewpoint of formng

25 | fu ][ tundlisselvedahithe seoomdqrepargtion ligmid inck¢wed byahe pbsve meand ist he 6
particles after 1
spray- dryi ng prefeeatdp\s0Phby avéipht érhless; magrerprefegabililscs by wéighteomlesd, stifl nor e
preferably 5% by weight or nore, still nore preferably 8% by wei ght or
nor e, morerprsferablyf30%ablyywdight oyless;immbst preferable 250 by veeight wrlebgnd,
fromthe viewpoints of securing the m croporous capacity of the
partici@s fombaseppnithe ngtea-solublasaltdissobved in thifiastprepahtion ligpiday- dryi ng
and the handl eability of the second preparation liquid after
subj ecting to the Eircarrommtah {%)tdfdhematert-sodfiblesaltwmdéssobet dhitie sedond
preparation liquid, which is increased by a means of increasing the amount of the
water-soluble salt undissolved in the preparation liquid, is determined by
measuring the content, the dissolution rate and the ratio of undissolved portion of

15 the water-soluble salt in the preparation liquid before and after the treatment as
determined by the subsequent method. -

First, a content T (%) of the water-soluble salt of the first and second
e preparation liquids is determined by ion chromatography, or the like.
Also, the dissolution rate of the water-soluble salt is obtained as follows.

20 A preparation liquid is filtered under reduced pressure, and a water
concentration P (%) in the filtrate is determined by a far infrared ray heater-type
moisture meter (manufactured by SHIMADZU CORPORATION) or the like.
Further, the water-soluble salt concentration S (%) in the filtrate is obtained by
ion chromatography or the like. Supposing that the water content of the

25 preparation liquid is Q (%) and that content of the water-soluble salt in the



undi ssol ved in the second preparation liquid increased by the above neans

IS preferably 50% by weight or |ess, nore preferably 35% by

wei ght or less, still nore preferably 30% by wei ght or |ess, nost
preferably 25% by wei ght or less, 10 h@ased on the water-soluble salt

di ssolved in the first preparation |iquid. The amount A

(%9 of the water-soluble salt undissolved in the second

preparation liquid, which is increased by a nmeans of increasing the anount
of the prepamaomhqutd istT €¥ athe dissolutionl sateiU (Yo) bbtherwatar-soluble saltjisi d,
is determ ned by measuring the content, the dissolution rate and
the ratio of thinedby\tbelftpihvwmgrequhtlonS the water-soluble salt in the
preparation |liquid before and after the treatnent as determ ned by
t he subsequent nethod First, a content T (% of the

wat er-sol ubl e salt of tISs@lution and(190cxR1x Q) preparggjon liquids is
determi ned by ion chrorRated¥aphy, or tRexITke. Al so, the

di ssolution rate of the water-soluble salt is obtained as follows. 20

A preparation liquid is fil tered under reduced pressure, and a water

neator-fype |\ Howeiks Shenhé BBae dRshliiah AP calaNarEde Riasdd 1OBkACRAT! o
the Iik th h I trati S (9
"n the filt ra%l%w&tl%{ay're@er%werefas“’?‘bﬁ% pL i R S R
S t hat t t t | d 9
and chat condriony ells StaEd e dofning eaufipRl ™ =107 11O A Te Q19

17 preparation liquid is T (%, the dissolution rate U (% of
the water-soluble salt is obt ai ned by the follow ng equation:
Di ssol ution (100 xRSty ¢D (1) late (%
(PxT) Undissolved = 100-U In
Portion (%)
10 Supposing that the content of the water-soluble salt is T1 (%), the

dissolution rate is U1 (%), and the ratio of undissolved portion is V1 (%) in the
first preparation liquid, and that the content of the water-soluble salt is T2 (%),
and the ratio of undissolved portion is V2 (%) in the second preparation liquid,

the increased amount A (%) of the water-soluble salt undissolved in the above

15 second preparation liquid is obtained by the following equation.
Increased Amount A (%)
of Water-Soluble Salt _ (T2 x V2-T1 x V1)
Undissolved in Second 100 ® T1 x Ul (I
Preparation Liquid

In addition, in the preparation of first preparation liquid comprising a
water-soluble polymer and a water-soluble salt, and subsequent treatment of

20 increasing the number of the water-soluble salt particles which are present in the



5 > However, when the above dissolution rate cal cul ated exceeds

100% the dissolution rate i s considered as 100% I|In addition,
the rati o of undi ssol ved portion V (% is obtained by the

foll owi ng equati on. 18 Rati o of

Undi ssol ved = 100 - U (rr)

Portion (% 10 Supposing that the content of the

wat er-soluble salt is T1 (%, the dissolution rate is Ul (%, and

the ratio of fustprepatatiod lypud,ithe nare\finet e vateriseluble salt pafticles whichpareat i on
liquid, and that the content of the water-soluble salt is T2 (%, _
and the rati gresentiidthessecondi prepardtion liquidtawliich arsvincheassd byrttie reapmert] then

| i quid, the increased amount A (% _ of the water-soluble salt
undi ssol ved ismalleethesmicropere diameter of thepattizlest foo supparts obtaimable by spdyby
the foll owm ng equati on. I ncreased Amount A (% of
Vit er - Sol ubl dry@ags whereby arogffect (of 2mproxdng thecsugiborting ability {d incyeased. From
Undi ssol ved i n Second ] Tl x Ul Preparation
Liquid?3 this viewpoint, the averaige perticlé size lof the wpaterssoluble salt partidles which
preparation |iquid conprising a wat er - sol ubl e polyner and a

wat er - sol ubl @rspresentindhe seconguprepanation diquid inskezed by the teatmaitig t he -
nunber of the water-soluble salt particles which are present in the
18 preferably 4Brup ar dessomoré prefexabihdS o or Idsnestill imerevpteferably ubl e
salt particles which are ) present in the second preparation
li qui d whi ch38rimiondessacspeciajly prefarablyt2fepm, ortless, more especially prdferbly he
m cropore dianeter of the particles for supports obtainable by spray-
20 pm or less, still more especially preferably 15 pm or less, most preferably

10 10 um or less.

The average particle size refers to an average particle size calculated from
the particle size distribution re.sulting from subtracting the particle size
distribution of the particles which are present in the first preparation liquid from
the particle size distribution of the particles which are present in the second

15 preparation liquid as determined by the following measurement method.

The particle size distribution of the particles which are present in the first
or second preparation liquid can be determined by using the in-line type particle
droplet monitoring system (manufactured by LASENTEC, “TSUB-TEC M100”)
which is used for the determination of the number of counts mentioned above.

20 The average particle size of the water-soluble salt particles which are present in
the preparation liquid described in the present specification is a measured value
using “TSUB-TEC M100.” The measurement is carried out in the same manner
as the measurement for the number of counts described above except for

determining the particle size distribution at the point of 5-minute determination.

25 Here, the median code (particle size at which the cumulative number of particles



drying, whereby an effect of inproving the supporting ability is increased.

From 5 this viewpoint, the average particle size of the

wat er -sol ubl e salt particles which - are present in the second
preparation liquid increased by the treatnggnt is preferably 40
[err]mor less, nore preferably 35 [err]mor less, still nore preferably

30 [err]mor less, especially preferably 25 [err]mor less, nore especially
preferably 20 [err]mor less, still nore especially preferably 15

[err]mor | eds50%)ss definédasbh pvérage particl®sizer If inpreferable that the water-

The average particle size refers to an average particle size cal cul ated
from solubde salt particlesswhizhdire prédent inothersesend prepafatiom lsqihd mse thasg t he
particle size distribution of the particles which are present in
the first prepaprisiogsélidpconposedof the same salt he thpawateriselubile saltidssolviedt i on
of the particles which are present in the second 15 preparation liquid
as det er mi nednithe ptepafaiidndiquig amd/orwonpeundrsalth thkreof, which can serve as séd
particle size distribution of the particles which are present in the first
or secofid pr egpstalsicuming precigitation e thbeprecessrofcspay-deying thérwaten-solutde sglve
particle dropl et nonitoring system (nmanufactured by LASENTEC,

" TSUB- TEC MLatissolved in the lignid phaseofithe preéparatidncliguide rTheraatensohible kalt nunber
of counts nentioned above. 20 The average particle size of the

wat er - sol ubl gastitles pdrich careservt as beeak eryptabssmmtthose which can servenas peeygar at i on
| i quid described in the present specification is a neasured val ue

usi ng " TSUB- Tiatinglthe precipiatimmnef thenwater-selubler saliedissnlved in thiediqadphasmokr
as the neasurement for the nunber of counts described above except for
det er mi ni ng tthe ppeparatidncliguidan dhe pracess oDspray-dryiagp And thef waterdsa salt
determ nation. 25 . Here, the nedian code (particle size at which the
cumul al®ve nproepitating i theqgiresess of spray-drying with seed crystals as a core which are
19 is 509 is defined as an aver&ge particle size. It is
pref erabl e t Ipaesemhén thex dispersion state in theosprayed dropletp is piecipitatadhascfinar e
present in the second preparation liquid are those . .
acicular crystals which are subjected to crystal growth adjustment action of a
water-soluble polymer, whereby it can be effectively utilized for improving the
supporting sites in the inner portion of the particle. From the viewpoints of
15 precipitating microcrystals in the inner portion of the particle for supports
obtainable by spray-drying, thereby making the micropore diameter even smaller,
and improving the supporting strength for the liquid composition and the particle
strength, it is preferable that the water-soluble salt particles which can serve as
seed crystals are very fine and large in number.
20
4, Acceleration of Absorption of Liquid Surfactant Composition Through
Cave-In Hole
As conditions for the particle for supporting a surfactant to exhibit high
supporting ability, it is necessary that the particle has a large amount of space

25 (supporting site) for supporting the liquid surfactant composition in the inner



conprising solids conmposed of the sane salt as the water-soluble salt

di.ssol ved in the preparation liquid and/or conpound salts
t her eof , which can serve as seed 5 crystals during precipitation in
the process of spray-drying the water-sol gbl e salt di ssolved in

the liquid phase of the preparation |iquid. The water-soluble salt
particles which can serve as seed crystals are those which can serve as a.

core duri n% the precipitation of the water-soluble salt dissolved
in the |iqui gpoptiers of tfe particle. Moredver,pit tsespaciatly impgttant that ihtheyproduetiornf
spray-drying. And the water-soluble salt 10 precipitating in the

process of smippvdieyy dgtergant thasabie tiquid surfactantgoopositiom iskquacldy absorbed,
present in the dispersion state in the sprayed droplets is precipitated as
fine from ¢he viearpointeff improvément iarthe produstivey. t o crystal growth

adj ustment action of a wat er - sol ubl e pol yner, whereby it can be
ef fectively utili Zssidé¢ssribedabove,nghemthe preparation liguishgencirally sompsising a he
inner portion of the particle. Fromthe viewpoints of 15 .
precipifati ngwatens@lubftspdymer and laevatarreolupler saltis spray-duedainc¢ecevapiovation

supports . Oobtainable by spray-drying, thereby making the m cropore
di anet er everwfeneistuse mainly takes plaggat thepnofacesyof the sprayedrdroplgts; themgtér-f or
the liquid conposition and the particle strength, it is

preferabl e t Isalubdléeomponents dissblveddnlithe praparationsliquid onigeata te die/surface
seed crystals are very fine and |large in nunber. 20 4. )
Accel er at i on togetherswitptmeistuse withythicpregress of thet spcayrdoging; smthmk thauparticle
Cave-In Hole . As conditions for the particle for supporting
a surfact ant obgaingdhaBer spraydrying takes a sphepisal strenfureh of which purface iscostasar y
that the particle has a | arge anount of space 25 (supporting site)
for supBorti rmith Asonting fidmgnainky: constiteted by watei-solble salt anda water-soluble
20
polymer. The coating film formed on the particle surface serves as a factor for
delaying or inhibiting the absorption of the liquid surfactant composition into the
inner portion of the particle.
Therefore, a method for increasing the supporting rate for the liquid
15 surfactant composition in the particles for supports has been studied. As a result,
it has been found that the absorption of the liquid surfactant composition is
speeded up by changing the shape of the spray-dried particle (particle for
supports). The spray-dried particle is obtained as an aggregate of a spherical
particle obtained by influence of spherical or sprayed droplets, and it has been
20 found that the absorption of the liquid surfactant composition is dramatically
speeded up by poking a hole from the surface to the inner portion of the
spray-dried particle in at least one location, for instance, poking a hole with a
needle or the like. In other words, it has been found that the particles for
supporting a surfactant having excellent supporting rate for the liquid surfactant

25 composition can be obtained by changing the particle shape to have a cave-in



>

portiron of the particle. Mreover, it is especially inportant that in the
production of powdery detergent that the liquid surfactant
conposition is quickly absorbed, fromthe viewoi nt of inprovenent
in the productivity. As pgescribed above, when the
preparation liquid generally conprisinga 5 wat er - sol ubl e pol yner and
a water-soluble salt is spray-dried, since evaporation of noisture
mai nly takes place at the surfaces of the sprayed droplets, the water-

sol ubl e conphoinhavidg astiuctrte ithattthereexesisia dbllow ini thaiinheripprtior of the he

surface together with noisture with the progress of the
spray- dryi ng speay-diied pattielg antliacparticle surface is opersdrand conmunicgteslywithytheig
takes a spherical structure, of which surface is coated 10 with a

coating fi| mhotiow in thensnértpartian Kyarticleesurface beirtg eavedtin).and a wat er - sol ubl e
pol ynmer. The coating filmfornmed on the particle surface serves as a factor
for del ayAsgymethodfortefficiently peepaving the ipartialé fohsnpporgsi(davesint act ant
conposition into the i nner portion of the particle.

Ther ef of e, apastidlephdving thececamsiniple, remsthoddior nreking cavifigin thepartigle d 15
surfactant conposition in the particles for supports has been studied. As a
resul t, surface at thegqointeafispraysdaying has been stbdiedptAoa result, fitshdsi beeind

surfactant conposition is speeded up by changllincg the shape of the
spray-dri ed found that tiepeontent of thecave-in particle muhp spray)rdrigd patisleaganibe ed
particle is obtained as an aggregate of a spherical particle
obt ai ned by idndthatically hnbreaptrgb}'(adjustingﬁhﬂ egmgositiopite apartaewlar tangesakben 20
found that the absorption of the liquid surfactant conposition is
dramat i cal | y adjusting the wagerexpatent of itye preparagioa liqiié ahd sprayhdrying cenditipns.t he
i nner portion of the ] spray-dried particle in at |east one
| ocat i bh, for instBhexaveyniparticle iththeepraserntt invention will be deseaiibeddn fatther i ke.
In other words, it has been found that the particles for )
supporting adetaik abheeaveninolg (hodepis basicadlymrosant iy at east anerlocaion pfjonel
surfactant 25 conposi tion _can be obtai ned by changi n% the particle
shape to hav®agtideydhemction for sufficiently speeding up the absorption of the liquid
surfactant composition is exhibited by this cave-in hole, and a plurality of
cave-in holes may be present in one particle for causation such as interference of

15 droplets in the drying tower.

5. - Explanation of Cave-In Particle

The phrase “particle which is cave-in particle having a structure that there
exists a hollow, namely a cave-in hole, in the inner portion of the spray-dried

20 particle, and that a particle surface is opened and communicated with the hollow

in the inner portion” contained in the particles for supports of the present
invention refers to a particle having an external appearance, for instance, as
shown in Figure 1, and having a cross section as shown in Figure 2.

In addition, the preferable size of the cave-in hole in the cave-in particle

25 contained in the particles for supports of the present invention will be defined.



21 - hol e having a structure that there exists a hollow in the

i.nner portion of the spray-dried particle, and a particle surface
i $ opened and conmuni cated with the hollow in the inner portion
(particle surface being caved-in). 22 As a method for
efficiently preparing the particle for supports (cave-in 5 particle)

havi ng the cave-in hole, a nethod for making caving-in the particle
surface at the point of spray-drying has been studied. As a result, it has
been * The projacted lanta diametarrafahe pafticle carc he ebtaingshby photographing a
spray-dried particle can be dramatically increased by adjusting
t he conposi t panticleousing amuicrascape centgring ahdut the openingzef] the caverin helevast er
content of the preparation liquid and spray-drying conditions. 10 i

The cave-in shown id Eigune ma(bcdsnltaﬁngmh@pxdjcntea{mda diemetss dram e equation her
detail. The cave-in hole (hole) is basically present in at |east one

| ocati on of (V) by using the prajected area (8¢) aftheqarticle medsiired froml thespeedi ng up
t he absorption of the liquid surfactant conposition is exhibited
by thi $ cavephotopgraphed padicle mhagal i ty of cave-in holes may be
present in one particle for causation such as interference of 15

droplets in the drying t r. ... 5. Expl anati on of Cave-ln
Particle iSfOJec'feg%ﬁéI?iﬁmﬁgeé "part hol @ gyleh is cavediny particle

havi ng a struct ur eof Raxticlher e exi sts a Hollow, namely’a cave-in
hole, in the inner portion of the spray-dried 20 particle, and that
a particle surface is opened and comuni cated with the hol | ow in

e e ports o I kR LA e JRRAR o eaiige
o e 2, oPURA b kfd 1By AR B8 AoFEBIE ARG ARREONN
nol e B GRUABRIHRGAE G Fhaper v RASEHRENTlghR o e PR et

above with an opening as shown in Figure 3.

Projected Area Diameter _ 12
of Hole = 2X(S2m) V)

Here, as the microscope for the above measurement, there can be used, for
15 instance, a digital microscope "VH-6300“ manufactured by KEYENCE
CORPORATION and SEM such as a field emission scanning electron
microscope "Model S-4000," manufactured by Hitachi, Ltd. In the calculation of
the projected area, there can be used, for instance, WinRoof manufactured by
Mitsutani, and the like.
20 A preferable diameter for the hole which is present in the cave-in particle
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)

X 100



22 - The projected area dianeter of the particle can be obtained by

phot ogr aphing a particle using a m croscope centering about the
openi ng of the cave-in hole as ' shown in Figure 3, and cal cul ati ng
the projected area dianeter fromthe equa23on (1'V) by using the
projected area (S1) of the particle neasured fromthe 5 phot ogr aphed
particle inmage. Proj ected Area D aneter 2 x (S1l/[err])

[err] article

(] .. of P _ I n
addition, thas %‘}/{t))?rempw In addiipn fomy thg vigwRoints that the liguid swdeetint an be
obtai ned by the equation (V).by using th rojected area (S2),0f th ol e
10 det er SPABESItION I§ L2 Herated binan -ef%doqﬁm 8&@&3'6% hPI?e aﬁartﬂ#tm e

ment i oned ., above with an openi,ng, shown .in Fj gure 3.

Proj ect ed Ar &Parf pe eVClQ"l)@S‘E@?/*{' g}hep):%hape 18 desuecf(%; external

of Hol e re, as, the mcrqscope for the aboye measurenent,
there can be 2pReaanee the 15‘3% 1atiedis prefera &0511 Bp 7§1‘Verme@d§s¥erwy rd

manuf act ured by YENCE : PORAT and SEM such field
emi ssi oh scaid ﬁﬂ%@ﬂﬁ@pmreferably?&m 8@5@%@ es y Bieioe ,Y'ﬁ%‘rﬁf%ép%ed

by Hitachi, Ltd. In t al cyl ati_on of the projected area, there
can be used, TRQst PIofeE onyd Ake 0%ranuf act ured by M tsutani, and
the like. 20 A preferahl e diameter for the hole which is.
present in the cavdedepthpf the hole which is presentand caw-%n@raahmt@geéém

supports of the present inventiopn is a hole in which: )
(Projected A pmfﬁﬁl‘f@r SupPqusy @ the present jnvegion is expressed by the rafp gf@ct ed
Area Di aneter_of Particle )

distance d etwee)'n a tangent line X of an open surface of the cave-in hole and a

10 tangent line Y with the bottom of the hole in parallel to the tangent line X as

shown in Figure 4 to the projected area diameter of the particle described above,

1e.,
(Distance d) X 100
(Projected Area Diameter of Particle)
15 Here, the depth of the hole can be determined, for instance, by splitting a particle

wjth a surgical knife or the like at a plane perpendicular to the open hole portion
of the cave-in hole as shown by the broken line in Figure 3, and photographing
the cross section with SEM or the like. It is preferable that the depth of the hole
which is present in the cave-in particle contained in the particles for supporting a
20 surfactant of the present invention is such that the ratio as defined above is 10%
or more. In addition, from the viewpoints of even more increasing the
supporting rate for the liquid surfactant composition and even more securing the
supporting capacity for the liquid surfactant composition in the inner portion of

the particle in a large amount, the ratio is more preferaBly from 10 to 90%, more



23 E Is 2% or nore. In addition, fromthe viewoints that the

| iLqui d surfactant conposition is easily infiltrated by and
entered through the cave-in hole, and that a particle shape even
closer to a spherical shape is desired fo24external appear ance,
the above ratio is preferably from2 to 70% nore preferably from4 5
to 60% still nore preferably from6 to 50% especially preferably from8
to 40% nost preferably frqom 10 t The

o
Hopth bf 1t hePrRfEEablinRem 15 10,80 pepeaialiy,prefably Hogu? e 7&%ont ai ned | n

the particles for _supports of the prese I nvention, is. expressed by the
ratio of a Itis H@‘Zﬂ@éﬂ&e%! @‘Pﬁn e@anwpmﬁfeu»ﬁ?@fcoaﬁHWE sur f ace
of the cave-in hgle_and a 10 tangent,Jine Y with the bottom of the hole
in parall el geof apfgmwlqs fer supports of the presghbiYeRtioFisyifie of mere; he

proj ected area di apeter of the particle described abov i.e.,

(Di stance d) preferably 50% onmgre, more preferably 700p 05 jrrézfﬁeﬁﬁkn@ae prefpxably of
Particle) 15 Here, the depth of the hole determ ned, for

i nstanc®, by SQp PY MOKg I&owrpfm@y 90°oormore®n3ﬁ%99/§9¥ @ass olthee or the

i ke at a plape perpepdicular to the en hol.e partion,. of the
cave-in hol e"&‘é"’g‘ﬁ-ﬂgﬂpwr? ﬁBeqSlﬂlb’l@é‘gq “f%@VFQ{ *ﬁsﬁ&ﬂ@g the Liguidswstagtand phi ng

the cross section with SEI\@)or the,like. I& is.&referable that the depth of
the hol e composifjan, thereby, meteasing themredyctalyi n particle contained in the

particles for suppor surfac an&le?hlatnhtﬁepresent Inyention is

ting a, 20 .,
such that the rat'%aggnﬂ)@i thecpnstipieat p X CaVe-MpPALCIS, addition,
fromthe viewpoints ,of even.nore increasing th ] suppor tj r.at e
For M et | o rmEaned abat T e jesant sy eatigndneindsp particlss Vi & hele Kaving
supporjfjing capacity for.th i qui d, surfactant conposi.tion in the inner
SuPPotld of 8% odtsidR it WefinediasthS ShycBols AHORSH ADOVEL A S PAE

- 0,
preferably f an als%hglglcglopgrticrﬁ%rh%ving no cave-in holes, and the like. It is desired that

the content of these constituent particles is 70% or less, preferably 50% or less,
more preferably 30% or less, still more preferably 20% or less, most preferably
10% or less.

15 Here, the content of the cave-in particle in the present invention is
determined by the following method. Specifically, using nine-step sieves each
having a sieve-opening as defined by JIS Z 8801 of 2000 um, 1400 pm, 1000 pm,

710 pm, 500 pm, 355 pm, 250 pm, 180 pm, or 125 um, and a receiving tray are
used, the sieves and the receiving tray being attached to a rotating and tapping
20 shaker machine (manufactured by HEIKO SEISAKUSHO, tapping:
156 times/min, rolling: 290 times/min), a 100 g sample of the supporting
particles is vibrated for 10 minutes to be classified. Thereafter, the weights of
the receiving tray and the particles on each sieve are determined, and the mass
base frequency at each particle size (T1 % by weight, ... T10 % by weight) is
25 calculated. Next, 100 or more particles (U1 particles, ... U10 particles) are



24 ° preferably from15 to 80% especially preferably from20 to
70% It is desired that the content of the cave-in
particle in the constituent particle of the particles for supports
of the present invention is 30%or nore, 25 preferably 50% or nore,
nore preferably 70% or nore, still nore preferably 5 80% or nore,
nost preferably 90% or nore and 100% or |ess, fromthe Vi ewpoi nt

of nore speedi and effectjvely absorbing the Iiquid surfact

conposi ti on, cPhé‘?tﬁ‘EWblﬁéFgfagpﬂb%ﬁﬁénm&%%W‘iW F‘}F&l particle size, and the numher
addition, the,.constituent particle, other tha he cave-in particl

ment i oned abetswﬁq%@fefglﬁ&gxﬁﬂnpmxﬁ&ﬁmﬂﬁa @%&P@P&PQ&%WﬁgVA hol e
having 10 a.size i de. t hat defined gs the cave-in hole nt j oned
above, a spl PRIHSIES: i <f g\yf(?pmeieS?aswavaAu%tsieMS% PEPROtHGANOBIAINEdy - i n
holes, and the like. It is desired that |, } t he content of these
const] tuent BYRRIEPLENG theeanient olcths cays-in prrtisls atrash garyicls size

nore prefera % or till re preferahly 20%.or, | ess, st

pref er abl y Mﬂ}ﬂ --101%1@?1@3&&9@%%% rhass base pﬂu@cyuﬁée’éaﬁiéﬁ%?f‘of t he
cave-in particle in é)ge Bresent .invention is determ ned by the
fol | owi ng nefPR@Nt efie;qaveAn particlei ng ni ne-step si eves each

havi ng a si eve-opening as defined by JIS Z 8801 of 2000 [err]m 1400
[err]m 1000 [err]m 710 [err]m 500 [err]m 355 [err]m 250 pm

si'eves and t fe r olomasisdn 8 Padicls Gt SupRRUnES G i ng and tappi ng 20
L EU N P TTIETA eE S IR R W
el ghtld of o watsESSitplepongmet oid g s solibe A SRS TarESOb e RO Oove ar e
determ 0, SRS St e S MRS ShuSR R b, L
particles (U, B8l h TRjuid sirfictont Gmpositon. T sddition, the water-soluble
polymer has an action of imparting strength to the particle.
The preferable water-soluble polymer can be exemplified, for instance, by
15 one or more kinds selected from the group consisting of carboxylic acid-based
polymers; cellulose derivatives such as carboxymethyl celluloses;
aminocarboxylic acid-based polymers such as polyglyoxylates and
S polyaspartates; water-soluble starches; sugars; and the like. Among them, the
carboxylic acid-based polymers are preferable, from the viewpoints of the action
20 of making the water-soluble salt fine and the detergency, concretely including
the action of capturing metal ions, the action of dispersing solid particle stains
from garments into a washtub, and the. action of preventing the particle stains
from re-depositing to the garments.

Among the carboxylic acid-based polymers, acrylic acid homopolymers
25 and the salts thereof (Na, K, NH,, and the like), and acrylic acid-maleic acid



25 ° collected arbitrarily fromthe sanple sieved to each particle

si ze, and the nunber of particles of the cave-in particles

descri bed above for each particle size (Vg particles, ... V10
particles) is evaluated. And a sum of products each obtained by
mul tiplying the content of the cave-in particle at each particle size 5
(vi/ui, ... V10/U10) by the above nass base frequency is defined as the
content of thgomlfelsandtheisalt®thereof (Na, K, N lakd rticles
for Supporting Surfactant of (Na, K, Tﬁé’ aslgrt?iegilkgzhﬁdo%seg%g rts of
the present |iguiehen are nmainly conposed of 10 a wat er-sol ubl e pol yner
and a water-soluble salt. The water-sol ubl e pol yner and the

wat er - sol ubl e sal t Thé eightQiveriple hélechlaf WelghtbfIHOROKhfePdoRible él?&h ve-
in hole for a liquid suréf_gct aﬁe{g_ecorrggsi ti Oe?]@| n additi g_n, 0t he gva ere-%go ubl e
polymer has aprefsrabyfréin 1000966t300008] mwgfef&@bmﬁpﬁﬁmomioelooooo still

The preferabl'e water-sol ubl e polymer can be exerplified, for insfance, by

15 @ne ormée preférably HOMEZO0Wtof SOUD0! Partitubitly frofsrably H8mOS000PP50000, C
aci d- based pol yners; cellul ose derivati'ves such as carboxynet hyl

cel lul oses; especially préférdlsly & diR P00 o 20000.pased pol yners such as
pol ygl yoxyl at es and pol yaspartates; water-soluble starches;

sugars; and the like. Anong them the car boxylic acid-based
pol ymers are preferable, fromthe viewpoints of the action 20 of

maki ng the wat er - Spheioteciddri weigheisadierniifed @l €100y, concretely including
the action-of capturing netal ions, the action of dispersing solid particle

stains 1. frommdadibiantdfs calndsionb polyitryli¢adidt i on of preventing
the particle stains fromre-depositing to the garnents.

Anong fibe car boxyl (AMBRICAN STANDIARBSCORP) Yl i ¢ acid homppol yners 25
‘and the salts thereof (Na, K, NH4, and the like), and acrylic acid-maleic

aci d 2. Eluent: 0.2 mol/L phosphate buffer/CH;CN : 9/1 (volume ratio)

3. Column: PWXL + G4000PWXL + G2500PWXL (manufactured

by Tosoh Corporation)
Detector: RI
15 Sample concentration: 5 mg/mL
Injected amount: 0.1 mL
Temperature for determination: 40°C

Flow rate: 1.0 mL/min

® N A

20 In addition to the above carboxylic acid-based polymers, polymers such as
polyglyoxylates; cellulose derivatives such as carboxymethyl cellulose; and
aminocarboxylic acid-based polymers such as polyaspartates can be used as ones
having a metal ion capturing ability, a dispersibility and an ability of preventing

re-deposition.



26 7 copolyners and the salts thereof (Na, K, NH4, and the |ike)
~are especially excel | ent. - The wei ght - aver age

nmol ecul ar wei ght of these water-soluble pgyyners is preferably
from 1000 to 300000, nore preferably from 2000 to 100000, still 5

nore preferably from 2000 to 80000, particularly preferably from 5000 to
50000, especi al | y preferably from 6000 to 20000.

The nol ecul ar wei @ithet Polyaices fiohedt ?é’lyilﬁi}ilgyﬁ'ohdones (PVR), polﬁt ga¢ d
substance for cal cul ati on: polyacrylic acid RI CAN /
STANDARDS COgR)cols (PEG), polypropideneplycdls 2PPG /dndﬁhéfhﬂkbaﬂéhebIUVPQS/ CH3CN: 9/1
(volune ratio) ( )p » gglunnrguyPV\XsP+ %54000PV\XL + &500PWKL

(manuf act ur egreferable as a dye-traﬂsfer'liﬁhﬁﬁitoﬁodmbﬂlatPE@)and the PPG haking aDet ect or :

R 15 5. Sanpl e concentration: 5 ng/nL : I nj ected
anount: 0.1 mholecular weight.of frohe @bewtat 000etof dbout QDBO(DT‘arB’J\ﬁﬂeﬁ"rabléo bé¢duse the
8. Flow rate: 1.0 nL/mn 20 In addition to the above

carboxyjic agiistohschakapeiriétieof a pastey Wiich HUsduséd by containing water of a
powder detergent, is improved.

The content of the water-soluble polymer in the particles for supports is
preferably from 2 to 30% by weight, more preferably from 5 to 30% by weight,
still more preferably from 6 to 26% by weight, still more preferably from 8 to

10 24% by weight, most preferably from 10 to 22% by weight. Within the above
range, the particle has a sufficiently high strength.

The water-soluble salt includes water-soluble inorganic salts having a
carbonate group, a sulfate group, a hydrogencarbonate group, a sulfite group, a
hydrogensulfate group, a phosphafe group, and the like (for instance, alkali metal

15 salts, ammonium salts, or amine salts). In addition, there may be included
halides such as chlorides, bromides, iodides, and fluorides of alkali metal salts
(for instance, sodium or potassium salt) and alkaline earth metal salts (for
instance, calcium or magnesium salt). In addition, there can be included
compound salts containing these salts (for instance, burkeite, sodium

20 sesquicarbonate, and the like).

Among them, carbonates, sulfates and sulfites are preferable. Carbonates
are preferable as an alkalizing agent for showing a suitable pH buffering region
in a washing liquid, and salts having a high degree of dissociation such as
sulfates and sulfites enhance an ionic strength of a washing liquid, and favorably

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



pol ygl yoxyl ates; cellul ose derivatives such as carboxynet hyl cellul ose; and .
am nocar boxyl i ¢ aci d-based pol yners such as pol yaspartates can be used as
ones having a netal ion capturinggability, a dispersibility and an
ability of preventing re- deposition.

27 O her polynmers include pol yvinyl pyrrolidones (PVP),
pol yet hyl ene glycols (PEG, polypropylene glycols (PPG, and the

like. The PVig rp Water, and have & &@ét&@ﬁee&@gdi&e@éﬁﬂwxﬂpondm Qidhogs, and the
PEG and the PPG having a nmol ecul ar weight of” from about 1000 to

about 20000 ghgymeshrd peHamed Fromk oRidafion de§radat10ﬂ ibyahe hypbetilafiteionst i ¢ of a

paste, which is caused by containing water of powder detergent,

i's inproved. Sodium tripolyphbéphatest Rftalsy bé h@ed/@st thevoatbrB618bROdaYTEr I N
the particles for supports is preferably from2 to 30% by wei ght

nore preferably f @ watefssRYldyalvRIagDe composed of a% glé cBﬁx})@néﬁler-‘
from6 to 26% by weight, still nore preferably from8&8 to 24% by

vei ght , 5 nost beraeddihbinbtion bE& Tph(.i!ra:may e dbpon&itd Sich W é Barbohh@ aMd0y Sulfate.

range, the particle has a sufficiéently high strength The

wat er - sol ubl e sal tin igAgitiéente Sinde tes mtérlsbhﬁﬂe g4l amgéssﬁl&ystaps&m when
carbonate group, a sulfaté group, a hydrogencarbonate group, a sulfite

group, a prec ithred ﬁﬂﬂﬁ@ké@e%wﬁuﬁr-samﬂwﬁsw& fHeOWRer-80RIbId alt | ke

(for |nstance ka | salts, amonidmsalts, or am ne salts).

In addition, rﬁl ifgporit rélelit desimprovement of'Hel stp oﬁﬁfgrhbiﬁtycﬂif 15[&6' des

brom des, |od| , and fluorides of alkali netal sa

i nstance, ?atﬁﬁleifdi%hﬁpéﬂtymﬁirig)théﬂﬂaﬁhib&héﬁﬁt@ﬁﬂtfbrfﬁihﬁh ﬂ%ts (for

I nst ance, ciumor naghesiumsalt). [n addition, there can be included
conpourcd sal tsﬁpmnh isites of 18Rk for fipPortsNedrbosates Bud/ e kiilfates afl mare20

sesqui car bonat e, an the like Anmong them carbonat es,

sul f at es andpmtbfdbﬂe&ndrespmal‘ly adontbindldboNsddigm carbonate and sodium sulfate
is most preferable. Especially, sodium carbonate and/or burkeite, which is a
compound salt of sodium carbonate and sodium sulfate, is important as a base
material for forming the supporting sites of the particles for supports.

15 In addition, since halides of alkali metals and/or alkaline earth metals,
such as sodium chloride, effectively form the supporting sites of the particles for
supports 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



are preferable as an al kalizing agent for showing a suitable pH buffering

region In a washing liquid, and salts having a high degree of
di*ssoci ati on such as sul fates apgl sulfites enhance an ionic
strength of a washing liquid, and favorably 25 act to sebumstains. In
addition, sulfites reduce hypochlorite ions contained in

28 tap water, and have an effect of preventing detergent

conponent s swefitheparticles for supgpvttinga sarfictaar andrase détmpmm&aghadat i on
by the hypochlorite ions. Sodi um tri pol yphosphat es can

al so be usedus&d hde derergentolmpositicha atpreferable weight ratio of (swdivat cirbomatep! e
salt may be conposed of a single conponent, or may 5 be a conbi nation

of a plurali ty (@idiamaifar)ts tisepdrtiekes fof supporatie fevml 180 ol Hanrore

In addition, since the water-soluble salt changes its crystal structure -
when preferably fiioai ¢® fonl 4 stilbhrisie pecferibly fivad ¢10 ®01:8bspepidllymer, the
wat er - sol ubl e salt pl ays an inportant role in the inprovenent of

the supporti peeferbly faonof:(0t foel:2, most pref@ably &b@s1:0a6 1supports. Anong them
as a base material for formng the 10 supporting sites of the particles

for supports, cariwadfig®nafidhothestibiwpdings of sativbyiag both the parfickef srepptieof and
especially a conbinati on of sodi um carbonate and sodi um sul fate

is most pref diepirticlesdpesuppdrting agdifaotaatand s deterpii@perfori@iceewhadi ch i s

a conpound salt of sodium carbonate and sodiumsulfate, is
i nportant asusedassa detergent compasitionab preferdble weighttratio of fsslitunneurbonate of
the particles for supports. 15 In addition, since halides of

al kal i met al and/fodsodiual hafitaktos@vdtér-soitblespolymer) in the particlessfos dppots is
chloride, effectively formthe supporting sites of the particles for

support® as fiiom d8rlytet kil ; moes praferablynfroagbhil go 108¢astile nidre préfevablpfraahf ect
when added to a first preparation liquid conprising sodium
car bonat e andOdrtos2idj onwst preferably founf8i1 &0 208:1di ssol vi ng thensel ves and in
turn precipitating mcrocrystals of 20 sodi um car bonate or sodi um
sul fate, or a confmaddition] & waterrsodiible fwgdrtie salt haemg a low molecubad welight al so
are especially favorabl e because they al so have an action of partially
suppr essi ng tamalsorbeausedras dhe waserssohulde saltt antbinkludes, for tilstareyi ng pr ocess,
wher eby exhi biting an action of increasing supporting rate for the liquid
conposi tion carbokyglapesrsuchlasitiates an finamates? 9n addition, fromh theditivpoint of r om
t he viewpoi nts of satisfying both the supporting ability

15 the detergency, preferable ones include methyliminodiacetates,

iminodisuccinates, ethylenediaminedisuccinates, taurine diacetates,
hydroxyethyliminodiacetates; B-alahine diacetate, hydroxyiminodisuccinates,
methylglycine diacetate, glutamic acid diacetate, asparagine diacetate, serine
diacetate, and the like.
20 ' The content of the water-soluble salt in the particles for supports is
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



.

29 7 of the particles for supporting a surfactant and the

det er gi ng perfornmance when used as a detergent conposition, a

preef erabl e wei ght ratio of (sodi um carbongje) to (sodium sul fate)
in the particles for supports is from1:0 to 1:5, nore preferably
from1:0 to 1:4, still nore preferably from1:0 to 1:3, especially 5

preferably from1l:0 to 1:2, nost preferably from1l:0 to 1:1.

I n addi tion, ifiventiohvan\cotprise s wart-isslulle subgahed. hAS e Watdriifislubler engt h
of the particles for supporting a surfactant and the deterging

per formance wsilsstance, there canbedised ceystiling glhaminositipates, tamosphaupr ef er abl e

wei ght ratio of (sodium carbonate and/ or sodiumsulfate) to

(wat er - sol ubbkimpiabyilieades; silittre divxidés; hpdrated sitivate @ohtpouads,ifay compbafids 9: 1
to 1:1, nore preferably from15:1 to 1.5:1, still nore preferably from

10: 1 to 2:1, sucisas perbiteamdbyntoniie) dhdlthedik?, Froém the viewpoints ofits | n
addition, a water-soluble organic salt having a | ow nol ecul ar wei ght

can al $o be oemttibatiohlte suppert ferotheligmid sirfactamcconsdsitites and A6t proghcHize,
carboxyl ates such as citrates and funarates. In addition, fromthe

vi ewpoi nt  of garteration bfiandisselveed nexunans,edrel the llikeptiescry sallit@ealuminosilicates
nmet hyl i m nodi acet at es, I m nodi succi nat es,

et hyl enedi anamd thesamorphous alurhmosilicatediate preft@ble. In addition, the average
hydr oxyet hyl i m nodi acetates, [err]-alanine diacetate,
hydr oxyi mi nopatichecsine o€ the aluminosilicates fsypreferablyefrathdcetat @ yunglmbaym ¢ acid
di acet at e, asparagi ne di acetate, serine di acetate, and the I|ike.
20 preferably front @65ttod pthe wat er-sol ubl e salt in the particles for
supports is preferably from20 to 90% by wei ght, nore preferably
from 30 to 80% byPrafemgbie crystalline alunnsosilicatteinebide Astgpe 40olites (o by
wei ght. Wthin these ranges, the particles for supports have a
suf fi ci ent | yinstagice pliade name sTFENQOBUIEDER; hmanafaghsed by Toseh«l@pbeation;
fromthe viewpoint of the dissolubility of the detergent particles. 25
I n addi ti on, tradengme 1Goses ZieolitesUpannfachyed byNipponBuilder K. Ke; tadsanme:
"VALFOR 100," manufactured by PQ CHEMICALS (Thailand) Ltd.; trade
name: "ZEOBUILDER," manufactured by ZEOBUILDER Ltd.; trade name:
15 "VEGOBOND A," manufactured by OMAN CHEMICAL INDUSTRIES Ltd.;
and trade name: "Zeolite," manufactured by THAI SILICATE CHEMICALS
Ltd.), from the viewpoints of the metal ion capturing ability and the economic
advantages. Here, the value of the oil-absorbing ability of A-type zeolite
determined by the method according to JIS K 5101 is preferably from 40 to
20 50 mL/100 g. Besides the above, there are included P-type (for instance, trade
names: "Doucil A24," "ZSE064" and the like; manufactured by Crosfield B.V.;
oil-absorbing ability: 60 to 150 mL/100 g); and X-type zeolite (for instance,
trade name: "Wessalith XD"; manufactured by Degussa-AG; oil-absorbing
ability: 80 to 100 mL/100 g). A hybrid zeolite described in WO 98/42622 can

25 be also included as preferable crystalline aluminosilica;ces.



30 ° I nvention can conprise a water-insol uble substance. As the

wat er -i nsol ubl e substance, there can be used crystalline

al:um nosi |l i cates, anorphous al upd nosilicates, silicon dioxides,
hydrated silicate conpounds, clay conpounds such as perlite and
bentonite, and the |like. Fromthe viewpoints of its 5 contribution to
support for the liquid surfactant conposition and not pronoting

generation of undiys3@difos, afl ’ahﬁﬁﬂm%ﬂﬁzaldskﬁmoghﬁlﬁ 'sWfdad) Add e like,

al um nosi licates and 't he anorphous alum nosilicates are

preferable. {yhi@fHavd #Righ &ﬁaﬁ!’&bﬁ%eabilitly ttng allé)vf’ﬁ{efta}l;i]bﬁ ﬁgf?%uﬁngfabﬁm, can

alumnosilicates is preferably from O. err .
preferably fpemsé] as fie waleRlinddRibléQubstances, (;Exam;ﬁé?ﬁﬁ:'hﬁiﬁ &6 glline

alum nosilicates include A-type zeolites (for I nstance, trade

name: " TOYCRihisBRGilicaRs theladisgtHoly ddkesibBd GIARNALd Phent Laid-Open Nd. 2de

name: "Gosei Zeolite," manufactured by Ni ppon Builder K K. ; t e nane:

"VALFOR 100, Shew2ui oA 1Tt paed?, BR %luﬁu%'[ﬁﬁi 1% {5l uppkf
name: "ZEOBUI LDER, " nanu?a%tur ed by ZEOBU LDER Lt d@%éreadeupgarrewi%lmm’

" VEGOBOND A, finga7ykgsdcidlBg thy iriliiNefpeMitrlbdi FEably Within the range frondnd
trade nane: "Zeolite," manufactured by THAI SILI CATE EM CALS

Ltd.), from thetys@WRiafill thé¥e dddcrib@d il JdpanesePittrit Madabhdd Ny, SR§ t he

econoni ¢ advant ages. Here, the value of the oil-absorbing ability

of A-type ze6Rilgd419, page 2,d6wer ngﬁﬁ@blhmd Migie POt 8 QA ga B¢ Powergfit b, Hin® 101
Is preferably from40 to 20 0 ni/ 100 g. Besidés fhe above, thefe are

incl uded P-t ypgedpeetally) Herdit-absérb ount being MA0RE./1009YCathorphbus * ZSE064"
. and the like; Sa%f acmtyﬂr ed by Crosfield B. V. ;g @%?1 -absorllali ng

abi | ity 60 alndipBsilitatt? QoilhabsarbthgabikiBe 223qh] 11N d)estABSRAL Papanese
trade nane: "Wssalith XD'; manufactured by Degussa-AG oil-absorbing

011113, et CH1SL i ST sk o sty i  co
Japanese Patent Laid-Open No. Hei 7-10526, column 3, line 3 to column 5, line
9, Japanese Patent Laid-Open No. Hei 6-227811, column 2, line 15 to column 5,
line 2; Japanese Patent Laid-Open No. Hei 8-119622, column 2, line 18 to

15 column 3, line 47, and the like. For instance, there can be used oil-absorbing
carriers, for instance, "TOKSIL NR" (manufactured by Tokuyama Soda Co.,
Litd.; oil-absorbing ability: 210 to 270 mL/100 g); "FLOWRITE" (the same as
above; oil-absorbing ability: 400 to 600 mL/100 g); "TIXOLEX 25"
(manufactured by Kofran Chemical; oil-absorbing ability: 220 to -

20 270 mL/100 g); "SILOPURE" (manufactured by Fuji Devison Co., Ltd.; oil-
absorbing ability: 240 to 280 mL/100 g), and the like. Especially, as the oil-
absorbing carriers, favorable are those described in Japanese Patent Laid-Open
No. Hei 6-179899, column 12, line 12 to column 13, line 1, and column 17, line

34 to column 19, line 17.

25 The water-insoluble substance may be composed of a single component,



31 I n addition, anorphous alum nosilicates, anorphous
silicas, and the liKke, whi ch have a hirgh oil-absorbing ability
but a low netal ion capturing ability, cagy be used as the

wat er -i nsol ubl e substances. Exanpl es include anorphous

al um nosilicates including those described in Japanese Patent Lai d-Open No.
5 Sho 62-191417, page 2, lower right colum, line 19 to page 5, upper

l eft col um, oraplurahty of t&fip gﬁe,{tgrspem ally, the initial tenperature being
preferably withi'n the range rom 15[err] to 60[err]C); and those

described in Japarmigeonédngof theivdteifsolhble sﬁB@tance in the parfieled SdriskPpopsge 2

| ower right colum, line 20 to page 5, lower left colum, line

(especial |y, v the waSSRisbhuble aiBstiicei§ tottainéd théreid)Gs giefeﬁw plog8 to 10
alum nosilicates (oil-absorbing ability: 285 ni/100 g) described in
Japanese 0 fFefehdhy e ito 95966 OmiéPpreferablyne 46 to
col um 18, “49413%;&@@1&9}11&@1; Japanegngat (E?\t (I;:{)zilyd-g‘/blglﬁ P—|e erabff' 526,

colum 3, | i fiRynd 24%0 40LAHBY woight. "Within thi 9the1}%i‘ﬁ81%§(f xps’ﬁ iﬂtu?hd Open
No. Hei 6-227811, cgl urmﬂg 1|g1r11e 1% tu(l) cl%rat}lr%r? 5, © I)?’Irzlse Japanese

Patent Lai d- Ghfficthit exdelleRt th1H6 Pdrticle ktemgth anlithe disSolubilityTan be dlthingd. 3.

line 47, and the like. For instance, there can be used oil-absorbing

carriers, for insEapecially,liatime ?aﬂﬁles(i&@ nfip&wwdlﬁﬁeéehlsmoﬁmals Co.
Ltd.; oi | - absor bi ng ablllty 210 to 270 nl/ 100 Q) FLOAR TE" (the sane as

above; oi | - appsfeRible b the édhteﬁ’tQﬁ the vaiér-solaBIe olmer ﬂé'ﬁ‘&h@xto?@%z Y

( manuf actured by Kofran Chem cal; oil-absorbing ability: 220 to 270
nl/ 100 g); " SQdightUiat fHSTRSHERCTADS Wabdr-ElisbleRakiis %npgo to B0 by Weight,
10 and that the content of the water-insoluble substance is from 8 to 49% by weight.

As other components, a surfactant can be formulated in the particles for
supports. However, in a case where the second preparation liquid comprises a
surfactant, a coating film tends to be formed on the surface of the resulting
particle for supports in the process of spray-drying for preparing the particles for
15 supports. Therefore, as a result, not only the absorption rate of the liquid
surfactant composition to the particles for supports is lowered, but also the
formation of the cave-in hole is hindered. Therefore, from these viewpoints, the
lower the content of the surfactant in the particles for supports the better, and it is
preferable that the surfactant is rather not present. From the above reasons, the
20 content of the surfactant in the particles for supports is preferably from 0 to 3%
by weight, more preferably from 0 to 2% by weight, particularly preferably from
0 to 1% by weight, and especially most preferably substantially not contained.
As examples of the surfactant, the same ones as those for the liquid
surfactant composition to be supported in the particles for supports described

25 below can be used.



abso}‘bi ng ability: 240 to 280 nl/ 100 g), and the |like. Especially, as the

oi | - absorbing carriers, favorable are:those described in Japanese
Pat ent Lai d- Open No. Hei 6-1798923 colum 12, line 12 to colum
13, line 1, and colum 17, line 4 to colum 19, line 17. 25

The wat er-insol ubl e substance nmay be conposed of a single conmponent,

32 or a plurality of conponents. The content of

the water-i nsol ublheSHRSIPABAS silitatcld haldahiaetibh of ehhabme tHeSparticle strength When
the water-insol uble substance is contained therein, is preferably from8 to
49% by wei ghlof thepartielef for QEIBI%orfsf. Y al Sase GvHdr¥othey pareicistfor BRSporly &imgpradd v

5 from24 to 40% by weight. Wthin this range, the particles for
supporting aa water-insoh$hlé isabétanée Qichedsl Mdluiminddiicdte, wheén thesdm6ipliblis and t he
di ssolubility can be obtained. _ _ Especially, in the
particles fokiljdapPiardontaihed Rethe Reend prépapationRquitdtfot ﬁreparin% the gaﬂfc@éser abl e
that the content of the water-soluble polynmer is from2 to 30% by

vei ght 5 t hat fohey en gatéﬂﬁuwa%'fi’ﬁas%@d atel forihied, twhithHe@bine Glightl) QFatBix
wei ght, 10 and that "the content of the water-insoluble subStance is

from 8 to 49%hiblawithhthe passage of time. TherefreQits preferablediat the @ystalliqct ant
can be formulated in the particles for supports. However, in a

case wher e t RHicaecRhbefagHalR hoPBonthiiedd I QdBitione Sinde the crystallige!sifiegfeant . a
coating filmtends to be formed on the surface of the resualting

particle for atysndiesdloes i thb eecumpeparationliquid € Bédtiné &moppIRIB! ithe alsbe

particles for 15 supports. Therefore, as a result, not only the
absor ption r pieferdblé hethe savicimanner as the auidrphddsilicaadedithe erystalihde
particles for supports is |lowered, but also the formati on of the

[oter Uhe content. of ‘Lhe" Surt actane o Che part ol e 1 or Supports e
better, and iwatésinsoluble 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



prefeérable 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% 34 Dby weight, nore preferably
fromO to 2% by weight, particularly preferably from 0 to 1% by

wei ght, and especially nost preferably substantially not contained.
As exanpl es of the surfactant, the sanme ones as those for the liquid

surfactant conposity 1, i L ok @Snf BiveRHBRRES
described 25 ’Iﬁgm&lgggor;ég%ggfé%@a sirfAdtEnt T the pr&ent Rive e

33 . prepared b?;'Eﬁﬁya&i%ﬁé"QBécoﬂd' ﬂ&ﬁé@ﬁoﬁﬁﬁf@i@ﬂbﬁﬁiéd%yﬂbr&wﬁ@mi ng
the particle” strengt of the 'particles Tor support’s. In a case
where the paghingriRing fEp AR dtép A MsLSBed below, @ water-insoluble
substance such as an al'um’nosilicat'e, when the anorphous silicate
I's containedgk es i ' APib&idf i {,cles

> cont a nedSiep (e > PO A preMRatifIyfd DR BREAIOIGTIERY ol o5
slightly water- compRintd HartdriddLible pRRAR&GMdS watdFEsolIbl8s&ftoafd it 1S
preferable that the crystallinhe silicate is substantially not

contai ned. | Bte@)t i OBubjehAE therst prspardtidn Bqsid!th (éat}éaunenthof increadin®Ca

di ssolves in the Second preparation’liquid to"become anmorphous, it i's also
preferable in the sampufftielef waterl dtueRaR Parscles, thedbe ptéiirinshesecond

crystalline 10 silicate is not contained in the second preparation
liquid. Also, in a capgepdratich Hquid having aniceéased nahitler of pultidlénee such as
an alumnosilicate i s not used, when the silicate is fornmulated in

the second prepar at i OnvarbrstlabletsaRiariicleg didoniReedto the number gfendency of a
| owered dissolution rate of the particles for supports obtained after

spray-m yi ng. Ther ef ofgter-§oliibleRaRipREfdlee whidh areliftesei® i thefirst peeparaticipt e

contai ned 15 in the second preparation liquid is 10% by weight or |ess,
nore preferably 5% byliquid. wei ght or less, still nore preferably 2% by
wei ght or |ess, nost preferably substantially not contained,
based on the water-soluble salt excluding the silicate cont ai ned
I n the second preparation |iquid. In addition, the

particles for supplerésasaarnthe srpafdrping d prepiratiofiiyued peepared by the process

comprising step (a) and step (b), the second preparation liquid may be directly

15 subjected to drying, or as occasion demands, for instance, it may be subjected to
drying after such a process as dilution or defoaming in order to improve the
handleability of the preparation liquid. As to the drying process, all sorts of
drying processes, for instance, freeze-drying, drying under reduced pressure, and
the like, can be employed. From the viewpoint of effectively acting the water-

20 soluble salt particles contained in the second preparation liquid in which the
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 countercurrent tower

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



20 such as fluorescent dyes, pignments, dyes and enzynmes. The content of

t he auxiliary conponents in the particles for supports is
preferably 10% by wei ght or Iessgsm)re preferably 5% by wei ght or
| ess, especially preferably 2% by wei ght or |ess. 25 7.
Process for Preparing Particles for Supporting a Surfactant

34 The particles for supporting a surfactant of the
- present | nVe@ﬁé%vﬁﬁﬂn@@f roductivity.P i i ﬁf-faﬁn'
preparation |iquid obtal npecci’ gy g%rgﬁgggﬁgn’% él%aﬁ)égglrrrdf)srfieg;[h;lbgscpz’t ep (c’l:}F and

step (b) deseswbg® Mk impulse wave dryst @¥ing @)pulse RneRREOr Eaf bk ickeplified
preparation liquid conprising a solution or “slurry 5 _

conpri sing a aénelofyeefepittc ABYiv antis vahe Lig ) 1
Step (b): subj ecting theefi rs glr)epar ation Pdsﬁildﬁit‘ﬁdse;@?{r@eg?ﬁég’n?n%? the

i ncreasi ng adroplets of the pr?aration liquid'sabitePto ABIRY aR Uit 1 oM Bushidhigdas! es.
t hereby preparing a secon preparation |1 quid™aving
an i ncrpased anamigh tedhpdrafuié Glos with impulse waves, the drying spet@be theS@opiits
salt particles, as corr%ared to ?he nunger of 10 dry g. P 05_

wat er - sol ubl ¢s aedeleratd! | Ch@exaipRivfahe tpﬁIs@ﬁﬁfﬁuléd“wW@_ ef Fcl&PPURCON

l'i qui d. Here,” as to the step of drying a preparation
l'iquid prepag@nifachiied byOaka Fuji Kogyo Kadushiks Kasshaj.ep (a) and step (b),
the second preparation Iiquid may be directly 15 subj ected to drying,
or as occasion demands, for instance, it may be subjected to

drying after such a process as dilution or defoaming in order to inprove
the han@refebicdi émbofimehits ¢F st h9Bedckibed dbots @ réulghlglr Vi ng
process, all sorts of dryi ng ‘processes, for instance,

fr eezetd@r yi nglassifiedrigtginder reduced pressure, and

(1)  an embodiment of precipitating a water-soluble salt dissolved in the first
preparation liquid;
(2) an embodiment of subjecting water-soluble salt particles in the first
preparation liquid to wet pulverization; and
15 (3)  an embodiment of adding fine water-soluble salt particles to the first
preparation liquid under conditions that the fine particles are capable of

being present without substantially being dissolved in the first preparation

liquid.
20 These embodiments will be described in detail below.

7-1.  Precipitation of Water-Soluble Salt Dissolved in First Preparation Liquid
This embodiment comprises (a) preparing a first preparation liquid
comprising a solution or slurry comprising a water-soluble polymer and a

25 water-soluble salt; and (b) precipitating a water-soluble salt dissolved in the first



t he I| ke, can be enployed. Fromthe viewpoint of effectively acting the

wat er- 20 sol uble salt particles contained in the second preparation
li-quid in which the nunber of pggticles is increased for
supporting the liquid conposition, 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

rocess. As s i z ' ; of both
p reparation \%\1&91&2 g?hé Wa?éfaér%ﬂﬁle Yak ?Y‘@dipltét@&’ﬁ?ﬂﬁ?» eﬁfg‘édﬁﬁ%fﬁs

t he count ercdrrent cocurrent” tower can used, and the
countercurre i | : -

: Torh€'Bon & 1Rufd Bhibe &f f i preparation liguid and takes a form of fine
for the spraysdidedfrom the acti GPARE et St i!mmhé@ Sirgt hild a
pul se conmbust'or may l(o)gl efear%ﬂolnfle W © S ‘one o?ﬂ%r ef g\rf?oﬁrgﬁdg?yi ng

appar at us. | Nidufi®befdre ﬁrédi?%tﬁﬁl SEthe wHt¥REoluble\Gf i ??epared by knoWPP! et s of

the preparatioh liquid sub)jected to drying are dried I'n conbustion gas 5

at a high t ermReeds M MeWWitcllsoRbIEP ARk HRY e whith SR daR RERChO! L he

dropl ets I s accel er at ed. xanpl e of the pulse-i1npulse wave

dryer incl udgsmithlatédNn any order. m%%wf—ﬁﬁomm%?afdéj(iﬁ fhrangtedatmes i ki

Kai sha) . Preferred enbodi ments of step (b), as descri bed

above, are rQufei-ihsdfible sulbdtAf haPBe fofrilated before e‘pre&i tatioR Of gRepodi ment  of
precipitating a water-soluble salt” dissolved in the first

preparati on hydter-Soluble salt dissolved in the TuSfprephrifioh 1Rfuid YebRché R}Ebvgoint of

wat er-soluble salt particles in the first preparation

liquid to welsuppleyding 7R ERVatiGN of fiie \]giscostﬁ@)ofm@@e&ma%ﬁﬁ%ﬁoﬁfli fbagsel ne

wat er -sol ubl e salt particles to the firs preparation

l'i qui diginder bygstdeipitation bif e WakrisonibleSalt, sldohe WaleCmRaliMbEe fibstance may
bei ng present W thout substantially being dissolved in the first

preparation be formulated after theipiedigitation, from the viewpoint of increasing the

production efficiency of the second preparation liquid.
Examples of precipitating a water-soluble salt dissolved in the first

preparation liquid will be described below.

15.
7-1-1. Precipitation by Addition of Microcrystal-Precipitéting Agent
The process for preéipitating 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.



20 These enbodi ments will be described in detail bel ow
7-1. Precipitation of Water-Sol uble Salt D ssol'ved in First Preparation

Li-qui d Thi s enbodi nent cogprises (a) preparing a first
preparation liquid conprising a solution or slurry conprising a
wat er - sol ubl e polyner and a 25 . water-soluble salt; and (b)
precipitating a water-soluble salt dissolved in the first o .

36 _ Hareefrofrofhie Gewpeiat 6f foriiingpRFREL €S &ﬁﬁglsitedoﬁ@mbﬁiamaeéfdm
this enbodi ment is formed froma |iquid-phase of a first
preparation Isupports, inid prefepsble thatthe pledipifted water-solubRshitCofifprisedm t he
action of the water-soluble polyner. The first preparation l'iquid

bef ore preci godiin earbohatelmdvari odigAlsulthe. salt is prepared by a known 5
process, and the water-sol uble polynmer and the water-sol uble salt nay be

formul ated in any Tiedficro ‘phevipidtiiy dgenp réfllsto SisBiice vitiich R h at ed,

the ~water-insol uble subst'ance may be formul ated before .
preci pi3 ati orffett éfiprecipitating a subBfafite Aetived fronh wALSSALYRSaltWifBRenk i I St
preparation liquid, fromthe vi ewpoi nt of suppressing the

el evation of fidm the preefpjitatingfagehtby additidnR6 thefisdtipREpdrhfion Hqsrused 10
by precipitation of the water-soluble salt, and the water-i ﬂsol ubl e

subst ance may First, intbecase wher@ iRdmadrberystalprédipitating addrd s a (apept he

vi ewpoi nt of increasing the : production efficiency of the second
preparation kolpblelsubstance, an embodimentiadilaBrsOprapafiftiddl liqdill ROnfrises a
wat er-sol uble salt dissolved in the first preparation [iquid wll
be descri bedwattrespluBle salt a and a whtédr-solubleqitl befottheiteofladdifip aOf

M crocrystal -Precipitating Agent ' The process for

preci pl@ at i nguitioeryslepresipitating apent'is deséritvde dnabiizvé@nbédiment, the  been

studied. As a result, a process of precipitation by means of a
mi crocryst al microcrystal-pretipitating apenitds agebitahes heiap of divstdvingRehiihcal |y, by

adding to the first 20 preparation liquid a mcrocrystal-precipitating
agent havi nggeeaterfthas b didsolving strengthrof¢h® watér- stdubile SR MRl heSyaterd ved from
a fine water-soluble salt, the water- soluble salt dissolved in

the first preqplabksabrb bt gtémpdrafure én addétnthel fecipitating _agent is added. The
m crocrystal -precipitating agent is allowed to precipitate as

(r)n'b ;: ; |O(r:1 (ra ést _?it_ lh?nrg ‘;clrizs(;)rh;/igltg\grn_engthy a3 refeeredhepéifnnéeais Anextefiofbasihesd i

15 dissolving. The microcrystal-precipitating agent can be variously selected
depending upon the kinds of the water-soluble salt contained in the first
préparation 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 c is added to a saturated solution containing 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 c 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



25 - precipitating agent of the present invention will be described in

further detail. ' 37
Here, fromthe viewoint of form ng effecggve supporting sites in the
particles for supports, it is preferable that the precipitated
wat er - sol ubl e salt conpri ses sodi um car bonat e and/ or sodi um

sul fate. The mcrocrystal -precipitating agent refers to a

substance WhigFi3odien Silfate And sodiu®h taﬁ%naie, e aeRiuldtdrpdald of baskans e i ved

froma water-soluble salt differen fromthe precipitating agent

by addi tion §9acBmpbundisaRofRadiin Silfite @Hd @odium carbonate, are precipitafedt . in a
case where the mcrocrystal -precipitating agent is a water-

sol ubl e substgafssut b%ﬁlgﬁd@é‘%d!@d!t IS Bask, Sddifiin dHIGHAE Rid preferaly d conpri ses
a water-solubl € salt a and a water-soluble salt' b before the step

of adding a mdi@rocrystalFpreciffifatinkalgenf @%ﬁlﬂtttﬁé prtparddionilidid ¢eafprishgd. | n this
enbodi nent, the m crocrystal -precipitating agent iS a substance

havi ng a1 di Sggiiind Barbongedind sodium sulfatedr €eat er than a di ssol ving strength
of the water-soluble salt a and the water- soluble salt b at a

tenperature in WhiThe drpstalRrgrecipitihg dothRgseparation didail by g microcrystalt €r m

"di ssolving strength" as referired herein neans an extent of easiness in 15

di ssol vi ng. I)E‘étiﬁit&ik@%gﬁﬁafe%@(ﬂﬁ.tﬁé Sige €N cx?@(ﬁl ceipitatifig iy fise! ect ed
e KInds o con

dependi ng upon t f the wat er-sol ubl e sal ained in the first

preparation Isgébtidipreparatidatl ciibe defermil@l by 88ing th@intlifié e/ séwder

preci pitating agent can be obtained by the follow ng nethod.” For instance,

when dropletmoitofifif DstemS@hahFictared bys LASBNTEQC, €TSUBUTECEM 190Pyt i on
containing the water- 20 soluble salt "a and the water-soluble salt b,

I n an gyrbodi piditionedabove.l S di ssol ved and a substance derived
fromb, such as b and/or a conpound salt or conplex salt of a and
b, is precipitatedn atifitiopatiee éffiest of piéspiRatiigsmidreciygtald be i Microcrystal-
greater than that of b, so that ¢ aCts as a microcrystal-precipitating
agent . Erecipitating agenocan bs canfitmed/as an $nctean® in thé atmbes oflpariclay bonat e

and sodi um chl oride 25 are added in that order, since sodiumchloride
i s di ssol ved with thegrissaget sfttirae wdiiclois observed after addition of the precipitating
agent by the in-line type powder droplet monitoring system.
15 As described above, the confirmation of the microcrystal-precipitating
agent can be made also in the preparation liquid of any composition, and a
method for confirming a microcrystal-precipitating agent in a preparation liquid
containing sodium carbonate and sodium sulfate will be exemplified.
First, a saturated soluﬁon 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.,



38 - of sodium sul fate and sodi um carbonate, fine acicul ar
crystal s of burkeite, which Is a conpound salt of sodiumsulfate
and sodi um carbonate, are precipitated 3 wi t hout bei ng aggregat ed.
In this case, sodiumchloride is a preferable

m crocrystal -precipitati ng agent against the preparation |iquid conprising
5 sodi um car bonate and sodi um sul fate. The crystals

precipitati nthdi')lé H&dﬁ@l@?ét@tdxm&hb'lﬂiﬁuﬂetﬁ’sﬁﬁ’é‘d%ﬁj@ﬁﬁﬁﬁfeél'tb give a
precipitating agent are very fine. The size of the crystals preC| pitating

in the suspenSion) A RERPAIGH $6lltioh 0€sedivaisilfatelRbaiumM BaBoRNteYsi N9 the
I n-1ine type povvder droplet nonitoring system (manufactured by

LASENTEC, " Toelhal&L by aGfethod Of colleSBY suitefatahONfer allowing the suslpensmn'tG

addition, the effect” of precipitating mcrocrystals by the mcrocrystal -

preci pi t at i ngtaAde} byearmmoawfﬁlfr R%f%ibﬁaﬂ%ré the hgniegrger  of
particles h the passage of ti which is observed after

addi ti on of a%ﬁ?@nfaxﬁ htige of the first (quil® réferd o'yl tRfePANFET
dr opl et noni ?OI‘I ng systeﬁrgr of the first prepafti des ri bgd lf;lboveyt H'g)e

confi rmtionvﬁﬁuﬁhﬁefﬁﬁﬁ&ﬁﬁﬂéfﬁ Rff%xﬁlstoattbrswc. agent can be rade
also in the preparation liquid gfe any conposition, and a met hod

for confirmng a @ﬁﬂﬁﬁﬂﬁi@graﬂ{s%ﬂtﬁbfséﬁﬂ'ﬂﬁd%mﬁon'dfs%dﬁirﬁ@ﬁrféieyébﬂlﬂmqw d
cont ai ni ng sodi um carbonate and sodium sulfate wll be exenplif

First, a sat gafjondt épﬁeghﬂeﬁﬁn@l@@hﬁhﬁbﬂded@ﬁbbd%ﬁdv#mﬁé'igh@&%nd'i‘ﬂla&@%lhm 20
car bonate Is prepared by the follow ng nethod. Four-hundred grans of sodium

sul fate (puriltl sta9ffsobedkef,and stirfeddiac therrhbStat 8f WhidhoRnieedtans (hdfi\@stt@d to

whi ch _ s adjustedtothe preparation tenperature of the
preparggion khegtne teherature as that offthd prepatationdiduia with fdtaﬁﬁg agiegligor 20

mnutes in a thernostat set at the preparation tenperature of the
first prepar #pellersivith 8 propeller seihgs of 20X Wremdtfadpred of 20087min. The
measurement is initiated in the same manner as described above by using the in-line
type powder droplet monitoring system, manufactured by LASENTEC. A 100 g
test sample is added within 30 seconds, and proceeded with 60-minute stirring and
15  measurement. When at least any one of microcrystals derived from sodium
carbonate and/or sodium sulfate, of which average particle size after 60 minutes
(code length at which the cumulative value of the number of particles is 50%) is
40 pm or less, for instance, sodium carbonate and hydrates thereof, sodium sulfate
and hydrates thereof, compound salts of sodium carbonate and sodium sulfate, is
20 precipitated, the test sample is a microcrystal-precipitating agent against sodium
carbonate and/or sodium sulfate. In addition, the average particle size of the
‘precipitated microcrystals is more preferably 30 um or less, still more preferably
20 um or less, most preferably 10 um or less. Hére, 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



25 400 g of sodium carbonate ("DENSE ASH' manufactured by Central d ass
Co. , - 39

Li-d.) is added thereto, and the m xture iz? stirred for 30 mnutes, to give
a suspensi on. A saturation sol ut |%n of sodi um sul fate/sodi um
carbonate is prepared by a nethod of collecting supernatant after
all owi ng the suspension to stand, or by a nethod of filtrating

rstprepar St A étyielrehBHTud 5 offorides, BEGRREA, loMfads WRARAE A | 1°
e 0 Sl RRRIAS A TAAS g s gpssiom, EUo5and
oL otal i b SR EfeleSiobE By SR iy be MY FichoACROBREOEAGL PEPC 1 0
M ih rotati ngraipiaide et RGP GARIEE ShndafBle Y MPRERAAthERY ' 1.9,
cmat & speeg Oadd substancestlﬂ%&lf#{l?ﬁg%yhfaﬂdﬂ foh,ae{, )%g%ﬁ Bs t he

same manner as desct egéeg I(l)ge y using 0 powder
Pl ot Ton ZESHR AR AR, THUM oIS by s OREA fydrBtibhl il the 1 Ao he,
and 15 nﬁﬁéwcggag@g%raet agg;;ggeets Rna%&yusepgopaisgblpﬁ&gr&f%ﬁ@bv%té}%roume from

sodi um sbdiumsulfate, o i ch average particle

' ft 6 Qali i ey i %}g i$ E4k@h hvidly, VM rfg“z[@"z* love val ue
3} Z'?hg nﬁ:mergalof lE)Hart |S£Plée§)a|r%u°5n(()° ?éé 'y ’“S%E?%%é}]%lm or géése, for
i t , 1 . . i . «
and. nyc at oo e o A 1N DAt RMAS AR PR EGR is iguid
sulfatg 1s Pfase oftﬁE%Jsﬁ%feghﬁﬁontlgglii&;%t sanple is a

m crocrystal -precipitati gent a nst sodi um car bonat e and/ or

sodi um sul fate. | Frgfdht b%pdiﬁ?o%%rtgﬁélﬁﬁgfsh%@tﬁzpﬁ%&hﬁﬁ and iodid

S
precipitated mcrocrystals i's nore pr rabrfy 30 m or |ess, stlefl nor e

preferably gre %referaﬁﬁ:, bR Hom e VieWpoidtRTithe 5@5&%@&{1&1&9 of ﬁfercL 1gknt €SS.

Here, the precipitate is identified . nal yzi'ng wt -rgy
diffraction, p&ftﬁ:ﬂ'&f,‘ﬂi’é cHIBAYS hfe p:%f@aﬁl@.e Als&Sfrom the viewpoint of the influence

given to the detergency performance, the alkali metal salts are preferable.

15 Among them, from the economic viewpoint, sodium chloride is especially
preferable. .

The content of the microcrystal-precipitating agent in the particles for
supporting a surfactant is preferably from 0.2 to 35% by weight, more préferably
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



25 - The m crocrystal -precipitating agent includes, for instance,

sal ts having : 40

hi-gh di ssol ving strength such as chlorideg; bronides, iodides and fluorides
of al kali metals and/or alkaline earth netals, such as sodi um

pot assi um cal ci um and magnesium |In addition, there nmay be al so

I ncl uded, as mcrocrystal - preci pitating agent, solvents which are
conpat i bl e wihighwetherdissobiticiraes,[the better, from thereichaoiits ofgeneratihpadargend
substances having a |l arge hydration force, such as zeolite

(anhydride) . dmowitrsfiprecipitateshiy tht scvohd tpreparatiyulliquidoby largely idigolvilig inf t he
m crocrystal -precipitating agent, water used for dissolution of the
wat er - sol ubl ethe solution peréibh ofthé fiestfprépdratiome iquid, isoas ito Guvela peefenibden away,

t hereby serving as a base mat eri al having an effect of
preci pi t at i ngsttdvturedfoe a-sappoiting sitelih the pastiches for guppbriobtainableasfeerahrajpe
first preparation |iquid. From t he vi ewpoi nt of the

di ssol véng stdmyirgg to thetizjuid ooingesitiand Theddissdution rate of tlee miqroefystabl e, and
fromthe viewpoint of the storage stability of the detergent
particles, t herecipitatingagentris ppefefablpGbee bAemightf sranvte) enore preferably 80% he

I nfl uence given to the detergency performance, the al kali netal
salts are prefeweight or biore, stil\mmre préferably 86% by eveightroymiorey panticalarty;
sodiumchloride is especially pr ef er abl e. The

content of t hprefdrablyc9026thyl weight opintoat,i stidl mgenpreferablye9 Pértty weight bomore,
supporting a surfactant is preferably from0.2 to 35% by weight, nore
- preferably  most preferabiy liig complzdelipydisselegdk , nore still preferably from1
to 25% by wei ght, 20 particularly preferably from2 to 20% by wei ght,
especi dPl y pr ef er abheg dissolutiontrate of the micracSgsthlypreeipitating fagemh in lthe seeomabi nt
of exhibiting a sufficient effect for m crocrystal precipitation
and t he vi ewpreparatipn diguid eambe detemaintst by gembining known anphzing meane Foen
used as a detergent conposition. = In addition, it is
pref er abl e t Hastanse,tthe seeond prepanation diquid s fHkered ainder reducedpressurephnd| e,
m crocryst al -t?xr eci pitating agent in the second g{efpa_r ation liquid, the
41 preghier thehwater soncentiation (%) in the lxateis measuned With\d farpoi nt s
of generating a | arge

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)



amount of precipitates in the second preparation liquid by largely

dissolving in the solution portion of the first preparation
| i-qui d, so as to have a preferable 42 structure for a supporting
site in the particles for supports obtainable after spray- 5 drying

to the liquid conposition. The dissolution rate of the mcrocrystal -
precipitating agent is preferably 75% by wei ght or nore, m)r% preferably
80% by welngn embodisrent where sodivnecasbenate apd wodwp pyliateiaght or
nore, particularly ) ) referably 90% by, wei ght or re, still nore
preferably 9%@@6&@9@1@@% &rst preparation lighid, 148 @r@ﬂe&mq;%m@mm
conpl etely dissol ved, &c%gl . The dj ssol u({_i on rate of the
mi crocryst al -G BeRE i aftps sufficienthy disselying sodium sulfafg, & 8¢ on | qui d
can be determ ned by cqnbini.ng known anal yzing neans. [For
i nstance, thevi§WPOHH ofiRersREng &he sunporting ability ot thedpastioles for-sHPPOHSpr essur e,
and thergafter the water, concentration P,(%..in étge filtrate is
measured with a fafhe water content of the sepond prepasation ligpwl ispreferably from 30
(manuf actured b H MADZ 15 PORATION) ar .the ||ke. Further, the
concent r at i onf% Oqgrbéf WE Bé??’?tIEPferﬁ’?; from -’5|§Pe6c51%/pibﬁ'aw¢18 t’éﬁfé%ﬁ)r@g’(@ﬂy in
the filtrate [s obtain by i pn chronpt ography or_the, . l i ke.
~ Supposi ng tha’%ml%@ %@&2’ Q%WF@% P tHE VIEWRMBLS fé'ﬁa‘l“éﬂgé‘ﬁdlSFQ]LYFé is Q (%
and the content of the g; cr ocrys@-gr eci pitat| ngi1 a%ent i.n the secoHd
preparation Ssubstances pf{evater-yoluble Cqmpongnis Uh‘éﬁ % nof rpicrperysials an
m crocrystal - preci pjtati.ng. agent .is . calculated by the fol] ow ng
equation, Wi t%ﬁ%i&%lﬁg{"g&ﬁﬁ ﬁft{eﬁ'éofgt%@\;glcrocrystaﬂpre&p@ n@tqgﬁﬁt-rﬂ‘%
| cul 100% .t he di ssol ut | i i
‘jgoéjo“ %toed eXt%%%%?amPeoo? the p?e;?glr;é&} Enlxp srpg:f%{z{jgy Oor]g? ',38%}06 3098, more
VI R 9 . (P X.T)..
22 ) preferably from 35° to t7%°&,/2"rom the vxewpom(ts of the)dlssolved amount of the
water-soluble salt and the liquid conveyability with a pump.
Concrete examples of the process for preparation of this embodiment
include, for instance, initially adding all or substantially all of water to a mixing
15 vessel, and sequentially adding other components, preferably after the water
temperature almost reaches a set temperature, to give a first preparation liquid.
A preferable order of addition is such that liquid components and sodium sulfate,
sodium carbonate, and the like are initially added. In addition, small amounts of
auxiliary components such as water-insoluble substances, such as zeolite, and
20 dyes can be also added. The miérocrystal—precipitating agent is added in a state
where the solution portion of the first preparation liquid is saturated.
Alternatively, in a case where the solution portion is in an unsaturated state, the
microcrystal-precipitating agent is added in an amount exceeding that necessary
for the solution portion to be saturated. The water-insoluble substance may be

25 added before the addition, after the addition, or in div'i.ded portions before and



I n ain enbodi nent where sodi um carbonate and sodium sul fate are

together contained in the first preparation liquid, it is preferable that
sodi um carbonate is added after ggfficiently dissolving sodium
sulfate, fromthe vi ewpoi nt of increasing the supporting ability of
the particles for supports. 5 The water content of the second
preparation liquid is preferably from 30 to 70% by wei ght, nore
preferably fragpy df i&iﬁéﬁ(ﬁﬂlé"ﬁdi&ﬁ&{#fﬂr}%‘eﬁbﬁﬁﬁﬁgE!;éht. In order toffifilly40 to

60% by wei ght, fromthe viewpoints uci ng uhdrssol ved

subst ances Ofobﬁilﬁ_a%ﬁé%éﬁbubk&dhﬁ ﬁﬁiién‘l‘i@fuﬁd‘, a¥fee tOAdditieh OF S ke and
effectively exhibiting the effect of the mcrocrystal -precipitating agent.
The 10 tQRiffmRAtS 16 thé pdjaraiaPRgwd] fe hixtitedisingixed Theprférablyy om 30 to
80[err]C, nore _ prgféei?glblyfromBS[err] to 75[err]g fror‘Xthe

vi ewpoi nt's of1 0t e S6OMORS! mMomReYTefeablyBD minutes or mé@é.er - sol ubl e salt and
the liquid conveyability with a punp. Concrete exanpl es of
the progess for preparation of this enbodi ment i ncl ude, for
instance, initially adding all or substantially all of water to a m xing

15 vessel7-1amPregipitation by Comdtiraton b PirsePrapangionsLigaidef erably after

the water . tenperature al nost reaches a Set tenperature, to give a
first preparation Thedptobess for precipitahind the &abt-SolabRedaltdheRashidd s6bvieshasuch
that liquid conmponent's and sodi um sul fate, sodi um car bonate, and

the l'ike arebeshishilidd AddAadsult,n frddeds @preéiﬁaﬁng'ﬁ?%%eﬂiatmg the
an

auxi liary conponents such as water-insol ubl e subs ces, such as zeolite,

and 20  piyegatenligeidhaberddeand Te offics Wsray,d RigPhembel 6SdnictdcASes
is added in a state where the solution portion of the first

prepar ¥ i on Icafbetensraed i the@dcond preparatiofl Ili(?.[iﬂé!iyi oaetying ofit theCopeeatidieor
the solution portion is in an unsaturated state, the

ni crocryst al ppecipitatidreby neeang oficoncentdhtion dfithewadosoliblesardtiandisddiing
necessary for the solution portion to be saturated. The

Lo A ot sl Ohechnddobifte o
' preparation liquid in this embodiment will be described in further detail.
A process of obtaining a concentrated shurry in which a part of the water-
15 soluble salt dissolved in the first preparation liquid is precipitated by
concentrating the first preparation liquid comprising a water-soluble polymer and
a.water-soluble salt will be described.
First, the first preparation liquid before concentration may be prépared by
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 microcrystal-precipitating agent or the like.



43 after the addition of the mcrocrystal -precipitating agent.

In order to finally obt ai n a honbgeneous second preparation
li-quid, after the addition of the entire conponents to the
preparation liquid, the mxture is mxed 4%r preferably 10
m nutes or nore, nore preferably 30 m nutes or nore. 5 7-1-2.

The process Tor” pracieliating the water - ol bl o sal L mont i pned above has

been st ud ed. As' dopSTiAeT gt B cBRistimaridls nE MR PnBReld ¥Ry he
I or ocr yst al SoBle saf e griant in fhetirsCpeebatEind il baforf BnoF Lo by
concent rat | ofecueBRetsbBPodine spilivof teaRicif: b smppagt oBBIbIEager, . ; ,
br epar at 1 on PRSI + FheBirBone ERetHn oL ARy RBEao Y e Heedust |
15 O° %) uppRReBiiradgblgethe ?hﬁé’qq%ﬁ%f PRI ﬁ%ﬂi’%_ﬁ&«a‘ilbg%“ﬁy water
preci pitat edv‘%gs}g for Bf: ntr;@ikn%é S, iwre%t péﬁarﬁtl%g Lquid
conprising a y TOLY B 8“’% §H§1r s .y gbé, ﬁlra.- ¢dl D{?Ir%bg QM | |
e Seser 15a0 o Joge by iy Wjehthe oo i BRBRELLER JopBg > o
oo o SRR RS S O G ke

i . ' 1 . t

perore - medeBHESE kIR AE U SR Bt T BB SR RS ey
may belearri SOl Betidvesization devidt Al HET THe e CAFRRARM AIBRRE' o
a treatment, pxte(f)rarzitﬂﬁlt EE ’mz;}pf)g]dln"ilfe'do&t% of a concentrated slurry. Here, the

dissolution rate of the water-soluble salt is determined by the method described

-

above.
Next, the water-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 ainount 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



25 - m crocrystal -precipitating agent or the |iKke.

44 The smaller the amount of the coarse particles of the
undi ssol ved wat er - sol ubl e salt which are present in the first
preparation |iquid before concentration, 43 t he hi gher the

supporting ability of the particles for supports obtainable after _
spray-drying. Therefore, the dissolution rate of the water-soluble salt in
the first
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evaporator,  goncentrator having a function that can remove the deposited scales, or a

concentrator having a structure in which scales are less likely to deposit. A
former device includes a device in which the above-descr-ibed falling thin-film

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 a result, a process of precipitating the water-soluble salt by



and ‘droppi ng by being collected to a central concentrate-trapping tube; a

forced 25 circul ation evaporator with external heating in which a
|i-quid is circulated at a

45 hi gh speed between an evapof@tor and a heater with a

circul ation punp, and water is evaporated with an evaporator; and
a falling thin-filmevaporator in. which a liquidis allowed to
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the first preparation liquid comprising a water-soluble polymer and a
water-soluble salt will be described.
First, the first preparation liquid before the temperature-changing
15 operation may be prepared by a known process. Also, when a water-insoluble
substance 1s formulated, the water-insoluble substance may be formulated before
the temperauue-changing operation of the first preparation liquid, or after the
temperature-changing operation. In addition, a part of the water-soluble polymer
may be formulated in the second preparation liquid after the above operation. By
20 the formulation, the size of the precipitated water-soluble salt crystals can be also
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



7-1-3. Precipitation by Reduction of Dissolved Amount by Tenperature

Adj ustment of First Preparation Liquid . The process for
precipitating the water-soluble salt nmentioned above has 25 been
studied. As a result, a process of precip#fating the water-soluble salt by
46 changing the tenperature of the first preparation liquid so
as to lower the di ssol ved anount of the water-soluble salt has
been found. In o wor ds, er, of microcrystals can be
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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



47 - particles for supporting a surfactant. Therefore, the

di ssolution rate of the water- soluble:salt in the first . .
preparation |iquid before the tenperature-changing operation is
preferably- from50 to 100% by wei ght, nor&preferably from 70 to

100% by wei ght, especially preferably from90 to 100% by wei ght. \Wen the
5 di ssolution rate does not reach 100% by wei ght there is a preferable
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7-2.  Wet Pulverization of Water-Soluble Salt Particles in First Preparation
Liquid

15 This embodiment comprises (a) preparing a first preparation liquid
comprising a solution or slurry comprising a water-soluble polymer and a water-
soluble salt; and (b) subjecting water-soluble salt particles in the ﬁfst preparation

— liquid to wet pulverization. In this embodiment, the first preparation liquid

before wet pulverization may be 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 aﬂef 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.



25 7 the preparation liquid is |owred, and selection of heating or
cool i ng nust be ' _ 48
made dependi ng upon the kinds and anounts of the formnul ated water-sol ubl e
salt. Sodi um sul fate and sodi unff®arbonate suitably used as
detergent raw materials show a maxi mum di ssol ved amount near
40[err] C. Therefore, when these raw materials are used, it is

preferable that .the tenpergture of the first.preparation. 5 ..  liquid
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carbonate is present in the first preparation liquid. As a concrete illustration,

when burkeite, which is a compound salt derived from sodium carbonate, is
formed in the first preparation liquid obtained by blending polycarboxylate

15 polymer and sodium sulfate prior to blending with sodium carbonate, a majority
of the burkeite is present as coarse particles formed on the surface of sodium
carbonate added. Although the burkeite suBstantially does not contribute to the
formation of the supporting sites in the particies for supports when being present
as coarse particles, it can be effectively utilized in the formation of the

20 ‘supporting sites in the particles for supports by making them fine by wet
pulverization, whereby the supporting ability of the particles is 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



di spersion by disintegrating the aggregated mass of the water-insoluble 25
substance, it is preferable to fornulate before:the wet pulverization

t Feat nent . 49 .
For instance, the cal ci um exchange speed 8 the crystalline aluninosilicate
can be i nproved. In addition, the finer the
wat er-soluble salt particles which are present in the first
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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
thie 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
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pul verizing by a dry-type pul verizer, the undissol ved substances
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Shinko Pantec Co., Ltd.). Also included is one in which the solution to be
treated is roughly pulverized with a first turbine and a stator, and the roughly
pulverized mixture is then finely pulverized with a second rotor and a stator,

15 including Homomix Line Mill (manufactured by Tokushu KiKa Kogyo K.K.).
Further included is one in which a dispersion effect of the level of high-pressure
homogenizer can be attained by applying to the liquid a strong impact of the
order of megahertz with a wet-type emulsification disperser having all of the
functions of emulsification and dispersion, homogenous mixing, and finely

20 powdering by a rotator having a peculiar shape and being high-speed rotated and
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



process-type devices having a simlar structure include DYNOM LL
(manufactured by WAB). Al so included are those conprising a cylindrical

r ot or and an annul ar casing enveloping it, in which pulverization
of a solution to be 25 treated fed frofnthe bottomcenter of a rotor is
carried out by high-speed rotation
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which remains undissolved in the first preparation liquid and/or the same salt as
the water-soluble salt firstly precipitated and/or those salts having the smallest
15 dissolving strength in the second preparation liquid.

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



PACfFIC MACHI NERY & ENG NEERI NG Co., Ltd.). 7-3. Addition of Fine

Particles to Preparation Liquid 25 Thi s enbodi nent conpri ses
(a) preparing a first preparation Iiquid

52 conprising a solution or sPérry conprising a water-sol uble
pol ymer and a water - soluble salt, and (b) adding to the first
preparation liquid fine water- soI ubl e salt particles, under the
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drying or the like, and the crystals are made fine with a pulverizer, to give fine

=3

particles. The fine pulverizers include roller mills, ball-mills, collision-type
pulverizers, and the like. The roller mills include USV mill (manufactured by
15 Ube Industries, Ltd.), MRS mill (manufactured by Mitsubishi Heavy Industries,
Ltd.), SH mill (manufactured by IHI), and the like; the ball-mills include
Dynamic Mill (manufactured by Mitsui Miike Machinery Co., Ltd.), Vibration
Mill (manufactured by Chuo Kakoki Shoji K.K.), and the like; and the collision-
type pulverizers include Atomizer, Pulverizer (both being ﬁmnufactured by Fuji
20 Paudal Co., Ltd.), and the like. |
In addition, the smaller the average particle size of the fine particles, the
larger the effect of improving the supporting ability of the particles for
supporting a surfactant obtainable by spray-drying in the subsequent process.
From this viewpoint, the average particle size of the fine particles is preferably

25 40 pm or less, more preferably 35 um or less, still more preferably 30 um or less,
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Here, as a procgsg)o% ousan gl%ms reéfb%rm?ﬁg“@réwai%gRJ&M]@F%,I-ﬁﬁE\@%n be

consi der ed tgafi ne | verjzation of th comer.ci al |y aYlai | abl e

appropnr at e SEHEIafdstiTed,m i‘thr@mésggoe@ Fithyrofating agjtation impellers wi

10" " ubat AAEEPHIS ies R 2o CBLRRA SN 200 ik ¢ Susequsathe 0Ke o
o ane o CHICHE purstvyment S Ao bt bt SRS Y BB 7 '
STL%t T o 0 PR Rl 5 B SRLIRSH almlctin b Sememnmess e © °*
by 15 " Ui d8ithedaoue By it tyipeling type prueier AIaRIFTHOBYORRS STBPEN,  +eavy
the. bad - | Repfstyrgd by LASERTIG(rsEETHC it Hebe ametiogioder sui M | e
L5018 o A el b S g,
I ncl ude AtOni:&l%ridergﬁlag%ia%%{ag%%%ﬁclg%iz@ manuf act ured by Fuji

In addition, in the embodiments described above, regarding step (b), it is

15 preferable that the treatment of increasing the number of the water-soluble salt
particles comprises one or more processes selected from the group consisting of
@y 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

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 withquf substantially being

25 dissolved in the first preparation liquid.



20 - ° Paudal Co., Ltd.), and the Ilike. I n addition, the
smal l er the average particle size of the fine particles, the

| arger the effect of inproving the supporting ability of the particles for
supporting a surfactant obtainable by spréf-drying in the subsequent

process. Fromthis viewpoint, the average particle size of the
fine particles is preferably 25 40 [err]mor less, nore preferably 35
[err]mor less, still nore preferably 30 [err]mor |ess,

54 still nmore preferably 25 [err]mor less, still nore

preferably 20 [erHsmor less, still nor bl rl] mor

e . refera 15 [er
| ess, especial |y pB¥faryEgoutdhe steps fahand ydn th@ﬁ@&)ﬁmem;%gée@r{bed
particle size is determ ned by the follaow ng.method.
One-t housand #a¥es thersespn H&PW%U%JIQWSQHTEFJW%CM into a 1-L stainless

5 beaker, and stirred in a thernostat at 20[err]C wth rotating
agitation inpellers with 3 propeller wings of 2 x 4 cmat a speed
of 200 r/mn._Subsequentl]y, 20 g o& .,the fine particles nentioned
above afe suph i edPropsss kaAreparingCave-Ip Bartialeic i on at a poi nt of
measuring for 10 mnutes, is, determ ned i.n the sane manner as )

descri bed above byItd§PFFg§elfa§@ ﬁﬂtmﬂ@n%&eﬁg‘ampeﬂé Eghe PRSSeRtJIRVeRIon, gt em
10 manuf act ur ed b% LASENTEC ( TSUB- TEC l\/[LO(i). Here, a medi an code
(particle si Z&agha Dt O PaRIcles impomnosed of ppartgle which i eaveom paticlec) es i s

50% is . considered an average particle size, ) )

'n addition, Bavinga SENGHHE datdRerB LS s@e‘ﬁaw@wneiség&am-ﬁbh%kew innert s
15 preferable ttﬁat }_he ttheat ment . of i.ncreasing,the nunber, of th

wat er - sol ubl eP@rgiop thereof, and thaka particle surags:is opsnehand pomprmicated Baththe

o cr ocifst ol -Tlksy Sh S iR Rgion. e particlsor SRENOLISATT sRenated by provifing
concent rati ngy he Lir st preparatjon LiQui: ((3) jadi ustinga Lemper at ur e of
the particle to which a surfactant can be supported.
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

e 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.



prep’ar ation liquid so that the dissolved anount of the water-soluble salt
is 20, | onered; (4) subjecting water-solublersalt particles in the first
preparation liquid ~to wet pulverization; and (5) adding to the
first preparation liquid fine water- 56 solubl e salt particles which
may be the sane as or different fromthe water- soluble salt in
the first preparation liquid, under conditions that the fine water-

soluble salt particles are capabl e of being present w thout substantially
bei ng 25 di S cendentpfithe sysfactantindhe segandprepayation liquid is from 0 to

55 .. By carrying qut the steps (a) and_(h) in the

enbodi ments 230 §ykeight preferably from Qﬁedé’{o%vn@elgbbmemré%aamw% byi quid is
obt ai ned. 5. 8. Process for Preparing Cave-In Particle _ .

It is prefer 3ight feom the viewpemtiof inergasing the ponsentsofthe cave-in pagicle in the

i nvention, at . . least a part of particles is conposed of a particle
which is a c@pgigles Ebﬁatfl@f%by spray-drying,ghgiprgparation ligeisk e that there exists
a hollow, nanely a_cave-in hole, _in an inner ortion thereof, and

that a particl e siPHeavater Somsahofihe recorhmpasationdiqyid is reserably from 31 | ow
ol e wi - & th8Y% PY eilde QR Ao Hos ok OB i6S AR HELEH 07 FHGC nner
" acldit§ on, PEefsFabls 3% BY e GIe, Thtte PRETRDIY RR6 By BB RO Stfin
Sur fact ant coMpEmTIsrably 41% By el Ghtdriaon GaarcaeRoRretabher S tnl peight or
bt el ned n EHEenEpRGPreuabi 415 bbuRiEHt or mases Gomahosieypoints of making
10 the supporting capacity of the particles for supports larger and opening a cave-in
hole of a sufficient size. Also, the water content is 65% by weight or less,
preferably 62..5% by weight or less, lmore preferably 60% by weight or less, still
more preferably 57.5% by weight or less, most preferably 55% by weight or less,
from the viewpoint of suppressing the bursting of the droplets by the temperature
15 elevation.
~ Inaddition, as contents of other components in the second preparation
liquid, the water-soluble polymer is contained in an amount of preferably from 1
to 20% by weight, more preferably from 3 to 15% by weight, still more
preferably from 5 to 10% by weight; the water-soluble salt is contained in an
20 amount of preferably from 7 to 59% by weight, more preferably from 14 to 45%
by weight, still more preferably from 20 to 35% by weight. Further, when the
water-insoluble substance is contained, the water-insoluble substance is
contained in an amount of preferably from 3 to 32% by weight, more preferably

from 7 to 25% by weight, still more preferably from 10 to 18% by weight.

25 The preparation liquid having the composition described above may be



wei ght, and adjusting a water content of the second preparation liquid
havi ng an I ncreased nunber of water-soluble salt particles to a
range of from35 to 65% by wei ght, and spray-drying the
preparation liquid. 20 In tHe present invention, there is
exhi bited an effect that the content of the cave-in particle in
the spray-dried particles is remarkably increased by adjusting t he
surfactant content_ and the water content of the second preparation |iquid
to those whishease Hﬂ%%Wé@emn'ﬁ‘@’@bketm&;@I& ithe pdditiensi ng

t he nunber of the wat er-sol ubl e salt particles, in the secqnd
prepar ati on Mihed forpach cpmppnent emf Hg opder can berapprepastelyoyasisddepsnding, pe
present in an undjssol yed state.

56 upon the conyHoBHnt ent of the surfactant in the second

preparation liquid is fromO to 2% by wei ght, eferably fromO
to 1% by weight, ﬁmaédpmf 1} thel second pyeparation l?qmﬁ@pgﬂtqu tfm G‘fﬁtQﬂ@){W]évmoi nt
of increasing the content of the_cave-in _particle in the

particl®s obsalt inpresenhinag undissolvadostetee Inthe prasentinvention, gheresre

The water content of the second preparation ljquid is preferably from 35
to 65% by welgkantages indhe preparationliquideas deseiibed abavesmothat a gaveginhele 1sor e,
preferably 37% by wei ght or.nore, nore preferably 39% by wei ght or, nore,
still generﬁ%ﬂ%ﬁ@@ =1=§/fe°4fwn9nm ASUBPOTREADL ri@&%bﬁ Jiquid
preferably 43% by wei ght qr, nor e, st, preferahly 45% by_ wei ght
or nore, froﬁmﬁ@am edipBosition 6an R enhanced by Qﬁ)mu&mpmp?ﬂge vatsssplublef t he

particles for supports |arger and qQpeping a cave-in hol e of a
sufficient Spgl@_t(?ﬁpyggsephgl%p@dls Ke Pﬁa?qs 65% by wei ght or |ess,

preferably 62.5% wei ght or | ess, e preferahly 6Q0% by | ght or | ess,

Still 10 ehved) agn@mtsgf%%rgﬂﬁgp Spléé%preffsrgﬁsbgenwéupy

55% by wei gh | ess,, . fromthe_vi | Nt Qf, suppressi ng_t

borati ng ot (A% by Sights mape preferabi o b e 1186 by welghty SillgRore preferably
i ! H . h .

In addition, fr%?n c%gtgg/g ?fveei 1t:, n?orst%?(%?a%?{(] %fsonllg tE) 7%A> %?Cu?er}%h{’ ro%pt)l?é ?éé(,%

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 pm or less, more preferably 60 um or
less, still more preferably 40 um or less, especially preferably 30 pm 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



liquird, the water-soluble polynmer is contained in an anount of preferably

from1l to 20% by weight, nore preferablly from3 to 15% by wei ght,
still nore preferably from5 to 10% by wei ght; the water-sol uble
salt is contained in an 20 amount of Sgreferably from7 to 59% by
wei ght, nore preferably from14 to 45% by weight, still nore

preferably from 20 to 35% by weight. Further, when the

wat er -1 nsol ubl e subst ance, i s contai ned, the mater i nsQl ub] e substance_is
cont ai ned i nPariclepanecapablsrafrheingpresentowithoutsubstantiplly bewgi dissalyed in the
preferably from?7 to 25% by weight, still nore referably from 10
to 18% by mefgs&prepmtmn liquid; a meamhef making;its sige smalles ﬁv AZMGa8S ofhe
conposi tion defcrjbed above mm

Yesizing\ar the d?f‘eﬂﬁl mui;rsol‘@&ﬁ;%vmpes ahthe fiyst wpamt'@n ligpid; a

57

addition, the additjon met hod fqr each conponent an order can
be appropri afeapspiloweriag aélar%ﬁonged amount by varprurg 3 HrANReAre pbfhe

In. addition, in the second preparatiqn |i part of the vvater soI ubl e

5 shlt | prepasatien liguidatherely presipitating: 9@ryatﬂS; hEegRL gEAYapORatEng a on,

there are advantages .in the preparation |jquid,as described above
in that a capartof rnerselrwf %he first prepagm ﬁqeul, therebe pprainitatingdhe sryséalppor t s
and a supporting abi y the,liquid surf act anfL conposi tion
can be enhan@éﬁe@y‘s qolarqroewsm@rvrapgah%amtéo the first prepazgafion ¢ o

be present in an, u solved st at undj ssolved anount
of the wat er JigBId; ere )rrpremnltmg&e ahrqfrﬂl@vet%rosoquble salt whieh by

wei ght, nore pre eraply.fro 1 1%by wei ght, still nore preferably
from2 to 9% ereupn;glg gdikér ably from 3 to 7% by weight of the

second aratjon |i urd In additio t he un ssol ved
wat er - Xbi ubl e sal E‘fefrerwr regard o the def W&&@ayﬂd@s Ned amoRnt of the so
referred to as

subst ance" age part icle
si ze of pref eYa&‘F}l' B e[S@Yt, %9\9011 EEFPWQ!‘ gﬂ'@ﬁé? &El“;il}%ﬁ‘{e

collecting supernatant, namely the solution portion of the second preparation
liquid. About 3 g of the solution is weighed with an accurate balance in an
amount of a (g), and dried at 105°C for 4 hours. Thereafter, the resulting

15 solution is cooled in a desiccator for 30 minutes, and the dried remnant of the
supernatant is weighed with an accurar:e balance in an amount of b (g). Here, the

dissolved amount of the supernatant ¢ (%) is calculated by:

—— x100

20 Also, the content d (%) of the water-soluble salt contained in the dried remnant
is analyzed. Using the water content e (%) of the second preparation liquid and
the content f (%) of the water-soluble salt in the second preparation liquid, the
undissolved amount (%) of the water-soluble salt is calculated by the following

equation:



| ess; still nore preferably 40 [err]mor |ess, especially preferably 30
[err]mor |ess, nost preferably 20 [err]mor |ess.

Here, a process for allow ng the undissolved substance to be present in the
second preparation liquid includes, for i%%tance, a neans of adjusting the

content 20 of the water-soluble salt and the content of water to those
within the ranges descri bed above, a neans of adjusting a
tenperature of the preparation liquid by considering the

di ssol ved anount of the wat er-soluble salt, and the like. In
addition, the nmeans (G §§g‘ pg a particle size ofdthe undi ssol ved subst ance

smal | er includes rrea be=dfale0xe &S ans of addi ngvi) ne

wat er- 25 solu /"gartl cles tol09 £ rsﬁi@repar ation liquid, under
conditions that the fi ne

58 particles are capable of being present w thout substantially

bei ng di ssol ved | g&;/h&d’itlon with regix'd%tthP ﬁ&&d&ﬂ@ofﬂ%‘éﬁgaﬁi pRict 8be BRKI N9

its size smaller a nmeans pul verizing or

undi ssol ved gk Apévafe'i}%oi B1€ balP1RP avétal F@%}aﬂicﬂé‘b&e be det?lin}lgf%gns

of lowering a d| ss nmount y varying a erature t he

preparaf i on hiiggitHe ni-!llﬁé?ﬁ%’_ gdi\%&éxpdx’o 1t Mori 5tedh gmaufRaREd B

evaporating a noli st re of theTI'rst preparation I'iquid,

thereby precy nSENTRE, t‘*I’S[J‘}S*-SI‘~I‘3(§3‘i\/ﬂ00” mentioned aB5@)S Of fornmulating a
m crocrystal - preC|p|tat|ng agent to the tirst preparation l'i quid,

t her eby preci pit affhagetdifl ﬁfe}ﬁﬁfaﬁo? lﬂfulﬂ Reob@tfd- %blbtﬁhﬁxl?ﬂ'firs%I gﬁrdtﬁ)n

di ssol ved therein, and the |ike hre

det er m nati ofiquidf by Bknu94l (186E95C e tHRYERft? Tsub #&tmg the prepal aﬂﬁid?f Ligddub'ae
salt, the second preparation l'iquid is centriTuge

col | ecting Sﬁ'@@t‘iﬁb’ﬁt%ﬁncr@é’diﬁé ¥hd AgnB&Y éltﬂl@ﬂVﬁ@f-EélﬁBleOJalﬂﬁﬁ‘uéﬁﬁ‘i‘thned

preparation l'iquid.~About 3 g of the solution i's weighed wth an
accur afee bal gpgwe.i N an anount of a (g), and dried at 105[err]C
for 4 hours. Thereafter, the resulting 15 solution is cooled in a

desi ccator for 3011ff’cliél§1ﬁ§y-d?5ﬂﬁ phGceds,| £metifsl it gefibrating a cave-in partlcle in

supernatant is wei ghed wi'th an"accurate bal ancein an anount of b (g).
Here, the  the partickes :r@p!;u@ér@ Reladed ithélth difReéntes AR cAuseddih $hé Bbﬁiﬂaﬁt ed

i control ranges by the difference in the composition for the particles for supports,
a means of controlling to a range of drying conditions suitable for the

15 composition, and a means for controlling the water content of the second
pfeparation liquid.

In the control for the drying conditions, it is preferable that conditions
which quickly dry the sprayed droplets, namely a temperature of the periphery of
the droplets immediately after spraﬁng is preferably 85°C or more, more

20 preferably 90°C or more, still more preferably 95°C or more. However, from the
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.



[errT 20 Al so, the content d (% of the water-soluble salt contained
in the dried remant I s anal yzed. Using:the water content e (% of
t he second preparation liquid and the content f (% of the

wat er-soluble salt in the second preparaté®n |iquid, the

undi ssol ved amount (% of the water-soluble salt is calculated by the

fol |l ow ng equat i on:

59 ) gerr] . In addition, with regard
to the measuPenmenPropertineofParticles fon Supporing Sugfactant - the undi ssol ved
wat er-sol uble salt, the average particle size can be determned by 5

usi ng the in-1ine Thedmlkdensity @lﬁ&@p@ﬁlﬁgﬁf@rcﬂuppgmvfﬂmpr(mmumtm by
LASENTEC, "TSUB-TEC ML00") nentioned above. The second
prepar at i on Pprefarably fosn8a0 ted00) gditmore prefexablyrfsom@>&iardQ0 gih, still more
liquid by a known process, and thereafter subjecting the preparation liquid
to a prefeeablyrfiom 400 ite, 70@ g8, regpetielly preferably trome 468 te 608 @/Lifromsal t
particles nmentioned 10 above. . ) I n the spray-drying
processS a nhevgwpsintpfsecuring thessuppodtingcapacity foetheriquid surfactane
particles for supports includes, though differences are caused in the

opt i mal compogitieonrand tha vigsepaint efsccuringdhe bukk densityeaftes sppportingrthé or
the particles for supports, . a nmeans of controlling to a range of
dryi ng condi ligeidksurfactant|cenipesiticne 15 conposition, and a neans for
controlling the water content of the second ) reparation |iquid.
In the control folnadditionyfrem thendewpoints of genesatioreo£fing powdendusteaddt i ons

dissolubility when using a detergent composition comprising detergent particles
10 comprising particles for supports and a liquid surfactant composition supported
thereby, the average particle siz_e of the particles for supports is preferably from
140 to 600 pum, more preferably from 160 to 500 pum, still more preferably from
180 to 400 pm.
The supporting capacity for a preferable liquid surfactant composition to
15 the particles for supports is 0.35 mL/g or more, more preferably 0.40 mL/g 61‘
more, especially preferably 0.45 mL/g or more, most preferably 0.50 mL/g or
more, from the viewpoint of increasing the permitted range of the formulation
amount of the liquid surfactant composition.
A preferable supporting rate of the particlesl for supports is preferably
20 0.2 mL/g or more, more preferably 0.3 mL/g or more, still more preferably
0.4 mL/g or more, from the viewpoint of more quickly and efficiently absorbing
the liquid surfactant composition, thereby increasing the productivity.
The lower the water content of the particles for supports as determined by
an infrared moisture meter, the better, from the viewpoint of making the

25 supporting capacity for the liquid surfactant composition of the particles larger.



mhich qui ckly dry the sprayed droplets, nanely a tenperature of the

peri phery of the droplets inmmediately after spraying is preferably
85[err]C or nore, nore 20 preferably 90[err]C or nore, still nore
preferably 95[err]C or nore. However, froglthe vi ewpoi nt of thernal
degradation of the constituents, the air blow tenperature is

preferably 400[err]C or less, nore preferably 350[err]C or less, still nore
preferably 325[err]C or less, especially preferably 300[err] C or

| ess. The water content is preferably 14% by weight or less, more preferallp 10% by

9. Properties of Particles for Supporting Surfactant The

bul k densi t y vefightrer lpss, still merefprefesaldy &% dbyoveightoplessent i nvention is
preferably from 300 to 1000 g/L, nore preferably from 350 to 800 g/L, still
nor e pr dezeathiebulk demsig) theoavkpagayparticlessize;ithe sypmortihg capagity r om
450 to 600 g/L, from 5 t he vi ewpoi nt of securing the supporting
capaci ty for fohthellignid sufactanteamposition, the suppertingsate] emd fredwhtes contempoi nt
of securing the bulk density after supporting the l'iquid
surfactant ceapbsidetesmined by the method desctihediduder tha méthodforhdeteoinziming nt s of
generation of fine powder dusts and di ssolubility when using a
det ergent coppepdrticodessoippdibslowy det ergent particles 10 conpri si ng
particles for supports and a |iquid surfactant conposition supported
t hereby, the average particle size of the particles for supports is
preferably from ..140 to 600 [err]m nore preferably from 160 to 500
[err]m stil 10por Eqmapasitieband Praperties of Detergexg Particla®0 [err]m
The supporting capacity for a preferable Iiquid surfactant conposition to
15 t he -parti cl &@efdﬂterg@pigmrtlgles of thesprestntgnventionr ecompuisecthersaffactanty 0. 40
m./g or more, especially preferably 0.45 nL/g or nore, nost
pr ef erbl y ofeosupports snentioned above and @ suffactant bempositipnisnpparted thereiasi ng
t he perm'ttedran%? of the formulatjon )

the surfactant composition, an anionic surfactant and a nonionic

surfactant can be each used alone, and it is more preferable to use both
surfactants in admixture. Especially in a case of using a nonionic surfactant
having a melting point of 30°C or less, it is preferable to use it in combination
15 with 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,
which has a function of elevating a melting point of this nonionic surfactant.
Here, the melting point-elevating agent which can be used in the present
20 invention includes, for instance, polyethylene glycols, polypropylene glycols,
‘polyoxyethylene alkyl ethers, pluronic type nonionic surfactants, and the like. In
addition, an amphoteric surfactant or a cationic surfactant can be also used in
combination therewith in accordance with its purpose. Also, since an anionic
surfactant such as an alkylbenzenesulfonate is formulated in the detergent

25 particles in an amount of from 5 to 25% by weight, an effect of improving the



anount of the |iquid surfactant conposition. A preferable

supporting rate of the particles for supports is preferably 20 0.2 nm/g
or nore, nore preferably 0.3 nL/g or nore, still nore preferably

0.4 m/g or nore, fromthe viewpoint of nmgpe quickly and efficiently

absor bi ng the liquid surfactant conposition, thereby increasing
the productivity. The | ower the water content of the
particles for supports as determ ned by an infrared noisture

met er, the balisparsibilityrofithe deteegent pattiocdés imslowrtemperatdfe waterds pphibitedg
capacity for the liquid surfactant conposition of the particles |arger.

61 The Asthersurfactamt coinpopitiong theie yanbe’dlbgd,vﬁgr ijistanwe, brssr oI €
preferably 10% by wei ght or less, still nore preferably 6% by

wei ght or | egsore kinds selected from theéjgronp comsisting lof datoni¢ yyrfadtantsyromignic
particle size, the supporting capacity for the liquid surfactant
conposi ti on, sunfactanpsycatiomg sudfetantsnahd arapheteric surfactants. Thesanioniccan be
determ ned by the nmethod descri bed under the nethod for determning
propertfes deucfactaats arelexemplified by alkylbtazeneSolfpnates;iatkyleetherroroglkenyles of
Det ergent Particles The detergent particles of the present
i nvention corgthérsalfates; grolefinsulfonated; salts 6fou-sulfopated fatipatids vedstabove and a
surfactant conposition supported therein. In the

surfact ant cdhersofitalloyl, ether errlkenyd etherfcachauylatas,imsinnacidtype surfactants;
surfactant can be each used alone, and it is nore preferable to use both
surfactants iNragghaming acidtypesurfadtants,rand thedikeofEspstcialjyancluded are linear
sur f act ant having a nmelting point of 30[err]C or less, it is
preferabl e t @llqdbemzenbsulﬂmﬂbftsrwﬁwhwhmﬁyl moigty hasi1Q¢o ¢4 cadiombtomspandni c
organi ¢ conpound (hereinafter referred to as
10 alkyl sulfates or alkyl ether sulfates, of which each alkyl moiety has 10 to
18 carbon atoms. The counter ions aré 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-
R 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



"mel ting point-elevating agent") having a nelting point of fromd45[err] to
100[err]C and a nol ecul ar wei ght of frem 1000 to 30000, or an
aqueous sol ution thereof, whi ch has a function of elevating a
mel ting point of this nonionic surfactanté3 Here, the nelting

poi nt - el evati ng agent which can be used in the present 20 I nvention

I ncl udes, for instance, polyethylene glycols, polypropylene glycols,

pol yoxyet hyl ene al kyl ethers, pluronic type nonionic surfactants, and the
like. In to 18 carhnn atoms, preferablynb2 to 14 cathohzatoms; argl amaveragomoale of
surfactant can be also used in conbi nation therewith in

accor dance wethylé¢nssoxide pfSeto 3Q molesspreferahly Ao 3fiimoles, more preferably2 taant
such as an al kyl benzenesul fonate is fornulated in the detergent 25
particl es i n3@melesustill mior¢ praferablyol b s936ymales.gBesides; the E&x addicts apd ovi ng

t he 62

di sper si bi | i pyomflentexidet(BO)addugtaare preferable, leach o whishaalgoholmoisty hss 8

exhi bi t ed. As the surfactant conposition, there can be
used, for inte ABcarbamatoms. As the order ofpadditiomdheretandiecemployedt he gr oup
consi sting of anionic surfactants, nonionic surfactants, cationic

surfact ants ambodimentsdn¢clodingrdreernbedimentof addingHQ, andsthereaftop afldingdt®s ar e
exenplified by alkyl benzenesul fonates; alkyl ether _or alkenyl :

et her sul f at 88;:emhadiment of adding P6k anddhercaftesadding EQ; or anl drabediwnt af t v
acids or esters, t hereof; al kyl ether or al kenyl ether

car boxyl at es addingrendemly EQhandsPO; déspapially preferable ordex of addition insludssant ype

surfactants, and the liKke. EsEeci ally included are |inear

al kyl benzenesmbodimertsofrdding EQ, thargafterrdsing RQsinipblogk farm sansbfurthesns; and

10 al kyl sul fates or al kyl ether sulfates, of which_ each al kyl noiety

has 101G 0 = adding EOis addpd@ilprmmvemmmdercpre@nmedrbytbc@ﬁemm y al kal i
nmetal s such as saqdi um and potassium and am nes such as

monoet hanol afe&land di et hanol ani ne. Further, in order to
obtain defoam ng effects, a fatty acid salt can be used I n

conbi nati on t her e®Or . E@)z=thunber of carbon atons of the fatty

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=51t012;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



15 +* acid noiety is from12 to 18. The noni onic
surfactants include pol yoxyet hyl ene al kyl or al kenyl ethers,

pel yoxyet hyl ene al kyl - or al kenyl phenyl ethers, polyoxyethyl ene-

pol yoxypropyl ene al kyl or al kenyl ethers, g0l yoxyet hyl ene- pol yoxypr opyl ene
gl ycols as represented by the trade nane "pluronic," polyoxyethyl ene 20

al kyl am nes, higher fatty acid al kanol am des, al kyl gl ucosides, alkyl

gl ucosam des, al kyl am ne oxides, and the |ike. Anmong them those having

hi gh nonyaio shrfactant. yTheforivulatéorhambunt ¢f thewndltingipogtadlevating of
liquid crystals or having no formation of liquid crystals when

m xed w th waigent off thepoaiema binfactamidis tpreferably from 1pol WOxpeatsihyt weight) kyl or
al kenyl ethers are especially preferable. Preferable are 25 et hyl ene

oxi de (her ei méreepreferalgy fromS) todilipartsby weiglitcbaseld cmh00 parteby weight ot
63 to 18 carbon atons, preferably 12 to 14 carbon atons, and an
aver age nol e thé nonionic surfatint! dnchoabale mhgs the c8fposition, is preferabddyl y 7 to
30 noles, nore preferably 9 to 30 moles, still nore preferably 11
to 30 n®l es. bdesustethe compobifiondris @ tempedature range so thatihé eiseosity dfthePO)
adducts are preferable, each of which alcohol noiety has 8 5 to 18
car bon at ons .coApadsitiproatdetenperatdrt of ®pout paintorhighbeiscadjusigéto 10 Paes or
enbodi ments i ncludi ng an enbodi nent of adding EO and thereafter adding PO
an enbodi nentess{ peefeiiably $Baesorlesheaspetinly paefdrably 2@ aes or desspatddisodras aof
addi ng randomy EO and PO Especially preferable order of addition includes
an d¢empciiatunetrange saithah thebsertingrhandness ofitht compesition an theock form
and further 10 adding EOin a block formto give a conpound represented
by the gener &mperature rangelowsrdhan the pour point of th&compaeition(a#ad) ligher tha&O) z- H
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 Paes, 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



wherein R is a hydrocarbon group, preferably an al kyl group or an al kenyl
group; 15 EO i s an oxyethyl ene group; PO is an oxypropyl ene group; and
X- Y and Z are each average nol es thereof, anong whi ch
nost preferable average noles have the reggtions of X > 0; Z > 0;

X+Y+Z=6t 0 14; X+Z=5t0 12; andY= 1 to4. The cationic
surfactants include quaternary amoni um salts such as al kyl 20

trimethyl ammonium salts. The anmphoteric surfactants are

exenpl i fied Y mavindéitoian-ihy @mdn of the surfactantf copspasition bpasingrd act ant s
and the |ike. e formul ati on anmount of the anionic

surfact ant i sheométer éfﬂﬂRl\/[-BOﬁﬁD”tmanufacnued BoBudaKiopyo)K k&) ghd a diss-e
preferably from?20 to 200 parts by weight, especially 25 preferably

from 30 to 18hapml adapbyr @o.3)18¢) hasimg adiad@ferd'8 sinbindveiboktonDireh o
64 nom onic surfactant. The fornulation anount of the nelting

poi nt - el evat i0nfcm?, and dividing ¢he restltingsload byche bottons @rea afithe dispshapedbl y
from1l to 100 parts by weight, nore preferably from5 to 50 parts
by wei ght, badeptoon 100 parts by wei ght of t he nonionic
surfactant. In the above range, the conposition is preferable, 5
because the conpodlihei amountfthe sufactantcompaesitien spreferablytia ariange of fionef

t he conposition at a tenperature of a pour point or higher is

adj usted to 10 tpd99 parts by weight, mbrespreferablyeinabiang® oPdican A0 tb 89parts by
especially preferably 2 Pass or less, and al so has a tenperature

range so thatweigat, cslmlallmelﬁaahlyansa rainge lo€ fromiB 040 60Qarisrbyt weight, based
tenperature range | ower than the pour point of the conposition and hi gher

than 10 ohel OPepartsiy peight offthe hartictesi fon suppartsf fionathe viewpbinkPaf tie nor e,
prefer ?Obl Y 3(()lc.etiialragir:iency 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 is 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



or rfore, especially preferably 50 kPa or nore, whereby the handl eability of

t he 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 péarticles can be suppressed. 15

The val ues for the properties of the surfactant conposition can be

determ ned by the follow ng nethod. The pour point can be neasured by the
met hod according to JIS K 2269. The nelting point is determnm ned by using
FP800 Ther noey stsurfactdnt which gdreserve asmarhinder and gowdenyeraw matarials,itheent e

AG and heating at a heating rate of 0.2[err]C/mn. The viscosity is

obt ai ned by detergentpasticles arg caated with-angggregated layee formed\hy therabwye:

manuf act ured by TOKYO KEI Kl‘z,ﬁ,3 rotor No. 3 under the condition of 60
r/mn. | n adéomponenishemthat there mayt beesome casesrmshereihe shaperafdhe particlesofos
conditions exceeds 2 Pass, to be undet erm nabl e, the viscosity is
obt ai ned by supperts eapnot ba confiomedisimyly foonigheir external appharanoedAtmethodf 12
r/mn. The inserting hardness is a val ue obtained by 25 determ ning a

| oad when an ofidiffersntiating theeshapd of the particlasor suppartsantsualy casasdneludes a

65 20 mimn_into an inner portion of the surfactant conposition
by using a method of confirming the shipe B eimactingan exganicewplysntsoliblkogyo K. K.)
and a disc- shat%ed adaptor (No. 3, 8)) having a dianmeter of 8 nm
and a bot t omcampgnent from the deteygentparteeles,, therebyseparating thenpartislasifor ng 1 oad
by the bottom area of the disc-shaped 5 adaptor. ] The
anount of theuppertscThekindsofdhe organic solyents asedin extractionzaigeppropriately

10 to 100 parts by weight, nore preferably in a range of from20 to 80
parts by selected depending upopdbe kinds ofithe dindargubstancashoyadde epelom 30 to
60 parts by weight, based on 100 parts by weight of the particles
for subbor t s corstenentimit pEthedletergentipartiele1 0 det ergency and the

di ssolubility. The "anount of the surfactant conposition" as )
referred to herei Fhgguethadifor eenfirmationcofmshnpe offthe partiples for supporéingra i f

t he
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
1s 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



surfactant were added to the preparation |iquid. When t he
surfactant conposition is mxed with the particles for supports,

powdery raw materials other than the particles nay be added as desired, and
the 15 amount thereof is preferably f6dm O to 150 parts by weight,
based on 100 parts by wei ght of the particles. The powdery raw
materials include, for instance, alum nosilicates, crystalline
silicates such as, SKS-6 (manufactured by Cariant), ) and the |ike.
I n addition, invention; er tpeeenfirm thehsenesor presenderpfrancethanelrinselubls e pol yner,
20 the water-soluble salt, the water-insoluble substance, ,and ot her
conponent s, 6@ptponent added inspbsaquent steps xBnp case whererthe gthangl-insolelde or
supports as conponents_other_ than_ the . above-nentioned surfactant
conposi t i on. cpmpeneataddaddedhe perticles-for suppostsin subsequent steps dnporfimmed ined,
the crystalline silicates described below and the |ike can be

al so cont ai ndhg sg@rated ethanol-insolhle compencaty thejavesagppartisle size pEthear e
prepared by usin% conmponent s_such, L. . .

66 5 patticles farrsuppernis ehtningd byreliminating thefastorganfluencang dery raw
materials, the . , detergent particles are coated with an aggregated

| ayer for med peytiale sizgidistaibution by the subsequemtsteps efadditien.t Bpecifically.Hhesome
cases where the shape of the particles for supports cannot be
confirned si spparatieneperasion afythe solaentinseliblseempanenstis sarriedsout by af
differentiating the shape of the particles faor supports in such cases

i ncl udes a propetly selestad golyent o Bicombination: esqihas the shaperef the or gani ¢

sol vent - sol ubl e conmponent fromthe detergent particles, thereby
separ ating t pertisdes forisuppeis can be confirmed, pfier removing the swrfactantt he or gani ¢
solvents used in extractjon are appropr.i atel sel ect ed dependi ng

el Yy
upon tHe ki ngempositioa andhecomnonentsasded an e subseguant seps.  consti t uent

unit of the detergent rticle.
gfeixe prgﬁarable 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 pm, more
preferably from 180 to 400 um.

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 (II):  mixing the mixture obtained in step.(I) with a surface coating
25 agent, thereby coating the surface of the powder detergent particles with the



The nmethod for confirmation of a shape of the particles for supporting a
. surfactant by solvent extraction will be illustrated hereinbel ow.

Fi-fteen grans of the detergent particles which are accurately sanpl e-
reduced and wei ghed are subjected to refl &% operation for 1 hour with 300

m. of 15 95% et hanol heated in a water bath. Thereafter, an
et hanol -i nsol ubl e conponent Is gradually filtered off by neans of
suction filtration with sufficiently washing wi th hot ethanol.

The separ at edudaceoontinignagentiprovidedthatahereiis alo indluded a case where step (H)ur s
under reduced pressure, and thereafter the insoluble conponent is
cauti ousl y cprocectdesinswtanconsly with thesdisindegratient he particle structure of

t he insol uble 20 conponent. Such an operation is carried out several
times, to obtain 100 g of an et hanol -i nsol ubl e conponent. The
resul ting ethanol -insol ubl e conponent is vibrated for 10 m nutes
wi th standar &S&¢e{I¥s according to JIS Z 8801. Thereafter, t he

wei ght on each sieve is neasured, and the particle classified in accordance
wi th edth sieve- opeptacgssmtsuppedingrostgfictandtrompositiambly hespartickes foo
confirm 25 whet her or not the resulting particles are the particles

f or suppor t s sapparkscinglusiesfor instance, a process comprising mixing the particles for

67 i nvention, or to confirmthe absence or presence of an

et hanol - i nsoSuppasts with a surfagtans sempositipachy nsing aixgufor a batshprocessorcase
where the ethanogl -insol uble conponent added to the particles for
supports i n sopdReausHrosesspdnithe easerofimixdng hy a batch proces$ @s agquacessef

et hanol -i nsol ubl e, conponent, the average particle size of the 5

particl es fofupplying tosa mixeshthereauyhe employedisuoly provessescasdly aipnédasenci ng

t he particle size distribution by the subsequent steps of
addi t i ¥h. Speempristg previowsly supplying pastiqles forisupports ima iminexy fand Kkereafter
sol vent -i nsol ubl e conmponent_is carried out by a _properly sel ected

sol vent, or addwgpherste asufactanbeompesitipa(2) é@rgm €ouIprisig 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



particles for supports can be confirned after renoving the surfactant 10
conposition and the conponents added in the subsequent steps.
The preferable properties of the detergent particles according to the

present invention are as foll ows. 69 The bul k density is
preferably from500 to 1000 g/L, nore preferably from 600 to 1000
g/L, especially preferably from650 to 850 g/L. 15 The aver age

particle size is preferably from 150 to 500 [err]m nore
preferably fooaquemstsolutiin has a yiscosity range of whigh is sppayabdes for Preparing

Detergent Particles . A preferable process for preparing
det ergent parti cl &hequopessSospreparing she abovedliquidimixteredpcludys, fanthstanoeny
further conprise step (1) as occasion denmands. Step (1):

m xi ng a sur Aguoesss foomivingitiyosupplsing arselidartpastyesurfagtant compositianAgpdr t i ng
a surfactant obtained in the process of the present invention, under

condi ti on t haurfacianthaving adew dseostyioriwater; oriarpracessdor preparipgs hquidat e.
Step (Il): mxing the mxture obtained in step (1) with a surface coating
25 5 agemuixturhof esprfactant ngmphsitiontymentilizingampacidgreciuser ofemt
particles with the ) . : L )

68 suefaetpat dornstanse, ayecid presussordefcan andonicrsarfactant,avith anncl uded a
case where step (1) . proceeds sinultaneously with the

di si nt egr at i @lkalizing agent, for instanse( a1 aquepus sodium hydroxide onee equeans
supporting a surfactant conposition by the particles for supports
i ncl udes, f opotassuambpdroxide; i 8 surfactapt having adow viscasify qravatet| es f or
supports with a surfactant conposition by using a mxer for a batch process
or cont iMs@ s thissteps an acid presurses of ah amiodia guifgctanieanche plsocess,
as a plroocess

a?lzled 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



supplfying to a mxer, there may be enployed such processes as (1) a process
10 conprising previously supplying particles for supports in a m xer,
and thereafter ' addi ng thereto a surfactant conposition; (2) a
process conpri sing supplying pafoi cl es for supports and a
surfactant conposition in the mxer in small anmounts at a tine;
(3) a process conprising supplying a part of particles for supports in a

m xer, and thereafter supplying the remaining particles for supports and a
15 sur f asveight, stilpmetietpreferably tfram rli toek0 partsbypmeightpespesially prefarally and

the |ike. Among the surfactant conpositions, those which
are present deomdltodspants by weight, basedton $0Giparts by aveiglit dfdhe partwilesifor a
practical tenperature range, for instance, fromb50[err] to

90[ err] C, ar suppexts.obiete; thé amenstof the agid precursdr usedismoticonntedsasrthact ant
havi ng | ow vi scosity, an aqueous solution of a nonionic surfactant, or

~wat er, to 20amount of ¢éleswiactantpongositioninghe presgntnvention.uin edditionaas the
surfactant conposition, to be added to the particles for supports
in the §orm groeeskifopiadding thaacid precagsarcafsan anionic surfagtaingitit tsprefyrableithat
process, those surfactant conpositions which are present as i

sol i ds or paghgsefiprariiquid statc et an bydinanyci¢mpsrature grersupplied by sprayingyands. The
m Xi ng ratio of the surfactant conposition having a | ow viscosity
or water to thatthose th asolibstate at apaprdinagy téraperatire caaypbes addeshas s ppwdegr abl y
such that the resulting liquid m xture

69 - ordheyamay hessupplied byrsprayang aftesmeltingthesobd. derehinchcase of
sprayabl e. The process for preparing the above liquid

m xt ure i ncl adding theracidhpresnrser as a powder, it is prefierable thet theiteinperatyresofithe yi ng
a solid or pasty surfactant conposition to a surfactant having a

| ow vi bEosi t detargentiparticles imtherroixes ds rajsedphoeptenpegature atgwhich the powdeni xt ur e
of a surfactant conposition by neutralizing an acid precursor of a
surfactant, Maglts.nstance, an acid precursor of an anionic surfactant, wth
an al kal i zing agent, for instance, an aqueous sodi um hydroxi de or
an aqueous Prefesable snixenstare conergtsely ias follows.f kra sase ofamixigg byl ow
viscosity or _water. in this step, an acid precursor

of “an ani oni b prasessathasaiofich) o @) aropreferableiaga Husheh Maxeimg o
surfactant O(Irrrlpagf&‘atciu%re](’i bili ﬂ?gsaia&?&gsi{{zchvﬂég égf iLrt](?.);aHigh-Speed Mixer (Fukae
15 Powtec Corp.); Vertical Granulator (manufactured by Powrex Corp.); Lodige
Mixer (manufactured by Matsuzaka Giken Co., Ltd.); PLOUGH SHARE Mixer
(Ihanufactured 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.



surfactant conposition, in the course of adding a surfactant conposition,

or after addi ng a surfactant conpositiron. By adding the acid
precursor of an anionic surfactant, there can be achi eved
i mprovenents in properties and quality, s@th as hi gh concentration

of the surfactants, supporting ability of particles for supports, 15
control for the supporting ability thereof, and suppression of bl eed-out of

t he noni oni c surfactant and the flowability, of the resulting
det er gent paSinas step (II) described below cail be cauriatl putdyuthe samefmixer athesmi c
surfactant which can be used in the present invention includes,

for i nst ancemixtksydrd pueferabde fioonthe dewpointaifisyhplificasion of equipments. al keny!|
ether sulfuric acids, alkyl- or alg.enyl sul furic acids, 20 )
a- ol ef i nsul f Especially,dthe riixers disclosedhint Japaheset Batenti Iaid-Opén/Nost Her or

al kenyl et her carboxylic acids, fatty acids, and the like. It is
especi al | y pléf296iandidei 10:296043 gre preferable, bedatise theamdisturafandr addi ng
the surfactant, fromthe viewpoint of inprovenent in t he

fl owabidity t¢émperatutetofithentiximae carbesegulated by aeration, wheFelsy theount of t he
acid precursor of an anionic surfactant used is 25 preferably from
0.5 to 30 padisintegratingsfithe particles feirasuppontingrasurfactant2an bersupptegsed. In

70 wei ght, still nore preferably from1l to 10 parts by wei ght,
especi al | y padditrompmixers, such asfNewta Mixer5S Yaviixerland Ribhon Mixes ewhish ar€0
parts by weight of the particles for supports. Here, the anount of

t he aci d pr ecapable ofl saiatirigspawders ovith Hiquids without applying a atrong shedringforce,
surfactant conposition in the present invention. In addition, as the 5
process for atkipreferable ficincthe veewpaiot that thendiaintegratgon of thecparticlesifor i s

preferabl e that ) those in a liquid state at an ordinary tenperature
are sulbl i ed stpparping\a sugfactand can be suppressest. t hose in a solid state at an
ordinary tenperature may be added as a powder, or they may be

suppl i ed by sprayiAlgo,dhe partindes forgupperts niayche aived, with asucfastandf
adding the acid precursor as a powder, it is preferable that the
t enper at ur e epmplesitivd by usidgtthe gbone-prentioned sontinudws prosess-type miker dAlse, a
tenperature at which the powder E mel ts. ) . Preferabl e
m xers are ciceentsiupus procsss-type mixerothersthan thoselisted ghyove includes Flaxax ch
process, those of (1) to (3) are preferable: (1) Henschel M xer
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



(manuf actured by Mtsui Mike Machinery Co., Ltd.); Hi gh-Speed M xer (Fukae
15 Pow ec Corp.); Vertical G anulator (manufactured by Powex Corp.);
Ledi ge M xer (manufactured by Matsuzaka G ken Co., Ltd.); PLOUGH
SHARE M xer (manuf actured by PACIf C MACHI NERY & ENG NEERI NG Co. ,
LTD.); m xers di sclosed in Japanese Patent Lai d-Open Nos. Hei

10- 296064 and Hei 10- 296065, and the like; (2) R bbon M xer

(manuf actured by Ni chiwa Ki kai 20 Kogyo K. K.); Batch Kneader

( manuf act ur edeteygedipaktecléncakbe sapgressédg\Here, the same dael a théieboempdified
(manuf actured by K K. Okawahara Sei sakusho), and the |ike; (3)
Naut a M xer (Inﬂw_mﬁltmgr[mianlewmg(agmtmﬂlmmpomu@n osmd\ﬂetmrgenspmicbes
Pantec Co., Ltd.), and the |like. Among the above-nentioned m xers,

pr ef er abl e describedabeve cdn e vskd e The Rin@udH oftAekngpointalévating a'gmtr S

di sclosed in 25 Japanese Patent Laid-Open Nos. Hei 10-296064 and Hei
10- 296065, ansed iseprefarably from 0.5 to 8 parts by weight, more preferably from 0.5 to
71 Since step (I1) described bel ow can be carried out by the

same miSxer, Oipasis by weight, moSb;n'cferably fromefletoabparts by weigte, basedpom bGO of
simplifi cation of equ Especially, the m xers disclosed in
Japanese Pat patts bylwmgﬁmf lihesparllrdes for supports. The 2b606rangeds pesferabl@ H6665
are preferable, because the noisture and 5 tenperature of the m xture
can be regul theedewpoinds af thensuppinessadnyof the aggregation betvecent paytialesothedhstt he
particles for supporting a surfactant can be suppressed. In

addi tion, ni disselubflityhand thdasuppreédsiosrof the bléedeoutprdpéiity hnd thé eaking whi ch are
capabl e of nixi ng powders with |iquids wthout applying a strong shearing

f orce, propertyy eagh propertyl of whishis hwned bythe detergent paiticle icontainegt it i on

of the particles for 10 supporting a surfactant can be suppressed.

Al so, Yhe paths datergentparticlgsorA provess for addingithe meltimgoiftacievating agent,

conposition by using the above-nentioned continuous process-type m xer.

Al so, 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



the tontinuous process-type m xer other than those |isted above includes

Fl exo M x (manuf actured by Powex Corp.), Turbulizer (manufactured
by Hosokawa 15 M cron Corporation), and the |ike: In
addition, in this step, when a nonionic sgfactant is used, it is
preferable that a water-sol ubl e noni oni c organi ¢c conpound
(hereinafter referred to as "melting point-elevating agent")
having a nelting point of from45[err] to 100[err]C and a nol ecul ar

wei ght of fr prefetihde toomio dtOcomporentsiafienheating] tota temperaturecdt wizioh the acidi ch
has a function of elevating a nelting point of this nonionic surfactant,
can phecuzshianf ancdriomicsudiaotantcardagtt ant conpositi on,

si mul taneously with adding a surfactant conposition, in the course
of adding a surfadihemixingtioes ini obatch pradese and the averagerididence timer inctheant
conposition, or previously mxed with a surfactant conposition. By
‘addi ng t he malikingyinpocontimions proceys foreohtaining theakiitablepdetprgent/pardisles are of
the detergent particles and the bl eed-out property of the surfactants in

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

detergent particles can be suppressed. Here, the same ones as those
exenplified In additionhn thel case gvheoé an agheoust Solgtienyefia surfactant or an
conposition of the detergent particles o descri bed above can be
used. The amegqueousfsolutzomef a wagempssilublealonienic wggame compound is addeds a gtdps
preferably fromO0.5 to 8 parts by weight, nore preferably fromO0.5 to 5
5 parts by wef gnyingexsesspvaite comtentsfdusingimixing apdior aftey mikingtmay based on

100 _ parts by weight of the particles for supports. The above
range is prefrgladéd from t he vi ewpoints of the suppression of the
aggregati on between particles, the fast di ssolubility, and the

suppr edsi on of t hd powderyosirfastayandior arppwéeryduitidey can also be added beforey

each property of which is owned by the detergent particle contained in 10
t he det er genad@imgta surfactant composion, simultatieoyslytwithaddingp pufactand evat i ng
~agent, 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.



conprising adding by previously nmixing the nelting point-elevating agent
with a surfactant by an arbitrary process, or a process

conpri sing addi ng a surfactant, and thereafter adding the nelting
poi nt - el evati ng agent, is advantageous foy4the: suppressi on of the
bl eed-out property and the caking property of the detergent 15

particles. As to the tenperature within the mxer in this
step, it is nore preferable that mxing is carried out by heating
to a tenperature é&lpre)astorystallineglikbcated) dhosendescribed in JapapeserPatentnt of t he
surfactant. Incidentally, the pour point of the surfactant

conposi ti on Laidv@penéol BeichH2dD018,toolumn 3ptinkdd (espetidlyy thexeprepimed byt he

20 tenperature to be heated may be a tenperature higher than the pour
poi nt of theprocess comprisimgfoaddinatingaini dryistalbzidgrat tdemperatire ofifeom $0p0Kd of
t he surfactant conposition, and the practical tenperature range is

preferably f1060% beingpreferaldel dapatise Patent Laid-Open NouHeipHi88712,0calumn
tenperature higher than the pour point by 50[err]C, nore preferably
a tenpes at ur 2, ling A6 and dapankse Patent haidrOpby N [Shor0-22789F, pagé 2, lower

addition, in the case 25 where an acid precursor of an anionic
surfactant i sightldeldmmn) lingi 18 (espexially thessilicates in Table 2 being preferable) can be

73 preferable to m x the conponents after heating to a

t enper at ur e asedvas powdery uilders. Here, the alkalianetabsiliodtesihavingani SiOs(vE@ct ant
can react. The mxing time in a batch process and the

aver age resi tatiogovherein Mnistanealkali metal, ofrfnoim@.5i to 362,qurefearably fsomrlof ¢s 2.6, or
obtaining the suitable detergent particles are 5 preferably from1l to
20 minutes, arafavprablygmnstd.y from2 to 10 ni nutes. I n

addition, in the case where an aqueous solution of a surfactant or an
aqueoud sol uti on dheanendof ¢he powvderydmiilder mised isepreferablyfoomd.$ o ddgpadts a
step of drying excess water contents during m xing and/or after
m xi ng may bby 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



I ncl uded. 10 A powdery surfactant “and/ or a powdery buil der can
al so be added before addi ng a surfactant conposition,

si-rmul t aneously with addi ng a surfactant conposition, in the
course of adding a surfactant conpositionysor after adding a

surfactant conposition. By adding the powdery builder, the particle size of
t he detergent particles can be controlled, and an inprovenent in
detergency can be 15 achi eved. Especially in the case where the acid
precursor of ofitheypweoentdnvention, it is peefetabié enincledes sedacd-modifyid stepi Thet o
add a powdery buil der show ng al kal i ne property prior to adding
the acid predosvises usdd @step dlyarevpreferablyfthecajuippdd with both agitatiéihblades
neutralization reaction. Incidentally, the term"powdery builder" nentioned

herei n ref er and disinteggation bladescarheme theomiledrs exanphified hestegf(E)n Edaohf efthent s

which is 20 in a powdery form concretely, including base materials
showi ng met akufface coating agentsowill be expladivd belyw. such as zeolite and
citrates; base materials show ng al kali zi ng ability, such as
sodi um&ar bonat e and pot assi um carbonate; base materials havi ng

both netal ion capturing ability and al kalizing ability, such as
crystalline (1) FinePowldecates; other base materials enhancing ionic
strength, such as sodiumsulfate; 25 and the liKke.
74 As thelfine, povedery itds prdferablesthiat thwt seragehperticitesize obisl i n
Japanese Pat ent Lai d- Open No. Hei 5-279013, colum 3, line 17
(especi al | y, ptingsy particleistO pyn er less, more preferablyssormdrbto 10ngncWVhemtdie ng
and crystallizing at a tenperature of from500 to 1000[err] C
bei ng pr ef er phititle sizepsirethe dBove ningdenitdis Breorable. froiaithe vSvidintsosfi then 5
2, line 45; and Japanese Patent Laid-Open No. Sho 60-227895, page 2, | ower
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
détergency.
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 of 0.1 to 10 um, a powdery
- surfactant (for instance, alkylsulfates, and the like), or a water-soluble organic
salt. In addition, when the crystalline silicate is used, if is preferably used in

25 admixture with fine powder other than the crystalline silicate for the purpose of



ri gh?t colum, line 18 (especially the silicates in Table 2 being

preferable) can be used as powdery buil'ders. Here, the alkali

nmetal silicates having an Si 2/ MO ratio, wherein Mis an al kali
netal, of fromO0.5 to 3.2, preferably fropgl.5 to 2.6, are
favorably used. 10 The amount of the powdery buil der used is
preferably from0.5 to 12 parts by weight, nore preferably from1l
to 6 parts by weight, based on 100 parts by wei ght of the :

particles foprewentiagideterithation bwingoisggrogationcofptheceystalbine silevates by
for detergents used is in the above range, those having an excellent fast

di ssol ubi | i t mastaroibsorpiich and barbon dioxide absémptioheand theblslequent to step
(I), it is preferable to add step (I1) conprising

sur f ace- nodi f yi ng Theemisaitntof¢h finepoindeeased is preferably fréndps ¢d # parts by

In the present invention, in order to nodify the particle surface of ‘the 20
det er gent pamteightemory préfexdbly frens U1td 30tpants bysweighncaspecially pséferably front he
enbodi ments for addition nmay include a process conprising one or nore steps
of 5 29090 fdrts) by oneitit sbasgd andl 00gparts by weightrdfahe detesgend partipdes. s
such as (1) fine powder, and (2) a liquid material .

Si nce the f| §Vdn thetameunt dftthe fintipomader myeg isimethe wbote ranged tiechl gyeability is
particles tend to inprove by coating the particle surface of the detergent

particles  improved, thereby giving a good sense of feel to consumers. 75
of the present invention, it is preferable to include a surface-nodifying
step. The devices used in step (Il) are preferably those equi pped
wi th both agitation bl ades and di sintegration bl ades anong the
m xers exenpl2)i eliquidMeterials) . Each of the surface coating
agents wi Il be expl ai ned bel ow.

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



5 ’ (1) Fi ne Powder ' As the fine powder, it is
preferable that the average particle size of its primary particle
is 10 [err] or less, nore preferably from0.1 to 10 [err]m Wen the
particle size is in the above range, it i%7favorable fromthe viewpoints of

the 10 | nprovenents in the coating ratio of the particle surface of the
detergent particles, and i nprovenents in the flowability and the
anti-caking property of the detergent particles. The average

particl e sizatarhs,tand the hidkep Fhteamaunt dfdherattyuacid used is preferbblyafromt h6do
utilizing light scattering by, for instance, a particle_ analyzer

( manuf act ur ed partstey wieight| espegiallyprefierably from @a§m3 partb pyaveight, basehon 15
observation or the like. In addition, it is preferable that the fine powder
has a 100 partgtbyl weight ofi thegdetergontparyicles. dnaicpse of R4hity acig iald soltd/
fromthe aspect of det er gency. The fine powder is
desirabl y al stateetondinaty dempenature, itay praferablesthat thenfattyracid is heated tonar phous.
Besi des them fine powders of sodiumsulfate, calciumsilicate, 20

si | i corS di oxitetapetature exhibating Slowabdityy andithenpupplied to theadatengentipartisles

crystalline . silicates, and the Iike are preferable. In addition,
there can bebylspoayghgi | arly used a netal soap of which primary
particles have a size of 0. 1to 10 [err]m a powdery sur f act ant

(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 12. DafetigentCempositioni ne powder other than the crystalline
silicate for the Eﬁépose of L .. L. .
76 pr ev diei degergenteampesifiemimthierpresent ananéigatis arcopipasitéon
crystalline silicates by moi st ure_absorption and carbon di oxi de
absor ptQ on, &amprising thealetergent 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
15 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
20 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

25 the following methods.



The amount of the fine powder used is preferably from0.5 to 40 parts by
wei ght, nore preferably from1l 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 anobunt of the fine powder used is in
t he above range, the flowability is 78 inproved, thereby giving a
good sense of feel to consuners. (2) Liquid Materials 10

The liquid materials include water-soluble polyners, fatty acids, and the

l'i ke, which may be added in the form of aqueous solutions and nolten

st at es. (Bulk Dengity): \n\at meagged by methpdeccording to JIS K 33621he

wat er - sol ubl e pol yner includes carboxynethyl cellul oses, 15 _.

pol yet hyl ene(Ajyerags Bartisde $izg):boxipeasursd aisug siandasd sievepacsading 8t es and

copol yners of acryl acid and paleic acid and saJts thereof, and the Iike.

The H§r%§§910fﬁ'of gxamples pinsostap sieves Pyshohaving a sieveppRandng By from

0.5 to 10 parts by wei ght m)regoreferably framl to 8 parts by

wei ght, espedf@ P?l,-ﬁﬁggé%blqpofHIBn?l’O pm, 500 prao3%S pak 23 0nymi8QHm, apdsed on

100 parts by weight of the detergent particles. 20 When .t he anount of

t he wafer - sol b, gadyaigeeiyingirag areusedo and thesigvaspnd thggeceiving tray are

detergent particles exhibjting excellent dissalubility and_ excell ent

f1 owabi | ity &faghed to a rotating; ppigeshake maehine fmapufagiirad (fw&.i KO
2-2) F i 2 The f id_in f [ n

]S at ti’ ag}[ ;Z Iﬁ%ﬁL%d{@otappir&rlggm}ges/%ﬁ,ym 1Cngd 290%{Irlljgs?§ﬁn .01& IO?)Sgt ance,

77 atons, .and the |ike. The ampunt.o e fatty acid used is
pref erabl y fmlg_rlrgv%h;ated tgr 10 Irifmutes to benéfass}ﬁedf. 'H:erea er, the mass base

frequency is sequentially cumulated for each of sieve-on particles in the order of

1

10 the mcéiving tray, and sieves having a sieve-opening of 125 pm, 180 pm,
250 pm, 355 pxh, 500 pm, 710 pm, 1000 pm, 1400 pm, and 2000 ym. When a
sieve-opening 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 um, in the case where the cumulative mass base frequency
15 from the receiving tray to the a pm-sieve is defined as Y%, and the mass base
frequency of particles on the o um-siéve is defined as 0%, the average particle
size can be calculated according to the following equation:
(Average particle size) = 10*;

wherein
0
log B —-log o
0
logB—-loga

(- x log )

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



5 parts by weight, especially preferably fromO0.5 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 tenperature, it
is. preferable that the fatty acid is heatmd to a 5 tenperature
exhibiting flowability, and then supplied to the detergent particles

by spraying. 12. Detergent Conposition The

det ergent conposition in the present invention is a conposition 10
conpri si ng t wesseb(mamefactupat by DsetsuiRdagake Kikaidi K., Nbdehd Vdiigeppingen
further conprises separately added detergent conponents other than
t he det er gentype close-packedrtnilk dessifyf measuremantdevite)itapping ganditionssperiod

fl uorescent dyes, enzynes, perfunes, def oam ng agents, bl eaching
agents, bl ea8bitimesAminute; foeesflownftomieeheightdf 60 mm) is tapped for 30 tithes.c theent

of the detergent particles in the detergent conposition is 15

pref erably 5edmple veiglt(an anitiabsampledreight) of thattiine 18 @édsyrade i Threafteryrane,
still nore preferably 70% by weight or nore, still nore preferably
80% by 5wei ghentire upper surfacerof the sampde kepti in the stssehisl predsedoat layrateediyht .

The content of the detergent conponents other than the detergent particles
in the deter d@mmémirpwithta pressing machareatol tak & fitdabyrementshforar | ess, nore 20
preferably 40% by weight or less, still nore preferably 30% by wei ght or

| ess, loaglsgisplagtingnipouriver The slap@lofithe limeghportion| at asdisplacement ratel 3.

Met hod for Measurenent of Properties The val ues for the
properties i of 6¥heopless tsmultipltedibycan intialasample hsight chndlythe Fesulting product

fol |l ow ng net hods. ‘

78 iy dividedrbyna pressed areajteagive adjuogient whidhois defineddis pgrticle J1 S K
3362. (Average Particle Size): measured using standard sieves
accor ding t ostrength. - JIS Z 8801. For exanple, nine-step sieves each having
a sieve-openi ng of 2000 [err]m_ 1400 [err]m 1000 [err]m 710

[err]m 500 (Suypesting Eaphcity ambSppporting Rae of LiquichSufagtant 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
tdrque 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 thé 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, i.e. the



5 125 [err]m and a receiving tray are used, and the sieves and the

receiving tray are attached to a rotatirng and tappi ng shaker

machi ne (manuf actured by HEI KO SEl SAKUSHO, tapping: 156 tines/mn,
rolling: 290 tinmes/mn). A 100 g gosanple is vibrated for 10 m nutes
to be classified. Thereafter, the nmass base frequency is

sequentially cunul ated for each of sieve-on particles in the order of 10
the receiving tray, and sieves having a sieve-opening of 125 [err]m 180
[err]m more exé&ellehethel sippdftingorite 6P thel partitles, the ndrersuppresdédthe] err] m
1400 [err]m and 2000 [err]m Wen a si eve-opening of a first

si eve of whi gfvegs ly@kyu@lym%mﬁsahéﬂiequp?@ysedg tldilby resulting in04 deRydni S
defined as a [err]m and a sieve-opening of one sieve-opening |arger than
a [err]mis grftimepersd fer whidhethelagitation tdique éasimcrémsed. t he cunul ative nass

base frequency 15 fromthe receiving tray to the a [err]msieve is
defined as [@WaldtCanent)he The waerssontent of the phrtiziescio aneasliraddby infraedon t he
a [errlmsieve is defined as 0% the average particle si ze can be
cal cul 3t ed agwiNtatengeted nicikod. oBpevifioglly @ gisaniple is weighed and pladeévoar age
particle size) = 10A: wher ein [err] 20

(Particle Stweighiig dish of\d kitdvn elighteaisttheddfangple isheatediandrdtied fof 3 cm and
a hei ght of 8 cmis charged with 20 g of a sanple, and the

? Srrpl e- cont aB mhingtes 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 pm 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



vessel (manufactured by Tsutsui R kagaku Ki kai K K., "Mdel TVP 1" tapping-
type cl ose-packed bul k density neasurenent device; tapping conditions:

peri od 36 tinmes/mnute, free flow froma height of 60 nm is
tapped for 30 tinmes. The sanpl ggthei ght (an initial sanple height)
at that tinme is nmeasured. Thereafter, an 5 entire upper surface of
the sanple kept in the vessel is pressed at a rate of 10 MM mn
with a pressing machine to take nmeasurenents for a

| oad- di spl ackmgth, 6cerh\ig widtls andopemadh height is made oppof a Miodel No.d fifttmcenent

rate of 5%or less is multiplied by an initial sanple height, and
t he resul ti npaperaldficied by JIS P 3801 orlinstaired, GualitativeBlocd filtezpapen gi ve a
guotient which is defined as particle 10 strength.

(Supporting faapafictyred by ToypRoshirdg. Kext A 990 pisqmiple Syplacedt iarthisQaroms ahdon) :
A cylindrical mxing vessel of an inner dianeter of 5 cmand a height of 15
cm anvacsfticiresiacplaterad aleqhd phage (ot awironmbate) with 4 totalheeightef
portion thereof is charged with 100 g of the particles. Wth
stirrisg thel§gnt 280§ at pkikdramthéaample. The pboyeoartorhis|maiataihéd/in £t her
(derr]/Cerr] =6/4, EO= 7.7, nelting point: 25[err]C) is added
dropwi se at tHermostatCkept @t o teimpendtukloff80°0 and arahthéditheh§R%panddhd ati on
torque with the passage of tinme is neasured. A val ue obtained by dividing

t he caldng conditions aétep3ldags wext dwalwated at kyplanteddrel swpITheselakiateonpoi nt
where the agitation torque reaches the highest |evel by the weight
(100 g) of tisempde by obesning thepermeability as follasvst IEheshigher thepgrmaabidity,y
(mL/g) of the particles. In addition, the supporting rate is

expressed asthe higheretherantigdakig propertypwhikh/isgirefgratile pasperties as thehe
pol yoxyet hyl ene al kyl ether supplied at a point where the amount of change

per 10 detergent particléss the | argest in the process of increasing the
agitation torque until the agitation torque exhibits the highest
| evel by the(ReringhbilitgP0 g) Aosampple obtained after the@bove teEhis gentlyeplaced on a
nunerical value, the nore excellent the supporting rate, i.e. the

sieve (sieve opening: 4760 um, 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



80 nore excellent the supporting rate of the particles, the nore
suppressed the excess pol yoxyet hyl ene al kyl ether is suppressed,
thereby resulting in a delay in the tinme period for which the
agitation torque is increased. (8gater Content): The water content
of the particles is nmeasured by infrared 5 noi sture neter mnethod. ,
Specifically, a 3 g sanple is weighed and pl aced on a wei ghi ng di sh
of a known weight, and the sanple is heated and dried for

m nut es wi t hMiagic Markere dT liewdluatiomneriteria @omasifalldws.ed by Kett Kagaku
Kenkyujo K K. (infrared ray |anp: 185 W). After drying, the dried sanple
and Ratile Syei ghBhgretl widthrof the Magic Marker being 2 amiot emdrei n t he sanpl e
is calculated by 10 taking the difference in the weights of the

cont ai ner anRankd: sanpBurbef widthafdhe Magic Markeebeidg \li omg ovmarened by t he
above operation, dividing the difference with the wei ght of the
sanpl e wei ghRdnk 3nd nuBlurpéd/widthtdfdhe dMagic Markehbdii§ 0.5 cm or mofeM cr opor ous
Capacity Distribution): The m croporous capacity of the

particlses foRaski@porti Shglt WHur ofthedviagicsMaekerbeingefbuad. f ol | ows by usi ng
mercury 15 por osi neter, "manufactured by SH MADZU CORPORATI ON,
"Poresizer Rankl: 93R0Blur of heddagrridarker bieing foundst r uct i on nanual .
Specifically, a cell is charged with 200 ng of particles for
supporting a surfactant and the pressed nercury is measur ed
separately for a | owpressure portion (0 to 14.2 psia) and a high-

pressure pori4.on Prhotess for PRepaingBetergentiGompositiomg of t he neasurenent data
is 20 carried out by taking an average of two each to obtain a node

di aneter of 0.01 The process for frepaning adatedgent compositioniis noh particijarly

(FI owabilityé: The flowtinme refers to a tine period required for flow ng
100 mlOof delimitgdnandhanixampledhercof apglede a peocess of mixmg the detergerit bul k
density as defined in JIS K 3362. 25 (Anti-Caking Property): An
open-top carpaticles\indgepanatalyiadded détetgent 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.)



g1 ° | ength, 6 cmin width, and 4 cmin height is nmade out of a

Model No. 2 filter paper defl ned by J¢S P 3801 (for instance,
qual itative No. 2 filter paper, manuf act ured by Toyo Roshi K K.).
A 100 g sanple is placed in this carton, g&nd 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 sanple. The above carton is maintained in a

t her nost at ke at a ratyr 0[ e a humidity of 80% and
t he édenpf w@@géﬁ B{F&’ @gbﬁépﬁﬂ’éﬁ‘ expl ai ned

bel ow. The e(Zhbmm I's made by obtaining the perneability as
foll ows. The her the anti-caking

hi,. LIdty, ., the hj
property, whoed i’ m@%ﬁ@a%pqrﬂgle SieP- o8 KBt er gent
particles. manufacwre(lnayr(a@mh&la;gCo Lt(&)sarrpl e obtained after the above
test is gentl aced on eni ng; 4760 errlm as
defi ned gy ﬂé/f’%xm@t aéWHoW]éo}\WH %"P%EO acry?ﬁe W ESI n]g
t hrough t he Biokeamlarsweights 10880 ( mu%@twdmlﬂwo@man@m t he |

I f I d-
open- Lop. car SORORLGRRER %%ﬁé%’aaﬁé‘?w%cwé byipgon seien KXY 5 00

width, and 4 béftim bR Eh!fe ¥ e r
defined by Jf‘g% g‘gﬁi ﬁ*lo:{}zs;t Ii ?%tb]f??% F}Flﬂ“%@th i(;fer0 E to

(

manuf act ur ed

1.0 myyi s d'P éﬁl IH leth CfE‘Nl (Koo GRolS ofhe carton,
which is the ce 14G. Mar ker

( manuf acture g&& r%%“catP malkylﬁﬁ EHO(]I %191 A 100 g
sanple is pa@@@ﬂchﬁ“ﬁﬂ %ﬁp@ﬁl’m’&ﬂ n acrylic resin plate and a

bl aced ¢ (95%@#1%%&8@%@?%1’%50@0 (P S50 afleciagiep BDET O
carton, and mang}, |n a thernostat kept at a tenperature
of 300811 C. AQ{drfhods AdHfnodili€ate: 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
20 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
25 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

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



25 bl eed-out property was eval uated by visually exam ning the degree of
bl ur of the : ' 82

Magi ¢ Marker. The evaluation criteria are as foll ows. Rank 5:
Blurred width of the Magic Marker being 2gg¢m or nore. Rank 4:
Blurred width of the Magic Marker being 1 cmor nore. Rank 3:
Blurred wdth of the Magic Marker being 0.5 cmor nore. 5 Rank 2:
Slight blur of the Magi c Marker being found. Rank 1: No bl ur of
the Magi ¢ Maahemdpenogs sevond. preparation liquidi(water carterst dftslufty e42%i byg
Det er gent Conposition The process for preparing a detergent
conposi tion weigln). Phe finalitemperatut® of this prépaeatiomliqhid wasx4070). eThé emeaht

i nclude a process of mxing the detergent particles and separately

added det er gefithecwatepsohtble iffdrparc ishkt poedipitated by the additionadrspdairmi on
obtained in the manner described above contain a detergent particle
havi ng a | ar ghlosidepwas 1613% by avwight offthatdissolvédnt thetfirssprieparatientliqied.er gent

effects can be exhibited even with a snmall anount. The application
of sucls a det er geplfter the prepacationosf the dirst prepadatipadiquid had 19 nhinutdseafteras
long as it is applied to powder detergent, including, for

i nstance, | athedadditiond€sodiatreclgerits, a sehplegeas takéw from each of thie prepaatton and
the |ike. EXAMPLES 20 In the present exanples, the

fol | owi ng st Hytidsgamdther mahbeves particles and kleesparticle size distrihetion werespeci fi ed.
| determined by TSUB-TEC M100.
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 pm. 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 pm. 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
(cbuntercurrent 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



Sodi?um sul fate: anhydrous neutral sodium sulfate (manufactured by

Shi koku Kasei K. K.) 25 - Sodium sul fite: sodiumsulfite (manufactured by
M-TSUI CHEM CALS, I NC.)

83 Fl uorescent dye: Tinopal CBS« (manufactured by C ba Specialty
Chem cal s) Sodi um car bonat e: DENSE ASH (average particle size: 290
[err]m manuf actured by Central dass Co., Ltd.) 5 40% By

wei ght aqueous sol ution of sodium pol yacryl ate: wei ght-average

mol ecul ar  weh@fistedH8HEWP O MEEK 200 pars bywvéight &Dﬂié_%ﬁiltiﬁﬁ) Sodi um
chloride: roast salt S (manufactured by N ppon Seien K K.)

Crystal | i ne pagidles frSiippofting SaifsctameDiniere supplicdabtd 4 DERigedvlixetpe;
average particle size: 3.5 [err]n) (manufactured by Tosoh Corporation) 10

Pol yoxyet hyl Sm@n@ffaktdred?bgl&ﬂatsﬁﬁdﬂa@ﬂteﬁ@o.KM& aygiaeitg: 130 BS eqhiipged with a
es:

et hyl ene oxi des: 8.5; nunber of carbon atonms 1 n alkyl noiety: 12 to 14;

manuf act ur edjdeketjaand-thicPaptitationf a main shafR@igitation ipellahyiotdtionat aﬁﬁdfi 000
ao

(wei ght - average nol ecul ar wei ght: 8500; manuf act ured by

Cor por & i on) 6%pm; peAphRErDEedall \BHA)SiAS aaited. Incidaralty, ot sRaccst 80PC

pul veri zing the conposition of Preparation Exanple 2 described in
Japanese Pat @ allaiwéd to flow throbpk mhé\ﬁacklzrlgdt R LAdintt. t Bifgpakdipoeighaiofi cl e

size of 8 [err]m Exanpl e 1 A m xi ng vessel was

charged w t hlgrgbdversusfaesantebmipositionwadre suppliéd intb ke above mixerat er
tenperature reached 35[err]C, 127 parts by weight of sodiumsulfate, 5

parts 2 hdnute ghd tiidresfoet thoresulting Mixmine whs paitated ors ingintef a

fluorescent dye were added thereto, and the resulting m xture was

agi tated for Fafthef, Bupats byoweight, as the minishdfeamannt inwehicli thebledpant s by
wei ght of sodium carbonate were added to 25 the m xture, and 75 parts

by weimght of propedty dfitheriegrpermiqpaeticles iololid evaladted as 1, of an amdiplivus

pol yacryl ate were added thereto. The resulting m xture was agitated for
é? m nutes, alunginvsiligafel were supplied dicreintd.i The dgitdtienst of thomiaipahaf by wei ght
(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.
15
Example 2
" Particles for Supporting Surfactant 2 were obtained in the same manner as
B in Examplq 1. Detergent Particles 2 were prepared in the same manner as in
- Example 1 using Particles for Supporting Surfactant 2. The amount of an

20 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

25 Particles for Supporting Surfactant 3 were obtained in the same manner as



sodium chl ori de, a mcrocrystal-precipitating agent, were added thereto,

and the resulting mxture was agitated for 10 m nutes. Further, 266
parts by wei ght of 30 zeolite were added, and the resulting m xture was
agitated for 30 m nutes, to give 86

84 a honogenous second preparation |liquid (water content of
slurry: 42% by wei ght). The final tenperature of this preparation
liquid was 40[err]C. The anount of the water-soluble inorganic

sal t precipi ifEggmple 1 Becept thdtisodivei chlofide/m nucrocrystal@fﬂe@lmtdﬁng/ageﬂtﬁ 3% by

wei ght of that dissolved in the first preparation |iquid.
After the prgagaddedpriof td the ddditiin @fsmmtsdhmblblsalﬂldubagitaiéﬂ foro es after
the addition of sodiumchloride, a sanple was taken from each of the

prepar ation minutes to be comipletely &Mlﬁéﬂi‘ Dutebgent Plartivles B evers gﬁepérédlm therticle
size distribution were determ ned by TSUB- TEC ML

The nunber ofamRé@fdanakeras hﬂEkélﬁpIe ¥ ﬁim% it fdsalting Pdrtiales domBappotingount s/ s,
10 and the average particle size (on a nunber basis) was 172 [err]m

The number ofurfactant 3. PRywdwer,ca the caseewhereahd antoeplesiat dlomindsilicate afaser t he
addi ti on of sodium chloride was 2634 counts/s, and the average

particle sizgsetlin ahlardowe off6 parts by seeight, the samsdahemmasathamempltesl t he
nunber of water-sol uble salt vvas i ncreased by 1856 counts/s by the

addition of Padicley fobSappotingsSifidtentddidasst snfidientyesippost the subfactant
I ncreased wat er-sol ubl e salt was 12.5 pm The second

preparation torpositionantiddcime aggrepateddduringothe @gitation in a Lodige Mixer, so
(countercurrent flow type) by a punp, and sprayed from a pressure-spray

nozzl e that theavdlaedefitheqaopériies wape déterioeated tean ekteat tpbayi ng- pressure
of 2.5 MPa. The hi gh- © tenperature gas to be fed to the
spray-1@dr yi nguhdeterminablef ed at a tenperature of 20 200[err]C fromthe

bottom of the tower, and exhausted at 90[err]C fromthe top of the
tower. The water content of the resulting Particles for Supporting
Surfactant 1 was 4% by wei ght. Detergent Particles 1 were prepared

usi ng Parti cEgamply3
Particles for Supporting Surfactant 4 were obtained m 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.
e 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



Supﬁorting Surfactant 1 by the nethod shown bel ow. A
surfactant conposition (polyoxyethylene al kyl ether/polyethylene 25
glycol / sodi um al kyl benzenesul fonat e/ water = 42/8/ 42/ 8 (weight ratio)) was

85 adjusted to 80[err]C. Next,ga00 parts by weight of the
resulting _ Particles for Supporting Surfactant 1 were supplied into
a Lodi ge M xer (manuf actured by Matsuzaka G ken Co., Ltd.;
capacity: 130 L; equipped with a jacket), and the agitation of a

mai n shaft (@FSWUKACCHEMECARSGO., IITB) wasalsed aeadnicrocﬁzstal-pﬁﬁipitaﬁng

peri pheral speed: 1.6 m's) was started. Incidentally, hot water at 80[err]C
was al | owed tgeritl Mettipeat Bartiches § aekeproparellinl thoisamieanarinichtay in Exampley 1

wei ght of t he above surfactant conposition were supplied into the

above m xer yBing the resulti} Ptmtl&SforSnﬁpbﬂthaﬁﬂﬁe Hesuehvtr, g the edser e was
agitated for 5 m nutes. Further, 6 parts by weight, as the m ni num

anount in whisheré tiee eheploas alunidosilicater wasused iofart swodet off Dpats bpwdightes
is to be evaluated as 1, of an anorphous alum nosilicate were

suppl i ex t hedss siinde arhbantgs that oPBExampld 3\eParticies fovSupporting Surfactanetatidonal
speed: 120 rpm peripheral speed: 3.1 ns) and a chopper (rotational

speed: 3600 nptufficientlyesupportithe surfadtant compesigon and became aggrepatedm nut e,
and Detergent Particles 1 were discharged. 15 Exanpl e 2
Particl es fodufingphe adgiegionlinfaLodige Mixee, s that theneduesof the propertionnees as
in Exanple 1. Detergent Particles 2 were prepared in the sane manner as in

Exanpl e 1 usidetgridsated ¢d as ektent o ppantetegmisiableact ant 2. The anobunt of an 20
anor phous al um nosilicate supplied, as the m ni num anount in which the

bl eed- out property of the detergent particles is to be eval uated
as 1, was 4 parts by
10 The composition and the properties of each group of the resulting

Part_icles for Supporting Surfactant 1 to 5 are shown in Table 1, and the
properties of each group of Detergent Particles 1 to 5 are shown in Table 2. In
Examples of the present invention, the particle size of the water-soluble salt
precipitated in the slurry is made fine due to the effect of the microcrystal-

15 precipitating agent. In addition, by increasing the amount of the microcrystal-
precipitating agent, more water-soluble salt can be precipitated. Therefore, the
pérticles for supporting a surfactant of the present invention (each group of
Particles for Supporting Surfactant 1, 2 and 4) have a smaller mode diameter of
microporous capacity distribution than that in Comparative Examples, thereby

20 ~ having a microporous capacity distribution advantageous for improvement in the
supporting ability. For this reason, in the detergent particles of the present
invention (each group of Detergent Particles 1, 2 and 4), the amount of the

amorphous aluminosilicate could be reduced.



wei gjht.

86
‘m crocrystal -precipitating agent,
of a water-soluble salt,

Conpar ati ve Exanple 1 25

in Exanpl e 1 except that sodium chloride,

Particles for
Supporting Surfactant 3 were obtained in the sane manner as

a

gg was added prior to the addition
m nutes to be
conpletely dissolved. Detergent Particles 3 viere prepared in the

and agitated for 10

same nmanner as in Exanple 1 using the resulting Particles for Supporting 5
Surfactant 3. However, in the case V\heriab d anor phous al um nosilicate was
used in an f :It, tHre 1 ayort—as—tiret f—Exarmpl e
1, Particles for Supporti ng suf 1E&+ Lt BX- 4 1GoBID- o BX ik le FEP-P
support the surfactant conposi §ion and becapeE®darlegat ed dik.iZng
the agitati oCompesitiodi ge M xer, so tihat the val ugs of tjhe
properties wey, @yiptegshtorated to an extent to he 10 undet er m [nabl e.
Exanmpl e 3 Zeolite Particles for ESQQQ%U iﬁurf&&_bant 4ﬂ%:ere44.0
obtained in th ame nner as | g e 1 e pt sqdi‘ym
br omi de (manuf Baw%éf%ﬂ@’f%um 15 CQIE da0¢ élcl'(é) wgsi se?rﬁaé a
m crocryst al - pPedius Sutaley agent. The 21.0 a8t | 021.0nd RAtQr|- sdl.0bl e
i norgani ¢ sal t Spdim Sulfiteed by the addi §i dn8ofi s@8i um 0.8 0.8brjom0cd® was
2. 7% by wei ght Sedivin ®olyticsdateved in thel|figet preparatisom |jigsod.; 5.0
Det ergent Part pgidtescdnfBh@ Prepared in theqgarne ganner Oag iin dasanpl g 4l
;rsT;)lr.:gt o a aiﬁ%?ﬁaﬁg%rtlcl es for éﬂpporébng Syrd act agip 4. tha
odium Bromide 0.0 00 | 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
Shurry
Water Content of Slurry [%] 42 42 42 42 42
Temperature of Slurry [°C] 40 40 40 40 40
Increased Amount of 163 i 325 - 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 | 038 | 037
Mode Diameter of Microporous 0.81 | 0.67 1.63 | 0.78 | 1.58
Capacity Distribution [um]
0.01 — 3 um [mL/g] 032 | 0.34 029 | 0.33 0.29




20
bl eed- out
was 7 parts by weight.

alum nosilicate supplied, as the m ni nrum anount
property the detergent particles is to be evaluated as 1,
Conpar ative Exanple 2

in which the

Particles for Supporting Surfactant 5 werggobtained in the same manner as

25
87
m crocrystal -

OTSUKA CHEM CAL CO.,
precipitating

prepared in the sane manner as in Exanp

Par
usi

in Conparative Exanple 1 except that sodi um brom de (manufactured by
LTD) was used as a

&gﬁl ?et er gent

ticles 5 were
ng the resulting

Particles for ﬁﬁﬁvvivrfr T wher e
t he anor phous alum nosilicate was us a(F"f'_ ’én%L Ccﬁp E‘rés [b)F%B ght,
5 the sanme anobunt as that of Exapple 3| Parti CIE’E #or SunndrtEPia
Surfactant 5 dGamposition of Detergestuf fi ti ently suppdrt the <urfactlant
conposi tion ampgri iglgtar egat ed during the agiltation in a Lodige
M xer, so that : hlj}fgprooe hes were detesrlorated to
an extent to beqn efeﬂﬁ'ssl%f) 166 The conpositidn and the
properties of ef agragt g]of the resu ting Partidl es for Supporting
Surfactant 1 top3uid bI el{l, ang t properties of
each group of Dg F%lég@%lpl C [0 5 arelgﬁown in TabBle 2. {In
Exanpl es of the B‘ invention, the parficle gize of tthe watler-sol ubl e
sal t lggf(ﬁtﬁ?, bﬂ]ﬂ%‘ urry ifs madd fijpp due to tjhe effect of
the mcrocrysta grl#t gm pitatipg agent. Inijaddition, by iincreasing
t he anount of t émgcrystal preci pitdti ng agent, nore
wat er - sol ubl e s%&@sﬁfdgesu?,b tat bd. Thereford, the 100 | particles
for supporting gufﬂf:{ai? an present |i nventji on (eagh group of
Particles for SUpporting Surfact ant 1, 2 and 4) Have a snull er inode
di anet er of Particl&s for gﬁmg:apa:l ty difstribdtion than thatj i Qo
Conparative Exagm‘ﬁﬁtan{ gere
Surfactants 50 50 50 50 | 50
(Sodium 21) 21) 1) @D 21
Alkylbenzenesulfonate)
(Polyoxyethylene @1n 21 21 21y 21)
Alkyl Ether)
(Polyethylene Glycol) 4 @ 4 C)) 4
(Water) @@ | @ | @ ®
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




20 *  havi ng a m croporous capacity distribution advantageous for

I nprovenent in the supporting ability: For this reason, in the
detergent particles of the present i nvention (each group of
Detergent Particles 1, 2 and 4), the amouy of the anor phous
alum nosilicate could be reduced. 88

Table 1 Ex. 1 Ex. 2 Conp. Ex. 3 Conp.

Ex. 1 Ex. 2 Conposition % By Wight Zeolite 44.0 42.0
44.0 44.0 Exampkndi um Carbonate 21.0 20.0 21.0 21.0 21.0

05 0.6 ‘os fpixingiEsd] 5&9 inBed Wk jfekpLoomiritipegrbihpnchicne ¢ |,
40 B0 BeHoPuq ap asipatprfial chared widE S5 pafls by wejefh of war U ©) ' O°
11108 \(;\at (1a(r)0 ote“ift‘fdaB“eX‘@érﬁ‘seig%QB "-‘Opedr}lgflll%mﬂ%s.(-igﬁtpﬁgtrs\ X%ﬁ%%rystal
Terer dture ST SERPRER, 1CURBETLY gl SNt MGl Pk B ofiell of,
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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 um)
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-



Bul k» Density [g/L] 601 603 599 607 610 Particle
Strength [ MPa] 29 34 28 32 30 Supporting Capacity [nL/g]
0-45 0.51 0.44 0.38 0.37 Mde Di aneter of M croporous 0.81 0. 67
1.63 0.78 1.58 Capacity Distribution ¢ferr]ny 0.01 - 3[err]m[rrL/g]
0.32 0.34 0.29 0.33 0.29

Table 2 Ex. 1 Ex. 2 Conmp. Ex.3 Corrp

Ex. 1 Ex. 2 Conposition of Detergent Parts by Wi ght Particl es
for Supporti ogt proé)eﬁg}&he d&ergem?articlés is tbdetevahested as 1,Swap o3 pares by

100 Sur f act ant Particles for Supportl ng - 100 Surfact ant
3 Parti cl esvelight. Supporti ng 100 Surfactant 4
Particles for Supporting 100 Surfactant 5
Surfactants 50 50 50 50 50 ( Sodi um

(21) (21) (21) (21) (21) Al |yl benzenesul f onat e)

(Pol yoxyet hy Bxagple 5 (21)  (21) (21) (21) (21) A kyl
Et her) (Pol yet hyl ene d ycol) (4) (4) (4) (4) (4)
(Water)s Particleq for Supp0rting Surfietint 7 were obthined in théd same An@inerays

4 6 Alum nosilicate Properties Average Particle Size [[err]m 258
264  Undet ein Exa@plk 4 ekiogptthat-a first preparation liquid having a water content of

m nabl e m nable Bulk Density [g/L] 738 748 Undet er -
745  Undet e50% by weight was prepared by adjusting the amount ofiwattt ® be added, ahdabl e
Fl owability [s] 6.1 Undet er - 6.2 Undet er -

m nabl e thatranseabmépreparatlon 11qu1d was obtained by concentrating the first

preparation liquid to a water content of 45% by weight. The amount of the
10 water-soluble inorganic salt (average particle size: 20 um) precipitated in the
second preparation liquid was 19% by weight of that dissolved in the first
preparation liquid.
The number of particles aﬁd the particle size distribution before and after
the concentration in the preparation liquid were determined by TSUB-TEC
15 M100. Incidentally, in order to increase the accuracy of the determination, the
determination was carried out using a liquid (water content of slurry: 64.9% by
weight) corresponding to a first preparation liquid prepared in a separate mixing
R vessel without blending zeolite, and a liquid (water content of shurry: 60.1% by
weight) corresponding to a second prepafation liquid prepared by concentrating
20 the liquid corresponding to a first preparation liquid. The number of particles in
the liquid corresponding to a ﬁrst preparation liquid was 426 counts/s, and the
average particle size (on a number basis) was 114 pm. The number of particles
in the liquid corresponding to a second preparation liquid after the concentration
was 6351 counts/s, and the average particle size was 20.0 um From these

25 determination results, the number of particles of the water-soluble salt was



Bl eed- out Property : 11 5 1 5

90 Exanpl e 4 - A m xi ng vessel equipped with a
jacket conprising a pressure-reducing device and an agitator, was
charged with 515 parts by wei ght of watergmnd the t enperature was
raised to 35[err]C. One-hundred and eight parts by weight of 5 sodi um
carbonate, 108 parts by weight of sodiumsulfate, 4 parts by weight of
sodiumsulfite, 58 parts by weight of a 40% by wei ght agueous sol ution of
sodi um pol yadngreased, byl5925 ¢oungs/sbiyghé coficemtfation) st thetavdyage particleGizepeaf t s
by - weight of zeolite were sequentially added thereto, and the
resul ti ng m theineressed water-solublegaltavasdl§.S5iun®0 mi nutes, to give a first
preparation liquid in which water-soluble 10 conponents were conpl etely
di ssol ved. The fi ieterigentParticlesd were priepared in the same neguaenas imEkamplel]l was
adjusted to 60[err]C (water content: 55% by wei ght). Wat er
was evapor at asingwhe besudting Partictes for SappartimygSwfactant! 7. dlhelatmpunt of an

al l owi ng hot water at 65[err]C to flow through the jacket under a reduced
pressurke amorphamis alGfinasilicate suppliede as thet minibmnh anoudt irowhicketherbleadyt ent
of 45% by wei ght. The 15 amount of the water-soluble inorganic salt
(aver age par outpmpertyef thé dptexgent particles isrte diegviahiatel ay 1} Was 2 Snparts byt i on
operation was 25% by wei ght of that dissolved in the first
preparati on weaghtd. . The concentrated second preparation
liquid was spray-dried in the sane manner as in Exanple 1. The

hi gh-tenperature gas to be supplied to the spray- 20 dryi ng tower was
fed at a tenperature of 220[err]C fromthe bottom of the tower,

and exhaust e@€ompatativf Exathplef3 om t he top of the tower. The water content of

t he resulting Particles for Supporting Surfactant 6 was 4% by
wei ght10 Particlesfor Suppotting-Surfadtant Hweee eblaingdandhie same earsreras
manner as in Exanple 1 using the resulting Particles for Supporting

Sur fact ant 6in Enampleodiexcerft that ppreparationdiquid havingawatss conteat of 46%pby ed,
as the m ni mum anmount in which the bl eed-
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



91 -~ out property the detergent particles is to be evaluated as 1,
was 1.5 parts by wei ght . Exanple 5 5
Particles for Supporting Surfactant 7 were obtained in the sane manner as
in Exanpl e 4 except that a first preparat3on |iquid having a water content
of 50% by wei ght was prepared by adjusting the anount of .water to
be added, and that a second preparation |iquid was obtained by
concentrating the first Paratlon liquid to a water content of
45% by wei ghpreparasicaiquid vmretqomplqte dissaliedr DetargentPartieleg drwercsal t
(average particle size: 20 [err]m preC|p|tated i n_the second
prepar ati on preparesd inthe semetmannsr gsin Example 1 misingohe sesulting Rartiglessfor
preparation |iquid, The nunber of particl]es_and the
particle si zSuppertingi$urfastans& oFhke @mau@mfean amorphous almmwgﬂwetﬁ supplied, i n
the preparation liquid were detern1ned TSUB- TEC 15
| nci dent al | yas the minigum amoyat Bewhichih %twrépentmfﬂa@tﬂmatl on, the
determ nation mas carried out using a I|qU|d (water content of slurry
64. 9% Iy particlesiigitg ibe cvalua tczdsqsoﬁdm@ p@rtabmwcgghqarlgﬁht: gaseowhereqhied
prepared in a separate m Xing vessel w thout bl ending zeolite, and
a liquid (mmpn&mwea%mnmosshqm yas geed i a1yamount of less\hiagta pakoby senghtai ng
to a second eparation |iqui repared by concentratlng 20 the liquid
corr espondi nﬁxetblegdnout pronsty rﬁ?ﬁa&aﬁ%a& { sAsqot obtingthber of particles in
the liquid corresponding to a first preparation liquid was 426 counts/s,
and the average particle size (on a nunber basis) was 114 [err]m
The nunber of particles in the liquid corresponding to a second
prepar ati on Exampleéfter the concentration was 6351 counts/s, and
t he average partlcle size was 20.0 [err]m Fraomthese 25 detern1nat|on
resul t9, the numbériiest preperationcliquid wasprepared 18 dhe sarae manneras in Example

4, and concentrated to a water content of 46% by weight. Subsequently, 19 parts

by weight of sodium chloride, a microcrystal-precipitating agent, were further
added thereto, and thereafter the resulting mixture was agitated for 30 minutes, to
give a second preparation liquid (water content: 45% by weight). The amount of
15 the water-soluble inorganic salt precipitated by the concentration operation and
the addition of the microcrystal-precipitating agent was 35.7% by weight of that
dissolved in the first preparation liquid.
The second preparation liquid was spray-dried in the same manner as in
Example 1, to give Particles for Supporting Surfactant 10.
20 Detergent Particles 10 were prepared in the same manner as in Example 1
using the resulting Particles for Supporting Surfactant 10. Detergent Particles 10
had a sufficiently excellent flowability, and the level of the bleed-out property

was evaluated as 1 without addition of an amorphous aluminosilicate.

25 Example 7



92 I ncreased by 5925 counts/s by the concentration, and the

average particle size of the increased water-soluble salt was
18.5 [err]m Detergent Particles 7 were prepared in the
sanme manner as in Exanple 1 using the resulting Particles for
Supporting Surfactant 7. The anount of an 5 anor phous al um nosilicate
supplied, as the m ni num anount in which the bl eed- out property
of the detergent particles is to be evaluated as 1, was 2.5 parts by -
wei ght. A fisvprepatation hpsdiwas frepared in the same madaet as:iIeExample

Supporting Surfactant 8 were obtained in the sane manner as
Exanpl e 4 exSemid theatafter Pacticlesfor@upportingiStefactant bl wereobtamedantthef 45% by
wei ght was prepared by adjusting the amount of water to be added, and that

t he same nuamnkr as irExawmplentat DetergémtPanticles D tveerg quepaPed i tHeosante ver e
prepared in the same nmanner as in Exanple 1 using the resulting
Particl es fomafingpas in Fxariple 1 usifig therssalingtPartitles donSmpparting Suafaotambous

al um nosilicate supplied, as the m ni nrum anount in which the

bl eed- dut pr dpeMhe avfiodrit@f datami@phoupaloninbsilicats stpplied, as the mbirinaval uat ed
as 1, was 8 parts by weight. In the case where the anorphous

al uni i nosi | i ampantaswhohdhe bleed-eutgpraperty of desddtérgenBparticles ibyo bei ght, t he
bl eed- out property evaluated as 1 was not obtai ned. 20

Conpar at i ve &xalupted a4 1, was 1 part by weightParticl es for Supporting Surfactant 9
were obtained in the same manner as I n Exanpl e 4 except that a
preparation |liquid having a water content of 55% by wei ght was
prepared by adjusting the anbunt of water to be added, and that the 25
concentrati on wasThetcompositiod and:the Prepextiesof eadhugrioap ofithoresolting n t he

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 pm 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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Particles 9 were
using the resulting Particles for

preparation liquid were corrpl etely dissol ved. Detergent
prepared in the sane'manner as in Exanple 1

g5 Supporting Surfactant 9. The
as the mni mum

anount of an anor phous al um nosilicate supplied,

anount

anor phous al um nosilicate was used i

S Ll al 'y

I n which the bl eed-out property of the detergent
is to be evaluated as 1, was 6 parts by.

rrvﬁr% ant

n a

5

of

particles
In the case where the

Iess t han 6 parts by

wei ght , et t—otit -oP¢ c‘ﬂ vy S 5
Exa?rpl e 6 10 Afirst prr p%% E‘xﬁqufﬁa $ E}"é argt% ?n ttﬁé”
sane manner as in Exarrpl e 4. .and rnnr‘pn'r Km;,f tLot% 4/\ ter tent of
46% by wei gtfEommsiiionquent |y, 19 paris by wei ght of godi um
chloride, a%iByWeightt al -precipitating agdnt, wefe further added
thereto, and #Zeeliteafter the resul ti hg440xtiurdd.Onvas 440t at dd.0f gr 40900 n n4A.8s,
to gi BediansCaboghtr epar at i on b3.Quijd Bvet praxontens.0 45%3y we2nhit ) .
The amount of §odifam Sulfatdhe wat er - sol ubbg oi norgani £ saHt pagq,)i gi tatedi byz phe
concentrati onsggﬁﬁagm% and tde dddpii oh @fg the g 0.8 0.8
m crocrystal - fgedgent wag 3pg 7% byowe glaty of tg‘u 50 5.0
di ssolved in epar ation [i d. 0 ghe ss&ond 02
preparation I é)ray dried-i n%e saﬁﬁ rranrg(%& as dEI ’ Eﬁad“rpl e
1, to give Pa Supportr ng|Surf adta 1D. = 4.0 ‘
Det er gent PartgPQ‘I“ fre prepare 1 %0t He Line n'é?rﬂ'rer 250 EQerp e 00
usi ng the res¥atehg Part icles for Sipfe?tiing®8urfadthng 10 té-ro ent 4.0
Particles 10 TOTAL had_a sufficient Qp-(bxcgoq’-@nt 100 &wab109.9 g 114£0.0
| evel of théperatesd out property Was evaj uatedjas 1 vbrthout
addi ti on of aPRostradditionsf Midtodrpsalt | | cat e. 25 Exafpl e 7 O ®)
Precipitating Agent
Concentration Operation O @) @) @)
Precipitation by Temperature
Adjustment
Slurry Pulverization
Slurry _
Water Content of Slurry [%] 5545|5045 45 55 55—45 | 5045
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] 615 600 600 430 601 605
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 um [mL/g] 0.37 0.36 0.35 0.47 038 | 0.37
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manner as in Exanple
Surfactant 11 were obtained in the

A first preparation liquid was prepared in the sanme
5, and thereafter Particles for Supporting

same nmanner as in Exanple 6.
manner as in

Detergent Particles 11 were prepared in tfe sane
Exanple 1 using the resulting Particles for Supporting Surfactant

11. The anobunt of an anor phous alum nosilicate supplied,
inh which the bl eed-out property Phblele detergent particles is to be

anount

5

as the m ni mnum

evaluated as. 1. _was 1 part by weight The conposition and
the properties of each group of thgBxedu] Exng | Comp. | Cemp. d/Exs & dr Ex. 7
Supporting Surfactant 6 to 11 are phown § n Tab] eg3.3 angsyt l3e
properties obo corgit_ 0 er gemmt—Partittes o6 to Tt arejstowr T Taul e
4. . sul s sho in {fables {3 and 4, singe each
group of Par Bagsby Weight for Supportihg Surfactant] 8 and |9 has |a
rel atively | owPatistes-for Sypporting v, | i 100, necessarly to add a
| arge anount oSufactané phous al um hosiligcate when tryjing to {15 obtain
detergent particles having an excellent pleed-put property ysing tihe
particles. Particles for Suppoxting: he| ot her| hH¥Y, | si nce leach” grjoup of
Particles for Sugfactant hg Surfact ani 6! and 7 jobt ai ndd by tihe
concentration operation _has a, nodej di anet er of m qgr opor gus
capacity di st rPaticlesfosSupperting r1m or 1jss ang 408i gh suppdrting lability,
20 det er geBurfactant 81 es havi ng hn excl | ent| bl eed-jout prdperty icoul d be
obt ai ned by ) ﬁLEJPSi ng these gfoups !of thel particgles, even inithe case
wher e t he anmpuRirtislesiigg Supporting anor phious al uni nosifl i 2@e iwas rdduced. In
addi tion, the Supfaetant $g ability of I he parfticles ifor supporting
a surfactant cQuld be further, inprpved by carrying _ out bdgth a
concentration %clﬁsifBﬁgBPP%mﬂ&'y and adg:l/i tion| of a nicrocryst®0- | 25
preci pi tating Sedactant 10
- Particles for Supporting 100
Surfactant 11
Surfactants 50 [ 50 | 50 50 | 50 | 50
(Sodium 2D | 2D (21) 21) @D | 21).
Alkylbenzenesulfonate)
(Polyoxyethylene @1n | 21 | 2D 2D | 2D | 2D
Alkyl Ether)
(Polyethylene Glycol) 4 | @ @ C)) 4) @
. (Water) @@ @ @ @@
~ Amorphous 15 | 25 8 6 | 0 | 1
- Aluminosilicate
Properties
Average Particle Size [um] | 300 | 280 245 230 271 268
Bulk Density [g/L] 740 740 730 660 742 743
Flowability [s] 6.3 6.3 6.3 6.4 6.3 6.3
Bleed-out Property 1 1 1 1 1 1
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Ex. 4 Ex.
5 Conp. Conp. Ex. 6 Ex. 7 Ex. 3  Ex.
4’.Conposition % By Wight Zeolite ' 44 0 44.0 44.0 44.0
40.0 40.0 Sodi um Car bonat e 2¥b 23.0 23.0 23.0 23.0
23.0 Sodium Sul fate 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 Sodi um
Pol yacryl ate 5.0 5.0 5.0 5.0 5.0 5.0 Fl uorescent
Dye EB@M 02 02 02 0.2 OZSodiumChIoride
0.0 0.0

PLP S
0.0 0.0 o oA mgke vesich oquipped Wil a jatket, compising g agifatgr, Was o 4.
4.0 4.0 TOTAL 1Q0, 100. 0 100 100. 1Q0. 0
Qper ati on PoShargadiwithyA07% pasts bywlggtt%ﬁwater’lwvﬁ@éﬁ ‘Hg’ Qg@gﬁpﬁowe

Co trat t by . T

Ad] et ront | SRl G phel 'OB}angquo%-hwﬁ §an iy s BERRiet ffaodlmn

Fg][ err]542050%®rfrt]e g ?{éﬁeiS tofs i rs>]u115’rg %«iir : Te%,@%a uorescen%lrry

25 19 27 Undl.s oI ved Saé l e

Part | c
Properties T e pdded thezete; %‘é‘;lee"F aiedz@i[l@ S.- 264
E’g?t F’g: E [S)tep %@hﬁypé]and tlnrtyztgvo partszlgy gv%?ght SOdllliI;} %grbona@owere a(ﬁlgé to ;
S ti t 0, §8 Mode
S0t U 5%y w5 o SRl
8‘_ Zt7r ! 8”% |80n %‘er | E)gﬂyacry?gte anﬁ Z%Srﬂal'tg]dyné've&ht of zeolite were sequen%lally ad(()i'eg5

10 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

15 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

20 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

25 using the resulting Particles for Supporting Surfactant 12. The amount of an



96 Table 4 Ex. 4 Ex. 5

Conp. Conp. Ex. 6 Ex. 7 : Ex. 3 Ex. 4
Conposition of Detergent Parts by Weight Particles for Supporting 100
Surfactant 6 Particles for Supporting 98 100 Surfactant 7
Particles for Supporting 100 Surfactant8 Particles for
Supporti ng 100 Surfactant 9 Particles for

fS gfnglto:Og?t i W&Ol’phous aluminosilicate supplied, as the Wloo HWSW f ﬁﬁ{ 1312\%@% the Ila)?éetd'- cles

. 50 50 50
(Sg(r)](‘jﬁﬁtnant S out property (of ﬂle d?tg%ent pqﬂ%%s is to (h§ f)valuate@ﬂs) 1, wixszq?arts by

Al kyl benzenesul f.qnat e) (Pol yoxyet hyl ene (21) (21) (21) (21)
(21) (21) YASKY4 Ether)  (Pol yethyl ene dycol) (4) (4)

(4) (4) (4)  (\ater) (4) (4) (4) (4)

(4) (4) Anor phous 1.5 2.5 8 6 0 1
AIum'n%siIic te Properties Average Particle Size [[err]m 300 280

245 23 xamliﬁg 268 Bul k Density [g/L] 740 740 730

g6g 24:2), Bl ezg?’é%r%%geb%ﬁtiﬁn[ ﬁ&uid at 40°G was%r%pared%n%er the san?e' 1:))’roced1(13r'e§1

7 as Ef(ﬁgﬁlnﬁleail. 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 numbér of particles and the particle size distribution before and after
the concentration in the preparation liquid were determined by TSUB-TEC
M100. Incidentally, the detenninatidn 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 zeolife, 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 pm.
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



A ni Xi ng vessel equipped with ajacket, conprising an agitator, was
charged with 407 parts by weight of water, and hot water at 40[err] C was

al-l owed to fl ow t hrough the Jacket One- hundred and thirty-two
parts by weight of sodium 5 sul fate9?25 parts by wei ght of sodium
sulfite, and 1 part by weight of a fluorescent dye were added

thereto, and the resulting m xture was agitated for 10 m nutes.
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15 Comparative Example 5
A first preparation liquid at 40°C was 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.



“wei ght . 5 Exanpl e 9 A first preparation liquid at
40[err] C was prepared under the same procedures: as in Exanple 8.
The preparation liquid was allowed to flow through a shell and

t ube-type heat exchanger, thereby raisind0Phe tenperature of the

preparation li-quid to 70[err]C, to give a second preparation
liquid. In the preparation |iquid, 10 precipitation of mcrocrystals of
t he wat er-sol ubl e inorganic salt was confirned. The viscosity of
the preparation liquid was increased from60 nPas to 2500
mPalerr]s by the heating operation. The anount of the water-soluble

i nor gani c sagwm the operation was 10.2% by weight of the
anount i SS nthef rst preparation |i

The nunber of parg “PHB%@%?‘E*‘%‘% WGF%PWPB[?%i’HrﬂlﬁéW@WYafter
the concentration in the preparation |i re determ_ned TSUB- TEC
MLOO. | nci deﬁm&ymnaﬁél\@eﬁwlﬁaw@ﬁmﬁv éwe twpamﬁomlqm@agm‘igcm%r as

| qui o Y vt oPDIARGY by Chariahg e tepmpestier gt hasovatss s, SealoNes to i

Separate m xi ves t hout endi n zeo| | t and a I I qui d,

cor r espondi ngacgs ’Z%&%ewmi’m@ﬁs I% aﬂﬁrep epare ﬁ'lepﬁaﬁ‘f?a‘inéﬁngyasﬁéat i ng
the liquid cgrres dln I.I'S | 0 u,d to 70[err]C

The nunber o% ﬁH‘P&? Elué’él hp’glci%raf"é?ﬁﬁ $‘B’f%°?1?r£5(e ﬁ‘%par ation
l'iquid I;;7690unts/s gthe av%{sﬁge article size (on a
nunber basi sfMRMEt Q5N gmorphous alummpﬁ mgmnham fIyui d

Commer ntur o ich S PieShautpOpers ot the déReseny eagﬂcﬂ%sd@ﬁfe ¢ evauated S tlhe
28nber10 f palas éf)g;aa\l%fsbyz\?ve{)gh erpl th'ezzract)rrl?)rtp glslse u?rtuﬁg)s 1931:%'\7%‘5 1rls% Y ts

amount of less than 10 parts by weight, the bleed-out property evaluated as 1 was

rep%at i on

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
S 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



the water-soluble salt was increased by 7486 counts/s by the heating
operati on, and the average particle sirze of the increased

wat er-sol uble salt was 23.4 [err]m. The resulting second
preparation liquid was spray-dried in thd0ane 5 manner as i n Exanple
1. The high-tenperature gas to be fed to the spray-drying t ower
was fed at a tenperature of 220[err]C fromthe bottom of the tower, and
exhaust ed at 110[err]C fromthe top of the tower. The water content of the

resul ting articles fofrSuppoging §MQPIBBBNW$§4§ ¥eight 2 was 4% by WEI ght .
Det er gent Partlcl s 13 were p epared in the sa manner as in, Exanp 1 10
using the resulti i?f?f&"m E‘F@é’qﬁ wersRrepased 18 ¢ SaING mansr asmbEam

an anor phous _al u |I e ppl | ed, as t ni num agount |n
whi ch the bl 888 tﬁeresu ﬂng %@5311990@ %Fé?@r]ég Tﬂéampnet als to be
eval uated as 1, s 5 parts $51b \gf Conpar ati ve
Exanpl e 5 amorp ous altimino 1¢ate sepplied, as the m#umlqn amomt irppdich thehleed-
prepared under the sane procedures in Exanple 8, and the
prepar & i on PREBIAPeqRof stg? teéiS‘?@d’*‘ﬂ?fd@&lStQ’V@l%aSl was 3 parsdiyaweighhs as
in Exanple 8 without heating the preparation liquid, to give

Particles for Supporting Surfactant 14. Detergent Partlcles 14 were

prepared in 20 t he sane, rra er as in u5| g t he sul ting
Particles for Supg&etQWOSIUOH prmmf‘émjl&e I%QHH 0@51%5 ulting
anor phous aI te su d as_ t he rruma unt I n
whi ch t he bI rﬁW@PﬂfP&é ﬁréaeré?e%bélarepﬂnwwublaﬂﬂ@ Sc,@n

eval uated as 1 Was &e ts V%n he am)r hous al um n ilicate
was used in HFPPHB%‘P %93 @;gsa v@é’ﬁ@h}c aferfhopnaglahle 6.

roperty 25 |l uaf ed as 1,was .n in .
Proper{y rom the results shown mQ[tab?es am? g, 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.

235



100 - Conpar ati ve Exanple 6 Particles for
Supporting Surfactant 15 were prepared in the sane manner as in
Conpar ative Exanple 5 except that a first preparation liquid at 70[err]C
was 5 obt ai ned by changing the tenpelO3ture of hot water to be allowed
to flowinto the jacket to 70[err]C. Detergent Particles 15 were
prepared in the sanme manner as in Exanple 1 using the resulting
Particles for Supporting Surfactant 15. TIhR 5 anount of an

anor phous al um nosi licate supplied, as the m ninum anount in

whi ch the bl eed-out property of the det gyent] Ex O (|@§1an tcmﬁp CExl ot ed

as 1, 10 was 10 parts by wei ght. en t he am)rproEis mEgogi | cat e was
used in an .amount of | ess thap—t6—pdrts—by werght the—bleed—out
pr operty evalgﬁﬂgﬁ—gg—l was inot obtlai ned. Expnpl e 10

t preparation | |qh| d wag prepaned in {he sang manner
as in Exanpl e Zeohte 9. Next t he sl brM/Owas £.0o0yedd® 11 d4.0 nt o4@.0shel |

and tube-type KpdiurR CHiBoES QihﬁrebHSOi $i 3.0 he psroef ag3ipe of
the preparati okl fHisg faﬂa 70[ err]C. Thier Ht 2 230 g 230
m crocrystal - PIRG g agent was flr g%r a g%% héret o (g ‘/eOaS
second ‘8{3 on liquid. The unt t he ter- ?
i norgani c salt Sﬁﬁ yaceylateo by | he- Qleatl oper%cpi on the 5 0
preparation |i di"tlmmi‘esmtﬂyeZ% by wei ght} 0.2 he OZam)urQ 2di 5sd.2ed in
the first prep8odiimCHlotide d. 0.0 TO@ re*SUd)Oi ng seoond 4.0
preparation |i @Bﬂﬁnﬂ%oﬁﬁﬂé‘y dried in th@ e 0.0 ganherg gs | nggranpl e
1. The hi gh-t erp: e{;1ture gas to be fed clry t4o(zer
was fed at a t ture of 205[err]Cfr g?ytc) é 1e13§  , 25
exhaust ed at_95[ E Cfromthe top of I’]ﬁ Qwuell 'th Qr o &ﬁ he
resulting  Operation
Post-Addition of Microcrystal- @)
Precipitating Agent
Concentration Operation
Precipitation by Temperature O O - O
Adjustment
Slurry Pulverization
Slurry
Water Content of Slurry [%] 45 45 . 45 45 45
Temperature of Slurry [°C] . 40-60 | 4070 | 40 70 14070
Increased Amount of . 82. | 102 - - 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 [um]
0.01 — 3 um [mL/g] 0.33 0.32 0.37 0.32 0.31
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Particles for Supporting Surfactant 16 was 4% by wei ght.

Detergent Particles 16 were prepared in the sane manner as in Exanple 1
using the resulting Particles for Supporting Surfactant 16. The anount of

an

whi ch t he bl eed- 5

evaluated as 1, was 3 parts by weight.

the properties and the |ike of each grogp,

anmor phous al umi nosilicate sdfdlied, as the mini mrum anount in
out property of the det ergent particles is

The conposition,

lr%f 6 the resulting

Particles for Supporting Surfactant 12 to 6 are shown in Table 5, and the
properties of each group of Detergen} [ﬁg@thheq;12chgqi6 aldns OWMEX. quabIe
6. 10 Fromthe results shown in Tabl g¢s /&, and 6’E)§'6‘C" each
group of Parti ot t-Rg—Sur-Factant—4—aht—t5+has—a
relatively | ow tereent, was necessary tojadd a
| arge amount &ﬂﬂﬁﬂﬁﬁﬁﬁﬂdﬁous alun1n05|lica1e wher trying to
obt ai n det er genPartivies forSuppestingy an| ex@@l | ent bljeed- out {property using
the particles. &@rfactant 12 On t hef ot her {hand, |since each group of
Particles for Supporting Surfactant 12 jand 13 has a node di aneter
of microporous Partides for@uppoiting i onf of 1.5 ABOor | essjand a high
supporting abil Su¥faciaat ¢8gent partic] es haying an excell ent bl eed-
out property could be obtained by usjng these grqups of the partijcles for
supporting a suPadidlesifor Swpportiigen t he anount of jt hd0@nor phous
al um nosi | i cat e Séiffactant Mhs reduced. In addition/ the
supporting ability of the particles for supporting a sulfact ant
coul d be furtheP esofasSupporting yi ng out both alconcent datilof
operation of sl Surfactantilfddition of @ mcrocrystal-precipitating|agent.
25
Particles for Supporting 100
Surfactant 16
Surfactants 50 50 50 50 50
(Sodium 21 21 (21) 21 (21)
Alkylbenzenesulfonate) |. :
(Polyoxyethylene 21 | @D 21) (21) 21)
Alkyl Ether)
(Polyethylene Glycol) 4 4 4) C)) @
(Water) @ | @ C)) @ “@
Amorphous 6 5 8 10 3
Aluminosilicate
Pnnxxne
_ 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




102 : Table 5 Ex. 8
Ex. 9 Conp. Corrp Ex. 10 : Ex. 5
Ex. 6 Conposition % By Wi ght Zeolite 44.0 44.0 44.0
44.0 40.0 Sodi um Car bonat e 4840 23.0 23.0 23.0 23.0

Sodi um Sul f ate 23.0 23.0 23.0 23.0 23.0 Sodi um Sul fite
0.8 0.8 0.8 0.8 0.8 Sodi um Pol yacryl ate 5.0 5.0
5.0 5.0 5.0 uorescent Dye. 0.2 0.2 0.2 0.2 0.2
Sodi um Chl orE&émple_ﬂ 0.0 0.0 0.0 0.0 4.0 Sodium Bronide

0.0 0.0 0.0 0.0 0.0 _\Water ' . 4.0 4.0, 4.0
4.0 4.0 TorAé first preparatwn liquid prepgygd dn theyspmge magpenas hdgompatatiyeo

Aot ConcenERRTIPI | oF SHOISSHEOGEFP R ErE by CQId QIR MILIp Model %@i"’“ e
T S Jcﬁﬁéaﬁéiéﬁﬂﬁpzﬁm&m% T S bbehib 0
Undi s ved Salt nﬁ“@?% rofoar f@fﬁem the M¢15@éz¢f§§mmh@n§e£@e[%¢ff &
égg 6142142(31;1)5 Rlﬁge@;a,tgpééﬁhf m%gg?’?araBtlilclni( ha)e welye (Eeggmlmeé by ngg TEC 2)9 >98
D1 Aot e of WSS it the delofminatios gn the s mangi w?wﬁ%@“f"e
g :s),tzr | bugi ggﬁleLee {Nre]rgl)rowged aiq[.lec{ cclrrer dﬂJg to a first preparatlon llqulﬁ prepar(c)ad?’7
in a separate mixing vessel without blending zeolite, and a liquid corresponding
10 to a second preparation liquid prepared by pulverizing thé 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 ym. 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
S 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%.
Dete;gent 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-



103 ° Tabl e 6 Ex. 8

Ex. 9 Conmp. Conp. Ex. 10 Ex. 5 Ex. 6
Conposition of Detergen Parts by Wi ght Partlcles for Supporting 100
Surfactant 12 Particles for Supporting105 100 Surfactant 13
Particles for Supportlng 100 Surfactant 14 Particles
for Supporting 100 Surfactant 15 Particles
for Supporting 100 Surfactant 16

Sur f act ant s out property of the dgtgrge particles is to (e evaluateggbas 1, was 8 pagsdyum

(21) (21) (21) (21) (21) Alkylbenzenesulfonate)

( Pol yoxyet hy wenght. (21) (21) (21) (21) (21) Al kyl
Et her) (Pol yet hyl ene d ycol) (4) (4) (4) (4)(4) (Wat er)
(4) (4) (4) (4) (4) Anor phous 658

10 3 Average Particle Size [pn] 265 267
278 266  Example 1250 Bul k Density [g/L] 740 752 732
745 748 Fl owability [s] 6.1 6.2 6.3 6.2 6.1
Bl eed- dut Pr oper t y\ second preparation liquid preparesﬂ in the samg manner ag in Example 1

104 mple 11 A first preparation liquid

prepared in Was syh]ﬁ@tedaﬁ@nget pulvenizationhy @AVITRON Model: CD1010
(manufactured by PACIFIC MACHINERY & ENGINEERING CO., LTD.)

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 um.
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 pm.
The number of particles in the liquid corresponding to a second preparaﬁon
liquid after the pulverization was 4675 counts/s, and the average particle size
was 18.4 ym. 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



Example 1 was subjected to wet pulverization by COLLOD MLL, Mdel: M-
80 (rmanufactured by SH NKO PANTEC CO., LTD.) at 'a flow rate of 800 kg/h.

5 The nunber of particles and the particle size distribution
before and after the pul veri zatioén in the preparation |iquid were
determ ned by TSUB- TEC MLOO. I nci dental ly, during the

determ nation, in the sanme manner as in Exanple 4, there were

provided a liquid corresponding toQ a first preparation liquid prepared

in a separ at O MOLE PYintss v pdditionothe ayesags valugebl ite, and a liquid
correspondi ng 10 to a second preparation |liquid prepared by pul verizing
the liquid correspondin .to.a first preparation liquid at a flow
rate of 800 kg/h. ThB“?:]gT;‘SQP“Eﬂ‘dlaﬁﬁ Tcles in the liquid
corresponding to a f ' | QUigpWas 778 counts/s, and the
average particle sizprgjected anemdiametersi s) was 172 [err]m The nunber of

particles i nofbgrt{ci]gui d corresponding to a second preparation
liquid after the pulverization 15 was 2648 counts/s, and the average
particle size was 24.5 [err]m Fromthese determ nation results,

t he nunber obfpaavedhdsloforithe abave90%aifidaive-in patticleswas 15%. i ncreased by
2476 counts/s by the pulverization. The pul veri zed second

prepar dion |iqui DetergespParyiclsi owere pieparcdiin thesame nemnenaEinEgamaple 1 The
hi gh-terrperatureagas to be fed to the spray-drying tower was fed at a 20

t enper at ure oi ¢ eesulting Particl¢sefob Supporting Surfactantel8, Emelamonntef &d at

90[err]C from the top of the tower. The water content of the

resul ti ng Parmorplousfalnmingsplocate supplied, as theSmiriaumna amoiifit ilewhikh the bleed-
Detergent Particles 17 were prepared in the sane manner as in Exanple 1

usi ng the resout prapgrivanfithe detergent pautpgles isi todeRvaluatechas 1,1was Fipartstoyunt  of
an 25 anmor phous al um nosilicate supplied, as the m ni mum anount in

whi ch the bl seaght. 105
out property of the detergent particles is to be evaluated as 1, was 8

parts Wy
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 pafticles 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 pm. The number of particles in the liquid corresponding
to a second preparation liquid after the pulverization was 8916 counts/s, and the

average patticle size was 17.0 um. From these determination results, the number



wei g‘ht . Exanple 12 5 A second preparation |iquid

prepared in the sane manner as in Exanple 1 ' was subjected to wet
pul veri zation by CAVI TRON Model : CD1010 (manuf actured by PACIFIC
MACHI NERY & ENG NEERI NG CO., LTD.) 107 under the conditions of a

rotational speed of 11200 rpmat a flow rate of 800 kg/h.
The nunber of particles and the particle size distribution before and after
10 the pulverization in the preparation |iquid were determ ned by
TSUB- TEC MLOOf particles of thenwatae-seoluble/salt wes insreasad bat2568 comatséabyithel out in
t he same manner as in Exanpl e 11. The nunber of particles in the
liquid corre@pbmzﬁgono a first preparation liquid was 778
counts/s, and the average particle size was 172 [err]m = The nunber
of particles in tAdegrdyenized sseond graparasiondiquid veassprayedrieddin the sege 15
2634 counts/s, and the_average particle size.(on a nunber basis) was 21.2
pm nEneen asre Exampleat + ﬁ‘bsésgh-tﬁmmaturq ghsitacbe faskiodthdispray-drying
second preparation liquid after the pulverization was 4675
count s/Sg , antoweieway éedhafen temparatuze ef 220°C from the bottom of the tewernand=r om
these determnation results the nunber of particles of the .
wat er - sol ubl xhansted ats11056; Grametheriop obte towen: Jhe wster penteut ofthezesuling 20
The pul veri zed second preparation liquid was spray-dried in the sane
nmanner as inP%eiﬁ forSuppertigiSusfastant Hiwgadfhb.cl e constituting the
resul ting supporting particles was analyzed for a cave-in hole. As
a result, the parDetergent Particles 19 weve prepyedda the s@semannenaein Bxampls L es,
in which a hole having_a projected . area dianeter of 2 to 70% of a
proj ect ed ar Baingithesesting Particlesfor Suppewding Sisfactants9. Theamennt of amor e of
t he prca' ected area dianeter of the particle was present at one
106 1 amogphousalumenosilicate supplied; psthe mumimupe pmgent i whicky the bleed-
proj ected area di aneter , ) )

out property of the detergent particles is to be evaluated as 1, was 0.5 parts by

weight,

Example 14

15 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.

20 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 pm. The number of particles in the liquid

25 corresponding to a second preparation liquid after the pulverization was



of hole x 100 proj ected area di aneter

of particle of a cave-in hole for the above 90% of cave-in
particles was 15% 5 Det ergent Particles 18 were prepared in
the same manner as in Exanple 1 108si ng the resulting Particles for
Supporting Surfactant 18. The anpunt of an anor phous

al um nosilicate supplied, as the m ni mum anount in which the bl eed-
out property of the de erggnt particles is to be evaluated as 1, was 5
parts by 11831 coyptsipn pnd theyaverage particlesiggwas 20.3 um. Fromthese A second

preparation liquid having a water content of 45% by wei ght
prepared i n O8 W%@%@#S,\gﬁe Pﬁmﬁﬁb p@msi%sf the pyaterrsadubls sakitwas

pul veri zation COLLA D LL, Nbdel: -80_at_ a flow rate of 800
kg/h. 15  increased bw%'})ﬁy]mvs tyappl\@r@tl%dT Pubyarizedisecand:
di stribution before apd after . .. the pulverization_in the preparation

liquid were BEGRaraHoRHqWd wasssprey:deiedgn the same manner gs in Examiple he The
determ natiop,was carried out before and after pulverizing a

l'i quidorr egf%'hmr{l@r%g%%%bﬁjfeﬂrt@ﬁhﬁ éPIaé(ndJIYF%YQYYefm&:%d\ﬁég pr epar ed

wi t hout bl endi_n z%l_itein Exa e nunber of particles in

the prepar at fppPsraRue @f 230°C fraze thy boﬁimr%{lﬁ?/%wgfgﬂﬂéﬁxmt@&ll WSGnt s/ s,
The number - oROp A topcaf the tower. Tl mates sontens ket suling Bartcies TeF sceond
Bver age. part PBPRORinB kst 20 Wt 4n From t hese det er i nat | on resul ts.
of particles of t REGHREN:Raticlesi20 wereprenurerlin fheswne Bynastss cBKIBDE by
the 10 using the resulting Particles for Supporting Surfactanf 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



pul veri zati on.
spray-dried in the sane

hi gh-tenperature gas to be fed to the spray-drying
a tenperature of 220[err]C fromthe bottd69of the tower,

5

The pul veri zed second preparation liquid was
manner as in Exanple 1. The

tower was fed at

and

exhausted at 110[err]C fromthe top of the tower. The water content of the
resul ting Particles for Supporti ng Surfactant 19 was 4%
Detergent Particles 19 were prepared |n]r-% ZSame manner as in Exanple 1
using the resulting Particles for Supporting Surfactant 19. The anount of
an 10 amor pOUS _ar um nostlrcate suppl ITEQ 189 ERE1IN[NERUIS anpying4 1 n
whi ch the bl eed. out property of—the—detergent—partifctes s to be
eval uated as 1, QM@parts by wei ghtj. Exanpl e 14 15
A second prepar idat 70[err]C prepared in the sane fanner as in
Exanpl e 9 was subZemimd to wet pulverizat y ICAA.OTRON 4bQiell: 440010
under the conditi Qgduai Carbonlass | onal speeid M 011201)1 opm a&3.0 fil @8.0 ate of
800 kg/ h. e nunber of papipclie d it anftigl@ size
di st rlgbutl on befo odlandSu at-E thg %{Jébver ?Zggl qn r72Erft he ?@gpar ation
liquid were deter ‘H E lf?JB—TEC MLOO. 0 gl dent a thg
det er mi nati on was @@Pﬂ elyaekylgfer or e and af Ol pul & i 2i gog 0
l i qui d correspondFhgressent Byeond prepar at o®.2i dui 8,2 Wi c pBdpar ed
wi t hout SédiumChloride zeolite in dnpl g 94.0The nojfber 00.0particl es
in the preparati 0§odium Bromide | qui d bef orie ioh® Pul gy i Zat pen wasg@255
counts/s, and the age particle size 4.0 g{qp n er Ss) was
28.0 pm The nlﬁgﬁéf particles in the IMZ 68§)pcn<fb6|% to a
second prepara —the pulve _an_AQg\O
108 Opegationcount s/ s, and the ajerage jparticlle sizejwas 20.3
[err]m From t hesBost-Addition of Microcrystal- O

Precipitating Agent

Concentration Operation O

Precipitation by Temperature O

Adjustment

- Slurry Pulverization @) @) @) 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 [pm] 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] 0.3 0.32 0.36 0.32




determ nation results, the nunber of particles of the water-soluble salt

was
pul veri zed second

manner as in Exanple 1. The
spray-drying tower was fed at a
bottom of the tower,

5

Supporting Surfactant 20 was 4%

i ncreased by 3576 counts/s by the pulverization.
preparation liquid was spray-dried in the sane
hi ghtl0enperature gas to be fed to the

The

tenperature of 220[err]C fromthe

fromthe top of

the tower. The water content of - the res i Particles for
Lrlamerﬁg Det ergent Particles 20

and exhausted at 1 10[err]C

were prepared in tThe Same manner as 1 n EK UETMNY) i] resul ting
Particles for Supporting.Sur ant 20. Tﬁgpgﬁ u:ﬁ% ]&2. ag‘#sfw Ex.94
anor phous al um no%ﬁ%ﬁ&%@é@%—g&‘ﬁas the m ni{mum ampunt i n{which the
bl eed- S of the detgrgent jparticlies is o be eval uated
as 1, was 3.5 part sPhasticles for Suppostinght . 100 Thej conposi ti on,
the properties- and Shgfabtae€19f each group of the resuliting 1p Particles
for Supporting Surfactant 17 to 20 are shown in Tablei{7, andjthe
properties of each fadiglesforSaxpporting Pajticleg 1¥Q@0{20 arejshown in Table
8. Shefastagvigi n the results of {Tables|{7 and B, by
subj ecting the particles of . thel water-fsolubl¢ salt |n a slurry to
wet pul veri zation t RatticlessforSuppertingrber| of thelQfarticles, the
supporting ability Surfabanpd®ticles for support|ling a surfactpant 20
could be inproved, and_ the anmount of the| anorphous al ym nosi|icate could be.
reduced. In additi oRartidles fesSupppgingrount of urdi ssol Yed substdfBe in a
slurry, t Barfgerat 20 t he ef fect| of thg i nproyenent | n the
supporting ability..of-.1he particles fqr._supporting_h_surfactant by
wet pul verization. Sugfgctants 50 50 5009 50
(Sodium 21) 21 21) 21)
Alkylbenzenesulfonate)
(Polyoxyethylene 21 21) 21) (21)
Alkyl Ether)
(Polyethylene Glycol) 4) )] €)) @
(Water) @ C)] “) )
Amorphous 8 5 0.5 3.5
Aluminosilicate
Properties
Average Particle Size [pum] 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

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



Table 7 Ex. 11 Ex. 12 Ex. 13 Ex. 14

Conposition % By Wight Zeolite ' v 44,0 44.0 44.0 44.0
Sedi um Car bonat e 21.0 21.0 23.0 23.0 Sodium Sul fate

21.0 21.0 23.0 23.0 Sodium Sulfite 111 0.8 0.8 0.8

0.8 Sodi um Pol yacryl ate 5.0 5.0 5.0 5.0 Fluorescent Dye

0.2 0.2 0.2 0.2 Sodi um Chl ori de 4.0 4.0 0.0

0.0 Sodi um Brom de 0.0 0.0 0.0 0.0 Water

4.0 4.0 waterccontent®f U874y weight, to give a second prepayaton liqeido Thwis. 0 100. 0
Operati on Post-Addition of Mcrocrystal - 0 Precipitati ng Agent

Concent r at i osea@mérpreparatipndiguipd was |sprayocjmdartp<glm Baxélcles for Supporting 0
Adj ustnent Slurry Pul verization O Slurry Water
Content of SSurfagtant@l. Detergent Batlclesatl[wcrq pmpared mEShﬁeamemmceas)tn Slurry
[[err] C] 40 40 60 40[ err] 70 Increased Anmount of

16.3 19 ExempledaisingPariglesdor SppportingtSurfastant 33 e 'Fhecamonmtrofpn Part icle
Size [[err]n] 240 252 258 244 Bul k Density [g/L]
605 %02 am@rphousraliminosficatefed; af taminimum aggount in which thecbleed-ouBO

Supporting Capaci tyt[m_/d%] 0.42 .0.51 0. 65 0.54 Mde Di aneter of
M cr opor ous prapepty of the degergentpasticles is wobhaeyaluated apils was Gipartsrby] weighitng
0.01 -3 pm[nl/g] 0.3 0.32 0.36 0.32

110 Tabl e 8

Ex. 11 Ex. 12 Ex. 13 Ex. 14 - Conposition of Detergent

Comparative Example 7

A first preparation liquid having a water content of 48% by weight was

10 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,

15 the same amount as that of Example 1 5, 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.

20 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

25 second preparation liquid was spray-dried, to give Particles for Supporting



Part"s by Wi ght Particles for Supporting 100

Surfactant 17 Particles for Supporting 100
Surfactant 18 Particles for Supporting 100
Surfactant 19 Particles forll3upporting

100 Surfactant 20 Surfactants 50
50 50 50 ( Sodi um (21) (21) (21)
(21) Al kyl benzenesul f onat e) (Pol yoxyet hyl ene

(21)  (21) Surfagtant 232 Detergent Particles 23 were/preparedsin the same manner as in
Pol yet hyl ene. G ycol 4 4 4 4 _ Wt er
§ 4? ye ( Z) © Exem%le I)U(Sh)g Igar)ticles fgr éupporgin)grssuéag)gant 23. The amount <§f arg ) 5
3.5

0.5 : Alum nosilicate . Properties

Aver age Par t RBI0spImuscalpmingsiligate sepplied, as the miripgim anpmgt in which the bleed-Bul k
Density [g/L] 743 741 750 755 Fl owabi l ity [s]
6.2 6.2 ougpmpertygfihe detergent particlegisdodenivaluatehas 1ywas 7 parts by 1
1 1 . Exanple 15 5 A first preparation liquid
havi ng & wat seighnt ent of 51% by wei ght was prepared in the sane
manner as in Exanple 4, and subjected to wet pulverization by

CO.LOD MLL, Mdel: MZ-80 at a flowrate of 800 kg/h. Thereafter, the
ground first preparatigon | iiqui d was subjected up to a concentration
oper ation toﬁmnaratlveExampeS wat er content of 48% by weight, to give a

second preparation Liquid. This ) )
prep 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 Supporﬁng 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.



seco,nd preparation |liquid was spray-dried, to give Particles for Supporting
Surfactant 21. Detergent Particles 21 were prepared in the sane nmanner as

in Exanple 1 using Particles for Supporting Surfactant 21. The
anount of an 5 anor phous al um nosi llil8ate fed, as the m ni num anount
in which the bl eed-out property of the detergent particles is to
be evaluated as 1, was 7 parts by weight. Conparative Exanple 7
A first preparation liquid having a vvatfébl%gptent of 48% by wei ght was 10
prepared in the sane manner as in Exanp and spray-dried w thout
carryin out Wel pulverrtzatron p C T RY, 1&0
Partiycl gs for Supporting P Surfactg%fqu.%grgegt lﬁar%x s 22
were prepared in the same nanner as in 15 ugli A l§:\rtl cl es
for Supporting GOMPESHOR 22. However, in|the cake wHer e t he
anmor phous al uni 68y Weiaglet was used in an prmount pf 7 parts by jwei ght, 15
t he same anount agepligt of Exanple 15, Pajtygloes| f 90.0Suppo i ng fHopf actant
22 did §8&1u§1'1’ttaﬂ§drﬁgély support tli|§ rfi@ha}« £6Pas ci% gn during
the agitation in g £ di ge M xer gs gg@ iggat o that
the val ues of the Bf"&'ﬁ‘éﬁ? tfwe ef i Orett eld an eldBnt to be
undet er mi nabl e.  So@ium Sul Enple 16 0.8 tjir &8 priepfr&tion
| i qui d havi ng a wSodium Bolyactylate 48% by wei (ﬁ:@ was 6.0 6.(br gpabdtl i n the
sane manner as i nFlaoregveit Byeand subj ectef to2wet @2 veri 0 ian 0.2 by
COLLAO D M LL, Modgh &M(ﬁ%ﬁd a flow ratej ofg 00 kg/dp. [Theygafit ep,g t he '
preparation I|qU| go&@ﬁn (f:to 70[err]C Fooogi Ve corbdoprep ration
liquid. This 25 eco eparatlon | i guid. wais sogg -dr goglve
Particles for Sup?&? ﬁ'ng 4.0 4.
112 OTAL 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 [um]
0.01 — 3 um [mL/g] 0.33 0.28 0.36 0.38




Surfactant 23. Detergent Particles 23 were prepared in the same manner as
in Exanple 1 using Particles for Supporting Surfactant 23. The
arount of an anor phous al um nosilicate supplied, as the m ni num
amount in which the bl eed- .out ljdoperty of the detergent
particles is to be evaluated as 1, was 7 parts by 5 wei ght .
Conparative Exanple 8 A first preparation liquid having a
wat er content of 48% by wei ght was .rdﬂeloprepared in the sane manner as
in Exanple 16, and spray-dried without carrylng 10 out wet

pul verization and concentration, t0 g VEeggafgl ¢ I5:)r t&%gqgg C@ﬂn%

Surfactant 24. Detergent Partlcles 24 were preJar g, Ngyiner as

in Exanpl e 16 USIP% Parti cl eg—e+—Suppoerti .“" Seackart 24,
However, in the Mosmono et t he anor phous al urfi nosi || cate was
formul ated in an Pants oyt Weight parts by wei ght,| the same amount as
t hat of Exanple 16Pafﬁxﬂ§gﬂjre$1 ‘p@fu@ppcrti]og 15 Surif actant 24 did not
sufficiently suppokrt ? fact ant conpositioh, so that the
val ues of the propertles of the detergdnt partfcles digcharged froma

Lodi ge M x @artvelesfor Suppoetimp| y {det eri of at €00 The
conposi tion, the pgap@biahes2and the |iKe of eath groupiof thejresulting 20
Particles for Supporting Surfactant 21ito 24 afe showniin Table 9, and the
properties of eachPgrtivlgs for Suppertygnt Farticlep 21 to 44 J@0e shown in Table

10. Suffaiini s resul ts shown in jfables 9iand 10, the
supporting ability of the partijcl es fof supportiing a purfactant was
i nproved, even wheRattivitesfor Smpportingon and the Reating| ope@ati on
were carried out aSuffac@aHbpgcti ng the flirst preparation 25 liquid to
wet pul verizatiqn . )
Surfactants 50 50 50 50
(Sodium (21) (21) 21 21)
Alkylbenzenesulfonate)
(Polyoxyethylene (21) 21 21D 21)
Alkyl Ether)
(Polyethylene Glycol) @ 4 ¢ @
(Water) @ 4) @ “)
Amorphous 77 7 7
Aluminosilicate :
Properties
Average Particle Size [pum] 243 Undeter- | 231 240
minable
o 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
5 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



113 - Tabl e 9 ' Ex. 15 Conp.

Ex. 16 Conp. Ex. 7 Ex. 8 Conposition %
By Weight Zeolite 40.0 40.0 40.0 40. 0 Sodi um

Car bonat e 13.0 13.0 36.0 36.1§5Sodi um Sul f at e 36.0
36.0 13.0 13.0 Sodium Sulfite 0.8 0.8 0.8 0.8 Sodi um
Pol yacryl ate 6.0 6.0 6.0 6.0 Fluorescent Dye 0.2
0.2 0.2 0.2 Sodi um Chl ori de 0.0 0.0 0.0 0.0 Sodi um

Br oni de polyacrylate, thebe Was uséd Gne pf-b;ﬁré&iwording to the following methédO

4.0 4.0 4.0 TOTAL : 100.0 100.0 100.0 100.0
Oper ati on Post - Addint amousti80\8 &kp@f wittewas Biyspslicd, aad hegte4361009CNOWRileat i on
Qper ati on O Precipitation by Tenperature Adjustnment Slurry

Pul veri zat i oReeping the ®mperature at 160°6), 190 kg\a! Ekmol)y 6f80% eighy abidic
51[err] 48 42? s 48 P 48 Terrperatureg\cg2 Slurry [[eror d gth%SO 40

70 40 | ncr easiddindB9 kg (d8.6 mol) dffa 98% aqueous solutibn of 2-mercapfstitha] vee Sal t
[A4 Particle Properties Average Particle Size [[err]m 25 205

210 198 Buhéddddwipinisd at'd tonstant rate oveb4hours,¥ml 5.0 kKg1%.3 mdBPoF280%6b
Strength [ MPa] 22 16 17 12 Supporting Capacity [nl/g
0. 45 0. 38weight@gédous sbddurvrtesuliareris addedfdrdpwisemractomstant rdté over &. 89
1.2 1.5 Capacity Distribution [[err]ml 0.01 - 3 pm|[nL/g] 0. 33
0.28 0.36 Bows, to carry out polymerization. After the termination of the drdpping
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 L. Standard substance for calculation: polyacrylic acid
(AMERICAN STANDARDS CORP) _
2. Eluent: 0.2 mol/L phosphate buffer/CH;CN : 9/1 (volume ratio)
3. Column: PWXL + G4000PWXL + G2500PWXL (manufactured
by Tosoh Corporation)
25 4, Detector: Rl



Tabl & 10 Ex. 15 Conp. Ex. 16 Conp.

Ex. 7 Ex. 8 Conposi tion of Detergent Parts by
Vi ght - Particles for Supporting 100 Surfactant 21
Particles for Supporting 100 116 . Surfactant 22
Particles for Supporting Surfactant 23 Particles
for Supporting 100 Sur factant 24
Surfactants 50 50 50 50 ( Sodi um

(21) (21) (31) Sesple concentration: S\mgfinbenzenesul f onat e)

(Pol yoxyet hyl ene (21) (21) (21) (21) : Al kyl Ether) -
(Pol yet hyl ene G yéol ) Injected)amount: Q.4)mL  (4) (4) (Wt er)
(4) (4) (4) (4) Anor phous 7 7 7
7 Al uifi nosillemperature for determifeatigrer 4086 Aver age
Particle Size [[err]n] 243 Undeter- 231 240

m nabl e 8. BulFloweate; t ¥.0 mLithin 721  Undeter- 702 623

m nabl e Flowability [s] 6.2 Undeter- 6.2 8.6

m nabl & Bl eed- out Property 1 51 4 Exanpl e 17
5 : Particles for Supporting Surfactant 25 were obtained in the same
manner as i in gdditionctheoparticlei constituting the sesultirgsupponing partislgsewas
solution of sodium 115

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
10 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%.

15 . 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.

20 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%



pol yacryl ate, there was used one prepared according to the foll ow ng

nmet hod. : An anmount 80.3 kg of water was supplied, and heated
te 100[err]C. Wile keepi ng the tenperature at 100[err]C, 190 kg
(2.1 knol) of 80% by wei ght acrylic 117 acid and 3.9 kg (48.6 nol) of
a 98% aqueous solution of 2-nercaptoethanol are 5 added dropwi se at a
constant rate over 4 hours, and 5.0 kg (6.3 nol) of a 30% by wei ght
aqueous sodium persulfate is added dropwi se at a constant rate over 6
hours, to cabyyweight. dhirthesy 2 micioorystalfprecipitating agentrwas addedftotadgustthepi ng
pol ymeri zation, 21.1 kg (217.6 nol) of a 35% by wei ght aqueous sol ution of
hydr ogen per prapadsation ligirdd do drvoatei sententof 30%dhy weight,caxddthereafter tre  Furt her,
the 10 resulting mxture is matured for 4 hours, and cool ed. Wen the

i nt ernal resulting preperationlzyuid wal [spray}-diied.t8 give Partictesnfor Supportings% by
wei ght aqueous sodi um hydrogensul fite is added as a reduci ng agent,
and the resuBtifactant 26.uDetérgentRartields 26 were préepared if the saniharanaét asin t he

m xture was cool ed, and 167 kg (2 knol) of a 48% by wei ght aqueous
sodi umshydr oExamplet uathgeRartitles fooSuppurting Sacfactagt 26e Atlithis time.ehppars bye
40[err]C or lower. Water was added to the resulting m xture, to give

485 kg of a weighted asefactantcompositignewere supplied.on of a pol ymer. The

wei ght - average nol ecul ar wei ght of the resulting polynmer was
10000. Detergent\Rarticlds 26rhakitd suffictentlyeaxgbliedel ewabilitt, iand the

1. St andard substance for cal culation: polyacrylic acid

( AVERI CAN SThnvebhebtheddesd-out property was evahated a€ll iwdithout@dditiom éflarphosphat e
buffer/CH3CN: 9/1 (volune ratio) 3. Col um: PWKL +
G4000PWKL + @Bpoepionkalyminosilivatesr ed by Tosoh
Corporl%tion) 25 4. Detector: RI

116

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 thatr_t 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



5. Sanmpl e concentration: 5 ng/nL 6. I nj ected anount:

0.1 nL 7. Tenper at ure for determ nation: 40[err] C
8. Flowrate: 1.0 nL/mn 5 In addition, the particle
constituting the resulting supporting parltlBcl es was anal yzed for

a cave-in hole. As a result, the particles were conposed of 90% of

cave-in particles, in which a hole having a projected area dianeter of 2 to
70% of ‘i\ pi[ oj ected, area dianeter of_ a particle_and a depth of 10%
or nore of t Rarticles for'suppestingracssurtactant ¢an bedurther improved dependingas the esent
at one or nore points. In | addi tion, the average value of

proj ect ed ar amppsitienaf particles for supporting a syifagiantor the water content of thg 100
proj ected area diapeter . ) : of particle of a
cave-in hol ePreparation gwide Sinog eachcgroupiof Pasticles farSupporting Surfactant 25
Detergent Particles 21 re prepared in the sanme manner as in Exanple 1

usi ng the re%ﬂlﬁzﬁr@’tﬂw pe¢QreLy o prshed af the present dnvention psta-mgdeat
Particles 25 . had a sufficiently excellent flowability, and the

| evel of thedifmeter of ugropprquscapacity distribytioneafal.d st r less andiahight

addi tion of an amqrphpoys alum nosilicate. ., 20 Exanpl e 18

A first prepSHRRQIERS |agﬁuydd¢¢§1:gengp schavingan pxcellent blgedyouspropartynean

prepared in %he same gann,er s in Exan?l e 6, and thereafter the first
prepar ati on be obtamed wmtﬁ@segeyp@e P savithorteaddition ehawn pmosphans up
to a water coptent of 51% ) .

117 uminosilicate, and a higher amount of the surfactant composition could be

further formulated.

10



by wei ght.
t he

t Rereafter the
give Particles for

Furt her,
preparation liquid to a water content of 50% by wei ght,
resulting preparation |iquid was spray-dried,

a mcrocrystal

Supporting

-precipitating agent was added to adj ust

and
to

Sundact ant 26. Detergent Particles
Exanple 1 using Particles

26 were prepared in the same manner as in 5

for

a surfactant conposition were supplied.
26 had a sufficiently excellent flowabi
bl eed- out property™Was evaruated as I W tnou
anor phous al um nosilicate.

Supporting Surfactant 26. At this tinme, 55 parts by “wei ght of
Det ergent Particles
Fj{aibll?/lland t he | evel of the
T
10 Conpat a]?’gve Zxar'ncr)il8 @omp
Particles for Supporting Surfactant 27 were ¢btaineg in the EXn2 manner
ition Det er gent Parti¢les 27|were pfepared in the

as in Conparative
sane

Supporting Surfact antzeblite
in the sane manner a Exanpl e 17.
ability of Particl es§d(ﬂurg Carbortlate

that of Particles fo

Suppor ting Surfactant WEISFIP‘&
conposi ti on and becarfodigmRajpacrdlaten a Lodi g¢ M.Rer
properti es]i‘lue;regceiﬁt]}yd orated to am egReny tm2be

the 20

Particles for Supports
properties of each gr

12. 25

1Un

supporting ability oTTQ

118
dependi ng on the

surfactant or the wat cib
each group of Particles

ltlg Surfact ant 25
sufficiently

manne¥ Bg Weighkanpl e 17 using the res
27. An anor phoug

@'6‘5“
ViRV ¢

Sl,ir3f§101
stho

il ting
08kl C
pr ne
s
t Lfle
S0t h

Particles for
nt gs\gas not added

e supporting
1 wer than

ar?ﬁ

:ur

es for

Qct ant
At &ﬁe val ues of
urglet er m nabl e.

The conposition and tﬂ?ﬁlﬂh%}ﬁbhﬂés of each groupgof jthggrepulg pn
Bg,?g?nt 25 to 27 ar@ sho n Ta% 11, and the
ﬁf gent Particle gS 1?%3 a'ez'lsgown in Table
aFhe results shown in Ta‘b es|11*dndi 1Yt he
100.0 { 100.0 | 100.0
par t i@peratibnr supporting a surfactantcan bejfurther inproved
Post-AmimpéfM%cPJsuﬂart i clgs {orcgupporting a
preparatiop liquid. Since
o pgor'il ng Surfag¢tant 2p
Concentration Operation O
Precipitation by Temperature
Adjustment
Sturry Pulverization O
Slurry .
Water Content of Slurry [%] 50 |55-50 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 [pum]
0.01 — 3 um [mL/g] 0.43 0.45 0.5




and 26 obt ai ned accor di ng to the method of the present invention has a node

5 di aneter of m croporous capacity distribution of 1.5 [err]mor |ess
and a high supporting ability, detergent particles having an
excel l ent bl eed-out property can 120pe obt ai ned by using these groups
of particles without addition of an anorphous alum nosilicate, and
a hi gher anount of the surfactant conposition could be _ further
formulated. 10 19 Tabl e
11 Ex. 17 Ex. lebl Conposi tion % By \ei ght
Zeolite 366 366 36~ AE |||1§cur-bEna'r'€— 25.0
25.0 25.0 Sodium Sulfate 23. g% %. X, 185 gComp i \m sul fite
1.0 1.0 1.0 Sodi um Pol yacryl ate 6.0 6.0 EX.®  Fluorescent
Dye 0.2 Qompositiondf Dédexpientn Chil ori de 4.0 4.0 4.0
Sodi um Brom de Parts by Wélght 0. 0 0 0 Wat er 4.0
4.0 4.0 TOTAL 0 0.0 100. 0 Operation
Post - Addi ti on of Mcr Partlcles ifor Suppo611n Pr ec}%(ls)t ating Agent Concentration
Qperation Precipitati af’élzéer ature Adjjustnenti Slurriy Pulverization 0
Slurry \Water Content art?é;l 55[ err] 50 Tenperature of
Slurry [[err] qj H‘(}/%%uﬂ ncregsed Anmount] 390 11.7 24. 1
) Surfac ant 2
Particles for Supporting 100
Surfactant 27
Surfactants 50 ] 55 ] 50
(Sodium 2D (23) 21)
Alkylbenzenesulfonate)
(Polyoxyethylene (21) | (23) 2D
Alkyl Ether) ‘
(Polyethylene Glycol) €)) 4.5) )]
(Water) 4 4.5) 4
Amorphous 0 0 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



Undi‘SSO| ved Salt[% Particle Properties Average Particle Size [[err]m

259 263 250 Bul k Density [g/L] 542 548 579 Particle
Strength [ MPa] 30 36 15 Supporting Capacity [nl/g] 0. 68
0.72 0. 52 Mode Di aneter of M croporous 1210. 81 0. 48 1.63 Capacity
Distribution [pnf 0.01 - 3 [err]m[nl/qg] 0.43 0.45 0.5

120 Table 12 Ex. 17 Ex. 18
Conp. Ex. 9 Conposition of Detergent Parts
by Wei ght Exampbé #3 f or Supporting 100 Surfactant 25 Particles for
Supporting 100 Surfactant 26 Particles for Supporting
100  Surfactant Armixifigrvessel aquipped with a jacket, @mprising an agitatof) wag Sodi um
(21) (23) (21) Al kyl benzenesul f onat e) (Pol yoxyet hyl ene (21
(23) ( 21pharged iwith 630 paits by (Weigltcofiwyhtene Adtey tind yvater teipgrature(réached

(4) (Water) (4) (4.5) (4) Anor phous

0 0 35°G, 72 pantsiby ewsightoeftseditim particnate, A9d pags byawtight of Sodiem

[[err]m 272 274 Undet er -
m nabl & Bul kulfdnsand 83 gatty by weight of #368% by weight aquectet snlution of sodium
nm1: EZB: 2 E: ggﬁlby:algtl;lzhe%tsyquenually added tl?er%to "lIJlrxlg reetsﬁ{t;n@mxture 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
10 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 fo dry pulverization using ATOMIZER,
15 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 pm (hereinafter referred to as a fine powder).
In addition, another mixing vessel equipped with a jacket, comprising an
20 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

25 64 parts by weight of a 40% by weight aqueous solution of sodium polyacrylate



121 ° Exanpl e 19 A m xing vessel equipped with a
j acket, conprising an agitator, was charged with 650 parts by

wei ght of water. After the water tenperature reached 35[err]C, 72
parts by wei ght of sodium carbonate, 1941B2rts by wei ght of sodium 5

sul fate, and 83 parts by weight of a 40% by wei ght aqueous sol uti on of

sodi um pol yacryl ate were sequentially added thereto. The resulting
m xture was agitated for 30 mnutes, tQ give a honbgenous agueous
sol ution i n WereAdded terete) Jhegesulting mixture yrgsngatated fos,19 - set B¢ yhis

di ssolved (water content;, 70%_ by weight), _ The aqueous

sol uti on wasTiEgmagparatiey lignid, B2 pastsdywpight of the finepawderwerpadded, andThe

hi gh-tenperature gas to be fed tq the spray-drying tower was fed at.  a
tenperature Hfe1es Anixtuseones agitatest fosh ominutes. : Bysther, 478 paxts bysveightt
95[err]C from . the top of the tower. The water content of the

resul ting paff zeglitewgre 3oded thereto, and thegesulting mixture was agitated fori{
particle was subjected to drydoul verizatjon_using ATOM ZER, 15 _ = Model:

El | W 755 (naRunuEsfogived seeqnd preparatiopdiquid (water gaatent:: 3056 byweighbns

of the dianeter of a screen nesh of 0.5 mm a feed anmount for pulverization
of dbe fmal teraprratiire of this serondpreparaipndmwad memS0f6. gi ve a fine -
powder having an average particle size of 5 [err]lm(hereipnafter
referred to as a #fisE theprepayation of the first preparafign diguad ﬂ%,ﬂ)mmﬂﬁfxi ng
vessel equipped w.th a_jacket, cqnprising an 20 agitator, was charged
with 462 par&? ten ﬁ%h HROW ¢r,Af&a§rpq@w@s\xakmﬁom each of the prrpasation:
reached 35[efr]C 95 parts by i ght. of sodium sulfate, 5 parts by

wei ght of soﬁﬂﬂﬁss%ﬂd ﬁ'leélm‘&]it’)ﬂ ‘{{Em‘ﬁle%@a@if‘gpﬂm& e giz¢ disgruiamwers e were
added t heretq, the resulting mxture was agjtated for 10

mi nut 9. medﬁmﬁaﬂ@éol&hﬁggB'TEC Mslt% rkl&hG sepreparation Jiqued, s ingrganigli um
carbonate Weg t %‘%9 eegti{"e?y td?seso Veé;[ gor fh’at %{]ednumber 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
e 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 Corripa.rative Example 10



25 7 64 parts by weight of a 40% by wei ght aqueous sol ution of sodium

pol yacryl ate - 122
were added thereto. The resulting mxture was agitated for 10 m nutes. To
this first preparation liquid, %23 parts by weight of the fine
powder were added, and the resulting m xture was agitated for 10
m nutes. Further, 198 parts by wei ght of zeolite were added
thereto, and the resulting mxture was agitated for 30 5 m nutes, to
gi ve a second pr eBartiglasdar Supperting fnrfactars 20awere chiampd intheysame manner

The final tenperature of this second preparation |i |d was 50[err]

After the prassarExamapleds9 exeept thata ﬂsﬂf@ﬂig glei was Ileqlﬁi dadgtange B%ntl@lﬁsafter

the addition of the fine powder, a sanple was taken from each of the

prepar ati on 29 were preparedqlm the samednanner g ib Exanmle 29 uskigehe sesulting particl e
size distribution were determ ned_by TSUB-TEC MLOO. In the first
prepar at i on Partigles, OéﬁuPPQi'ltngrS‘-@'faCtam 29. Howgyer, whendhe pmerghatisssol ved, so
that the number .o articles vvas hardl y det ect ed. The nunber of
particPes malmén@éﬁ@atqw Addeddn an amayt of 3rpasts bynweighti the samefamayat

fine powder was 4009 counts/s, and the average particle size was 10.5
[err]m as that of Examplen o stb@ attiohescios supperbingacmrfackant didnet/- dried in
the sane manner. as in 15 anple 1. The high-tenperature gas to be fed
to the spraysdf 91en§)ftsyﬁpert\th%surfactant compasition and besanes aggregated ivao[ err] C
fromthe bottomof the tower, and exhausted at 110[err]C fromthe
top of the tlodige Mixer, aoxthat thermaluns offthe peopesties werrydetarioraged:tp amextent
Supporting Surfactant 28 was 4% by .wei ght. Det er gent

Particl es 2doksrendstearpanablei n t he” same manner as in Exanple 1 20 usi ng
the resulting Particles for Supporting Surfactant 28. The anount of an
am)rp%us al um nosilicate supplied, as the m ni nrum anount in which the

bl eed- Qut property of he detergent particles is to be eval uat ed
as 1, was 3 part sTlgg,cgmpgsmo%/l apdi té@,propertlesgof 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 suﬁporting 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.



25
123
in the sane manner
was not added. Detergent Particles
manner as in Exanple 19 using the resulting
Supporting Surfactant 29. However, when the anor
al um nosilicate was added in an amount 103{[’%
anmount as that of Example 19

Conpar ati ve Exanple 10
Particles for

Supporti hg Surfactant 29 were obtained
as in Exanple 19 except that a fine particle
124 29 were prepared in the sane

Particles for

phous

parts by wei ght,
e particles for su

5
t he same
pporting a

surfactant did not Surtrcrently suppor
conposition and becane aggregated in a
val ues of the properties were deteriorated to an

5 S Y

nvf ent

[ ant
so that the

to be

undeterm nable. 10 QOEPOSI_MH The conposi
each group of the resufd eight Particles f

{ion an
or Supp

d the properties of
orting Surfactant 28

and 29 are shown in Tabl ZedBte and t he . progertji esg.of each group of
Detergent Particles 28 a in Tabl g 1
Parti gl es for Supporti ngggﬁ% %Nnof Conpar atégf% Z%Z)ge 10, in 15
which a fine particle of °% gfgSIuble salt is; ndt:_ add have a poor
particle st rengSﬂdl&mj wfiter ge nmode di ankt d0 of| niled opor ous
capacity distribution. Sodium Polyatmlateor e, bl eedi |6gp out 6f0 a surfactant
conposi tion, which was oFhgresesnsrDged in ole par0ixl es for
supporting a surfactant, S@&iﬁxﬁ@h[ﬂrﬁie“t egration o[f U@ par pigcl e, and
the like, was found in t§ dﬁh{ag upport| ng the %Lﬁfact 3y conposition,
so that 20 t he prope |es oF e detergent partr gbde drasti caIIy
deteriorated. On the ot her hand, since Pér(f al e or Supporting
Surfactant 28 have a reIXQTvAeIIJv hi_gh 100.0 | 100.0
Operation
- Post-Addition of Microcrystal-

Precipitating Agent

Concentration Operation

Increased Amount of

Undissolved Salt [%]

Slurry Pulverization

Addition of Fine Particle O

Slutry

Water Content of Slurry [%] 50 50

Temperature of Sturry [°C] 50 50

Increased Amount of 23.3 -

Undissolved Salt [%]

- Particle Properties

Average Particle Size [um] 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 [um] -

0.01 — 3 um [mL/g] 0.48 0.4




particle strength while having the same conposition, and has a node

di anet er of m croporous capacity distribution of 1.5 [err]m or
| ess and a high supporting ability, t he anmor phous alum nosilicate
used was considerably reduced when usingi2$% Particles for Supporting
Surfactant 28. 124 Table 13
Ex. 19 Conp. Ex. 10 Conposition % By
Wi ght Zeolite 3{},8 %8 0 Sodi um Car bonat e
26.0 26.0 Sodium Sul fate a 1241 24.8  Sodium Sufite
1.0 1.0 Sodi um Potyacrytate EéU'UT'ESCEI’lt Dye
0.2 0.2 Sodi um Chl oride 00 Efféy sotfi™¥n Broni de
0.0 0.0 \ater 4.0 (4.0 _ ToOTEK 10 100. 0
100. 0 Operation  Post -(Quinpésition of Diekergentr ystial - Preci pitating Agent
Concentration Operati OParts! d Anount of Undi ssol ved Salt [%
Sturry Pul verization . rtiicl Wat er Content of Slurry
[4 50 50 Tenper azﬁﬁed to SuIrBPBﬂT"F%r r iC 100 5D 50 | ncreased
Amount  of 23.3 ractaphaP ssol ved Sallt [94 Phrticle Properties
Average Particle Size [[?Efdc'ﬂs fo%‘rfﬁlpport%%g 100
Surfactant 29
Surfactants 150 50
(Sodium 21 21)
Alkylbenzenesulfonate)
(Polyoxyethylene @21 (21)
Alkyl Ether)
(Polyethylene Glycol) 4 (G
(Water) (4) )
Amorphous 3 K
Aluminosilicate
Properties
Average Particle Size [pm] 270 Undeter-
minable
Bulk Density [g/L] 723 Undeter-
minable
Flowability [s] 6.3 Undeter-
minable
Bleed-out Property 1 5
Example 20
5 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-



Bul k Density [g/L] 510 461 Particle Strength [ MPa] 25
12 Supporting Capacity [nL/g] 0.57 0.44 Mode Di aneter of M croporous
0-88 1.85 Capacity Distribution [[err]n] 0.01- 3 [err]m[nLl/(g]

125

0. 48 0.4 126

Tabl e 14 : , Ex. 19 Conp.
Ex. 10 Conposi tion of Detergent

Parts by Wi ght Particles for Supporting 100
Surfact ant Zsundred and fifteen parts by weightof sediam ¢arbottatp were iadded to the

100 Surfactant 29 Surfactants
50 50 mixture, and 150 parts by weight dif ard0% by weight aqueous solutidh)of sodiumi21)
Al kyl benzenesul f onat e) (Pol yoxyet hyl ene

(21) ( 2p9lyacrylate were added thereto. TheAlekyltingtruixtyre was agitated for

(Pol yet hyl ene d ycol) (4) (4) (Water)
(4) ( 430 minutes, to give a first preparationrjguidis Forty parts by weight of sodium

8 Al um nosi licate Properties
Aver agé Par t ¢hlbed& which{was 3 mjicrocryktal-precipneting agent, were added thereto, and

m nabl e Bul k Density [g/L] 723 Undet er -
m nabl e the resulting mixture wasrigitateal fortl ajutes. Subsequently, Ghenuxtummet er -
-m nabl e Bl eed- out Property 5

Exanpl e 20 5was subjected to Avetipul veyization bly GOELETRY IgﬁﬂLyxMcbdelﬁMZb&ﬁtas aby
wei ght of water. After the
flow rate of 800 kg/h. Thereafter, 150 parts by weight of zeolite were added, and
~ the resulting mixture was agitéted for 30 minutes, to give a homogenous second
10 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
| 15 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
paiﬁcles 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
20 in the preparation liquid after the addition of sodium chloride was 3798 counts/s,
and the average particle size was 20.5 pm. 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 ym. In addition, the number of particies in the second preparation liquid

25 after the pulverization was 5438 counts/s, and the average particle size was 18.2



wat ér t enperature reached 35[érr]C, 108 parts by weight of sodiumsulfate,

5 parts by wei ght of sodiumsulfite, and 2 parts by weight of a
fluorescent dye were added thereto, and the resulting m xture was
agitated for 10 m nutes. One- 127

126 hundred and fifteen parts by wei ght of sodi um carbonate were
added to the m xture, and 150 parts by weight of a 40% by wei ght
aqueous sol ution of sodium pol yacryl ate were added thereto. The
resul ti ng ni pmir Fheaamber ofparticles of the water-sdlable salt was additighally mciréased
preparation liquid. Forty parts by weight of sodium 5 chl oride, which

was a mi cr oc bysltd0-qounts/pby she pulverzation.wer e added thereto, and
the resulting mxture was agitated for 10 m nutes. Subsequently, the

m xture Spraysdhjing wad carriedoutinl the same tmanmein s GOEx@MPle2,1to Model :
MZ-80 at a flow rate of 800 kg/h. Thereafter, 150 parts by weight
of zeolite wgive Rattickts fan8upporting Surfactant 36s DDeterggntPatticles Ihwergyi t at ed for
30 mnutes, to give a honogenous second 10 preparation liquid (water

cont ent5 of slprepayed 6sitrg Partielegyfor)Suppoeting Satfactant 30 by the amgtlodishoven of t hi s
preparation |liquid was 50[err]C. The anount of the water- sol ubl e

i norgani ¢ sabelow.eci pitated by the addition of sodiumchloride was 17. 8%
by wei ght of that dissolved in the first preparation |iquid.
After the preparaty surfadtantvenipostiompebywoatetiorens alkiyli ethe/polyethydenaf t er t he

15 addition of sodiumchloride, and after the pulverization of the
prepar ati on Elypol/dodium alkylbenzenesulfphateiwatet =12S/26 n(veeight matio)hwas
preparation |iquids, and the nunber of particles and the particle

si ze di stri badjustedbor8d°etNexti 160 phsts PpuRigRoMbeGesulting particldhfornunber of
particles in the first preparation liquid was 557 counts/s, and the

aver agd par t sepporting @ susfactant wee supplisdsintya 3.6dige Mixer (marmifactnreddey  of

particles 20 in the preparation |iquid after the addition of sodium
chl ori de wasMstogzaka (iken £o., Ltd.; capacityidl 30hk; equdppest withra jacket) saktheas 20. 5
[err]m Fromthese determ nation results, the i nunber of
m crocryst al agifation ofa mede shafy (ggitationdmpeliess; bytatioralspaed: Ghrpon;
sodium chloride, and the average particle size of the increased
m crocryst al pexiphkeral 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



17.0° [err]m In addition, the nunber of particlés In the second preparation

liquid 25 after the puI verization was 5438 counts/s, and the average
particle size was 18.2

127 [err]m The nunber of partizgl es of the water-soluble salt
was additionally increased by 1640 counts/s by the pulverization.

Spray-drying was carried out in the sane manner as in Exanple 12, to

~give Particles for Supporting Surfactant 30. Detergent Particles 30 were

5 pr epar aslinExampRa20 exéeps thatra 4%y weight SquéastsahiticdOofisodiimm net hod
shown bel ow. A surfactant conposition

( pol yoxyet hypelyacaiitel was supplieditggdther with water when a fiyistprelpasatibnuiquid was

al kyl benzenesul fonat e/ water = 25/5/25/5 (weight ratio)) was

adj usted to pefpared. (Detdzgent Poificlps Bl swérg prepaybd imthet same manhér asgnpar ti cl es
for 10 supporting a surfactant were supplied into a Lodige M xer

(manuf act ur eBxample 20 using themesulting RactidlesfoEGuppoitihg Swfgetantt3l. 130 L;

equi pped with a jacket), and the agitation of a main shaft

(agit ats on i iqnddéntaky, Eeﬂeagamﬁai’tldcreﬁﬂ had @ sufffiviently excellent flewabiléetyabnd peed:
1.6 ns) was started. Incidentally, hot water at 80[err] C was

al l owed to fthedevek afithie bited-putoreperty vids dvahiated as 1 Srithtont pdditiontof zeelitsht  of
the 15 above surfactant conposition were supplied into the above m xer
in 2 mnutes, and thereafter the resulting m xture was agitated
for 5 mnutes. Further, 20 parts by weight of a crystalline .
silicate, an€onsparative Keampleubbl i ed thereinto. The agi tations of
the main shaft (rotational speed: 120 rpm peripheral speed: 3.1
m s) and a choppePatticdesfor GuppostmpeSurfagant 32 wergpebtaptedrialthe pamd mdthent s)
20 were carried out for 1 mnute, and Detergent Particles 30 were

di schailged. @$in Example 1 erceptrthah samicrocrystalpredipitatingagent ovastriot addeé.d- out
property of the detergent particles is to be evaluated as 1 was 3
parts by wei Petergent 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.

15
Comparative Exaﬁmle 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
20 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.

25 The composition and the properties of each group of the resulting



Example 21 25 Particles for Supporting Surfactant 31 were
obt ai ned in the sanme manner -
128 as in Exanpl e 20 except that a 40% by wei ght aqueous
sol ution of sodium pol yacryl at e 1gas supplied together wth water
when a first preparation liquid was prepared. Detergent Particles
31 were prepared in the sane manner as in Exanpl e 20 using the
resulting Particles for Supporting Surfactant 31. 5 I nci dental ly,
Det er gent PaPartidlessfos SuppdrtmgsSiirfactant30 1o 33 arel shown inl Batedbillsi and therd
the |l evel of the bl eed-out property was evaluated as 1 wi thout addition of
zeolite. propertiesGufngazhgroup ofDetgrgent/Rarticles 30 to 33 are shoWarini Tabde 160r
Supporting Surfactant 32 were obtained in the same nanner 10 as in
Exanpl e 1 except hhthe presintreaampiasaivhenasing thettecimiqueatcordmgrtotthedded.
Detergent Particles 32 were prepared in the sane manner as in Exanple 20
usi ng presehteinvestion, ithe s@sparting ability rof S particlesfoBSsuppartiagta 32. The
m ni nrum anount of zeolite in which the bl eed-out property of the
det er geént pasurfadtast was inopdosed, and the answait vfizedlitesot swdacetmodafying byuld
wei ght. 15 Conpar ati ve Exanple 12 Particles for
Supporting She dramaticallyrreduced, evemimthe ¢ase where theeamoumteof the polymer as i n
Conpar ati ve Exanple 11 except that a 40% by wei ght aqueous sol ution of
sodi um pol yaforpiwdated weas inorsaséd dint adgitionratthe hmeaofprepaming thef firss t
preparation 20 _liquid was prepared. Detergent Particles 33 were
prepared i n prepacation liquidewhes the water-soluble polympérevagaddsdpriotte adsing of ng
Particles for Supporting Surfactant 33. The :

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.



m ni mum amount of zeolite in which the bl eed-out property of the detergent

particles is to be evaluated as 1 was 13 parts by weight.

25

The conposition and the properties of each group of the resulting
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Tabl e 15, and the
30 to 33 are shown in Table 16.-

when using the technique according to the

supporting ability of t

Particles for Supporting Suygpactant 30 to 33 are shown in
properties of each group of Detergent Particles

In the present exanples,

pres

he particles forlaligpdrting a 5

i nv
su

ent

ention, the
rfactant was

[ roved, and t-re—amotmt—of—reott+te—for—strfa oyt otte be
d?gnatically reduced, even in the case whpE&- 2he| Efodhi anﬂngg mer
formul ated was increased. In addition, atithe t] of E%hl gfhesfirst
preparation liq t he wat er-sol ubl g pol yner was pdded prior to
addi ng of % ByoWaeightcar bonat e, the shpportipg abiljty of jthe particles
for supporting a 7zgflite surfactant }N?S ![ mgggg i g_\rggz:rm_bt Isneg _gct was
smal |, as conparegog E?E onate . - €f fect| obai o n??g
;szegcr)][ltlozg abi | i tgo f}?u]nlﬁ ﬁlgt%cahm gue accor di ggéto 216 b e prfignt
Tabl e 15 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- O @)
Precipitating Agent
Concentration Operation -
Increased Amount of
Undissolved Salt [%]
Slurry Pulverization O 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 [um] 255 248 244 243
Bulk Density [g/L] 536 525 503 512
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 [pm] |
0.01 — 3 um [mL/g] 0.49 0.49 0.47 0.47




Ex. 20 Ex. 21 Conmp. Conp. Ex. Il Ex. 12

Conposi tion % By Wight Zeolite + 30.0 30.0 30.0 30.0
Sedi um Car bonat e 23.0 23.0 27.0 27.0 Sodi um Sul f at e
21.6 21.6 25.6 25.6  Sodium Sul fifeg; 1.0 1.0 1.0
1.0 Sodi um Pol yacryl ate 12.0 12.0 12.0 12.0 Fl uor escent
Dye 0.4 0.4 0.4 0.4 Sodi um Chl ori de 8.0
8.0 0.0 0.0 -Sodi um Brom de 0.0 0.0 0.0 0.0 Wat er
4.0 4.0 4.0 4.0 TOTAL Table 16 100.0 100.0 100.0
100.0 eration Post=AddrtTomof—Ncrocystats P MPRCaTng Agent
Concentqroat i on Operation |Increased Anmpunt y%*‘%é @’E&\iv a(gzé%'t p"%npSI grrg
Pul veri zation O . OSlurry Vater of Sl \,l[ofx'% 52
52 52 Tenper at uComgostion of Dptgrgent 50 50 50 50 | ncreased
Anount of 1Pafts by3Veight - - Undi ssolived Sa|t [94 |Particle
Properties Average Paicldslfor §hﬁﬁ01ﬁ:ﬁlg”] M 100 255 248 244 243 Bul k
Density [g/L] Surl'_f?&ant gS 50 512 Paiticle Btrengtih [ MPa] 35
35 21 23 Supporting pacity [ nl/|g] 0j62 D. 68 0.52 0.54
Mode Di ameter of M Pafieldsdes Supforfing 0.168 2. 200 1} 80 Capacity
Distribution [[err] §lefctddt 313 Pm [ ML/ 9] 0.49 0.49 0. 47 0. 47
131 Tabl ¢ 16
Ex. 20 Ex. 21 ConParticfésior Supporting 100
Bx. 1 Bx. 12 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) &) (5)
(Water) Gl e e 6
Zeolite 3 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



Corrp;osition of Det er gent Parts by Wi ght

Particles for Supporting 100 Sur fract ant 30

Particles for Supporting 100 Surfactant 31
Particles for Supporting 1390 Surfactant 32
Particles for Supporting 100

Surfactant 33 Surfactants 60 60 60
60 ( Sodi um (25) (25) (25) (25)

Al kyl benzenehavifigaatesjralization degree of 9§Vohnda yentertmtien of 37.7% Bpbveight 2b)
(25) (25) Al kyl Et her) (Pol yet hyl ene

d ycol) (®Yyate of 35)1 kg/h( aid suppl§ing an aqueous solution df\éstamy hydrogensulfite
(5) (5) (5) (5) Zeolite 30 15
12 having @opstentrition &f 35%dtyeweight a8 rate of 2013 k@M, at ar?Average
Properties Average Particle Size [pm . 263 255 261
257 temperathird &f therjacket df @OPC with an airfe6ding kafe of 3 8. Thé Weight-
Flowability [s] 6 6.1 6.5 6.4 Bl eed- out

Properfy 1 average moleculariweight was 10000. In addition, thepagticke @éhstibuting the
Particles for Supporting Surfactant 34 were obtained in the same manner
as i n Exanpl resultingparticles ot suppasting 4 Sasfhgtantwgh anaypabfor scdvetindiolef

sodi um pol yacrylate, there was used one prepared according to the
met hod descrAbedesult, the partidloswptescompostdpdi9496 oEcave-ireparfielesnin WhidH gat i on
No. Hei 2-24283. The reaction was carried out by supplying an

aqueous sol ubdlehayingsapiajested aydaadiemeter of 2 to 70% of a projected area diameter of

132
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 liqﬁid 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



having a neutralization degree of 95% and a concentration of 37.7% by
wei ght at a rate of 3.11 kg/h, and suppl yi ng an aqueous sol ution
of sodi um hydrogensulfite havi ng a concentration of 35% by wei ght
at a rate of 0.13 kg/h, at an average 133 tenperature of the jacket
of 20[err]Cwith an air feeding rate of 3 n8/h. The weight- 5 aver age
nol ecul ar wei ght was 10000. In addition, the particle constituting the
resulting particles for supporting a surfactant was anal yzed for a cave-in
hol e. by Kée Gorpesation) wadsaispdas acd036 byeweighbaquesas solutidhl6feodaame- i n
particles, in which a hol e having a projected area dianeter of 2
to 70% of a gikylbenzemtsalfonatd &mthiecfirsopreparation liquid, whidh whe usetdifor spepi-h of
10% or nore of the projected area dianeter of the 10 particle was
present at ahyiny, thewatqresohite shlb waddiompletelyt dissolved.abeaddition, the particle
projected area di aneter of hole x 100
proj ect ed arcemstitwiimgtthe resulting supporting particlesowapandlyzédfor a cave-in hodé. a
cave-in hole for the above 91% of cave-in particles was 17% Al so, the
aver agé val uks aaesulty¢heteprdre shibsthmtiallyvre cavérinl partiakesShpsvhich ahhohrlmvmg ed
area 15 di aneter of the particle. The conposition and the values of the
properties of prajected area diametes odi2ttorit) % af @i propestddoares digmeter ofja pasticlé act ant
are shown in Table 17. I ncidentally, the absorbency of the liquid
surfactant cmdondepthaf 1936 er more df lye projected areatdiemeteowf thieparticbewaset hod
was expressed as a great value of 0.45 nL/g, so that the liquid
surfact ant quegentiat one onawre powits.e The icomtpositmnsardothe oplued®f the properties
Conpar ati ve Exanple 13 Particles for Supporting Surfactant
35 were obt adfrthclresnltingpsﬂicbesr&nswportingasurfactasltarelﬁ?staqu dablecl Exanpl e 3.
I nci dental |y, "NEOPELEX F-65" (manufactured
133 10 Incidentallyy thenatsorbencyrof thetiquiksirfactant Sotpogition ddtermined dys
solution of sodium

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 df 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 Lédige Mixer



al k;;1 benzenesul fonate. In the first preparation liquid, which was used for

spray- drying, the water-soluble salt was conpletely dissolved. In
addition, the particle constituting the resulting supporting
particles was anal yzed for a cave-in hol ¢34 5 As a result, there were
substantially no cave-in particles, in which a hole having a
projected area dianmeter of 2 to 70% of a projected area dianeter of a
particle and a depth of 10% or nore of the projected area

di anet er of (hanyfactured by Meatsuzaka Giken Qogsletdt; aapacite 20 Lyequipped with a The
conposition and the val ues of the properties of the resulting

particl es fojackethpmrd the@gitatons affa main shaft (150 mpin) andrabheppicz (4000 rpm)
Incidentally, the absorbency of the liquid surfactant conposition

det ermi ned bwere started. Incidentalby \hot deater attB03Chwahallowed taflosnthirbugtsthie. 10

m./g, indicating that the liquid surfactant conposition was poor
in the absorjaeketyat 10 L/minute. The aboveHrchatgd surfactanDedmpgsition Reastsupplied 34
and 35 was obtained by adding a 15 surfactant to each group of

Parti cles fomté&tppabdvenmixBrid 2ahiantes3dnd tibrédfterfthe resulting ftetopd wag2 and

Conparative Exanple 13 at a ratio shown in Table 18, to suppor t

t he surf act aagitatétbforslymifited 0Spbsequetly,wH) parts by wedghtof\actriggtiabine silikate

et her under mxing at 80 [err]C, 1.2 % by wei ght of polyethylene glycol,
palmtic and 10 paits by Iviigltt of Zliterwend addadr tecthe mikture Cordoa Rarnironty
corresponding to 0.7% 20 by wei ght of sodiumpalmtate, a precursor of
an al kyl benzsawfasetdoating operation was carried (ONEGheteb) gi¥ingreanhigamipiofd by Kao
Cor poration) corresponding to 12 parts by wei ght of a sodium

al kyl benzenePatergentiParticlasi34and e duutherd? parts bytrweighieof zeolite and 4%6 hy
neutralizing agent were added, thereby preparing a hydrated surfactant
conpodPt i on weighhgf ahenzymp geamile west added, to Tivel @gBuladaletergsitt parts by 25
wei ght of the above base particles were supplied into a Lodi ge M xer

134 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



(manuf actured by Matsuzaka G ken Co., Ltd.;
j acket),
rpm were started.
allowed to flow t hrough the
hydr at ed surfactant conposition was supplied 5
in 2 mnutes, and thereafter the resulting m xtu
for 4 m nutes. -Subsequently, 10 parts I

and 10 parts by weight of zeolite mre%&gw

I nci dental ly,

capacity: 20 L;
and the agitations of a main shaft (150 rpm) and a chopper (4000
hot water at 80[err] C was

j aqket at 10 L/ m nute.

equi pped with a

The above

into the above m xer

re was

agi tated

ht of a crystalline silicate
to the m xture,

and a 2-m nute

surface-coati ng operatTomwas Ccar rTedout,  tIer gy Usy Mg gach group of
Detergent Particles 34 and 35. Further, 2 parts b§x\/\%¥gh OWP- zeolite and 1%
by 10 wei ght of an enzyne granul e were add to dik& Bgranul ar
det ergent coffooyiosition The conposition and tHe properties of the
resulting deter gent %B Wei rrposi tions are shown in Table 18. The
det er gent conposition prz fed usi ng Par ty£heg fgoSupporting
Surfactant 34 of Exanpl eg h %lna tisfactory jv S for the
properties. On the ot heri % & case where Ti gl g’%}%or Supporting
15 Surfactant 35 of Exanpl e 13 wer<!: sed,1 rticles for
Suppor ti ng Sur$edinanbulfee di d not suffici 41y slfport the
surfactant conposition vBodium Pélgacrylate time jof13.0e {ab®\e operati on and
becane aggregated, so thpho}gyée gs of the 04 |Prgperties were
deteriorated to an ext er§D ﬁ%ﬁt erm nabl e. §Q) 0.0
135 ) ’ ) Ex. 22 Conp.
Ex. 13 Conposition odium Ibenzenesulfonate 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 Slurry [°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 [um]
0.01 — 3 pm [mL/g] 0.48 0.28




% By- Wi ght  Zeolite 27.4 50.0  Sodi um Car bonat e

25.6 20.0  Sodium Sul fate 21.6+ 10.0 Sodium Sulfite
1:0 1.5 Sodi um Pol yacryl ate 13.0 9.0 Fl uorescent Dye
0.4 0.5 Sodium Chl oride 138.0 1 0.0 Sodium
Al kyl benzenesul fonate 0.0 4.0 \Vater 3.0 5.0
TOTAL 100.0 100.0 Operat I on - Post-Addition of
M crocrystal - Preci pitating Agent Table 18 Concentration Operation
| ncreased Anmount of Undi ssol ved Sal t f‘% Sl | ury Pul veri zation V\at er
Content of Slurry [%U 53~ 50 - Tenperatur € Giy ghunt o d IerT | C
58 | ncr easedAnount of 21.5 Undi sso’? ved Sé ?% Particl e
Properties Average Particle Size m 246 225 Byl Yoddsi t y [9/L]
510 620 Particle @mggmgw%ﬁm;_@em 40 25 | Cave-1n Granule Ratio
[ % 91 0  Aver aqarfsimBMedghtof 17 CGave-In Hole [%
Aver age Depth of Particle®for g,‘,?l?grﬁﬁg Holle [%0 Supporting Capacity
[/ g] 0.60 0.52 A%gfaggﬁ%‘,‘ /9] .45 0.10 Mode
D ameter of M croporous 1.60 Capacity Digtribution [[err]m
0.01 - 3 [err]m[nl/g] Partiledfor Suppdfting 50
136 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 [pum] 275 | Undeter-
minable
Bulk Density [g/L] 745 Undeter-
minable
Flowability [s] 6.2 Undeter-
minable
Bleed-out Property 1 -
INDUSTRIAL APPLICABILITY
5 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



Table 18 Ex. 22  Conp.

Ex. 13 Conposi tion of Detergent

Parts by Wi ght : Particles for Supporting 50
Surfactant 34 Partl8Tes for Supporting :

50 Surfactant 35 Surfactants

27 27 ( Sodi um (12) - (12)
Al kyl benzenesul f onat e) ) (Pal yoxyet hyl ene

(10) ( oy supporting a surfactant having excellgyt alisprhenpy (supporting rate) of the

(Sodi um Pal mj t at e) (0.7), (0.7) . o

( Pol yet hyl erliqued\sgefagptant composition. Further, by supporting the liquid surfactaptiat er)
3.1 3.1 Zeolite 12

(12 ) ( co)mposition to theqraytielgs forsupportiag e surfactant, detergent particjes

Enzyme G anul e 1 1 . . Pr&perti es

Aver age Par thasiing exeallent detergancy pepfpsmance epelits and the like can be efficiently

m nabl e . Bul k Density [g/L] 745 Undet er -

ni nabl & obtained. Fl owabi lity [s] 6.2 Undet er -

m nabl e . Bl eed-out Property .. 1

| NDUSTRI AL APPLI CHist present ipvention being thw;dcﬁcmbné it avilithe gdrvdewsithat theent i on,

t here can be obtained particles for supporting a surfactant having

excel | ent sUigBs maydenariedin manypyeys.i Sych variationsase apt to beipgsrdedmas a

strength) of the | ig_ui d surfactant conposition, and particles . .

137 .departure from the spirit and scope of the invention, an({) all such modifications

as would be obvious to one skilled in the art are intended to be included within

10 the scope of the following claims.



for _*supporti ng a surfactant having excell ent absorbency (supporting rate)

of the | i quid surfactant conposition. Further, by supporting the
| t qui d surfactant conposition to the particles for supporting a
surfactant, detergent particles 281 ng excel | ent detergency

per f or mance““!muun mmlmﬂm like can be efficiently 5 obt ai ned.
The present 118 " hus described, it will be obvious that the

same nmay be vari ed"in" meEny ‘ways. Such variations are not to be regarded as

a departure fromthe spirit an6L&dM%® of the invention, and all
such nodi fications as woul d be obvious to one skilled in the art
are intended to be included within 10 the scope of the follow ng clains.
138 CLAI V5 1

A process fok. prepgroeessfar prepassg pertidepfossupportmgaisuriastanticomprisingi ng
the steps of preparing a preparation |iquid conprising a water-soluble

pol yner 5 the stepsrof piepaning a prepasationsliquid comprising:g watsr-selublepolymsar at i on
l'i quid obtained thereby, wherein the step of preparing the

prepar ation mdq@mteiowﬁublg selt( and spray«lrying the preparation hquidtobiaingd thereby,
liquid conprising a solution or, slurry conprising a water- .

sol ubl e pol yyhereihthestop £ preparing|the prgparationdliquiyl commrises (Hprepring pst
preparation liqguid to a treatnment, of increasing a nunber of

wat er - sol ublférst prepapatian liquid compyising a sphitionyor slusy COMPTisingt wiater-
preparation quyid havi ng an i ncreased nunber of . . wat er - sol ubl e
salt parti clsodublgpobyynemandia watemsolubleisalt, and (rsubjestingthe fisst preparation
particles which are present in the first preparation Liquid. 2.
The process Lawdteattcatment of increasings sumbenel watesrsoble sale pamiclesy 5

conpri ses sodi um carbonate and/or sodi um sulfate. . 3. The
proced® accdherehy nrepaning asacond prepegstioniliquidhhaviag an-iseteassdenybemes

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



honopol yners, acrylic acid-maleic acid copolyners and ?M@ﬂ her eof .

4 The process according to any one of claims 1 to )'ﬂwﬂmiﬁls

t r eat nent of increasing a nunber13g water-solub
conprises precipitating a wat er - sol ubl e salt dissolved in the*first
preparation |iquid. 25 5. The process according to claim4,
wherein a neans for precipitating the o wat er - sol ubl e sal t
di ssol ved i rwatee-sblubde salt dissolyed imthe Gust prepangtionsliguidrompyisgs adding a

m crocrystal -precipitating agent to the first preparation |iquid.

6. The prowresrystat-pretiipigating agent to the firsé preparation liquid.

m crocrystal -precipitating 5 agent is a hal ogenated conpound of an
al kali metal and/or al kaline earth netal . 7. The process
according to claim4, wherein a neans for precipitating the L

wat er - sol ubl@ sal Theipeacesy actordingte claims$, whesein the misrperystalipeesipitating
concentrating the first preparation_liquid. 10 8.. The process
accor dfng t cagsnhisna halogﬁ@ateg compouvad of annalkalinictal aad/osglkaline earth metal.

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

adj usting a tenperature of the first preparation liquid so that a
di ssol ved anpunt - of the . water-soluble salt is |owered. 15

9. The prbcessThe prcgshacaosdingto slaimo$, whereinsa maags for pyesipstagingthe

t reat ment of increasing a nunber of water-soluble salt particles
conpri ses suwptstisphible salt dissolvad i thesfirst prepasation Jiguid comeprises the fir st
preparation liquid to wet _grinding, _ 20 10. The process accordi ng
to any one ofongenirating theofirst praparation iguid r eat nent

10
8. The process according to claim 4, wherein a means for precipitating the
water-soluble salt dissolved in the first preparation liquid comprises adjusting a
temperature of the first preparation liquid so that a dissolved amount of the

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.



of mcrea5| ng a nunber of water-soluble salt particles conprises adding to
t he first preparation liquid fine water-soluble salt particles
which may be the same—as— and/ or different fromthe water-sol uble
salt in the fir quuid, undgap conditions that the
fine water-s m& @“ cI es are capabl e of being present 25

W t hout subs elsng* | ssolved in the first preparation |iquid.

11. The process accordlng to any one of clains 1 to 3, wherein the
t r eat ment i ncreasing a nunber of water-soluble salt particles
conprises two or nDre of the processes of clains 4 to 10. 5

12.  Particl 5. f oThe pppeess acgprdingtof anyt enet oftdlaminhibd 8, Whersin the tleathient a
preparation |liquid conprising a water-soluble polynmer and a water-sol ubl e
sal t, of incréasing antimbepef Watdresoldble salt partidlesepmprisesitact ammotevk a
node di aneter of the m croporous capacity distribution as

det er mi ned btherprocessgs pﬁclmmsrﬂtterlOof 10 1.5 [err]mor less, a

m croporous capacity of 0.3 nL/g or nore for one having a

m cropdre dianeter of from0.01 to 3.0 [err]m and a particle strength of

from15 to 100 MpPa. 13. The particles for supporting
a surf act ant 12ccoPaiiticlest for shpportih@ a sunfactint obfdinable bysprayatdsiingal ubl e
pol ymer has a content of from5 to 30% by wei ght. 14. The

particl es foprepamationtliquid zomprisarg amateresodulole polymercdmd awhteresolible salt,
further conprising a water-insoluble substance, provided that an anorphous
silicate i s whereinliss partickds|for supporting d.suPfactant have a mode diameter of the
microporous capacity distribution as determined by mercury porocimeter of
10 1.5 pm 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
15 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.

20
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
slurry comprising a water-soluble polymer and a water-soluble salt, and

25 subsequently subjecting the first preparation liquid to a treatment of increasing a



15. ~ The particles for supporting a surfactant according to any one of
clainms 12 {0 T4, obtarnabte by spray-drying the preparation

| iquid which is ob process conprising preparing a
first preparation Hﬂ“ﬁmlﬂ"’m’mmm a solgti on or slurry
conprising a water-sol Gbl & pbl yner and a water-soluble salt, and 25
subsequently subjecting the first preparation liquid to a treatnent of

i ncreasing a 141 nunber of water-sol uble
sal t parti cl pambenef wiatergrolyhle isaly particles; therpby preparingra second prepdration d

havi ng an increased nunber of water-soluble salt particles, as conpared to

t he nunber oliquisk kavirg pu increasedmupaberiof|veatermsoluhlecsalt particles; as comparedito st

preparation liquid. 5 16. The particles for supporting a
surfact ant atheonumber efowaliey-soluwblesaltparticles pghich are presen e figkter ei n t he
treatnment of increasing a nunber of water-soluble salt particles

conpri ses onpreparationdiguidcesses sel ected fromthe group consisting of

(1) adding a mcrocrystal -precipitating agent to the first preparation
liquid3 (2) 10 concentrating the first preparation |liquid; (3)
adjusting a tenperature_of the first. preparation liquid so that
the di ssol vedbanokhe perticlesforsupporting msusfacsant acsording to any pnevef elaimg 49
subjecting water-soluble salt particles in the first preparation |iquid

to wet grindinS, whereisthedmatmgnt of ingreasingsa nwnberetiwater-soluhle galti ne
wat er -sol uble | salt particles which may be the sanme as and/or

di fferent frp#sticles comprises @ngior anars processensalested fiom the groupreopsisting of

l'i quid, under conditions that the fine water-soluble . .salt
particles ar€l)adding & micraseysie)-preeipitatingiagent fo the isstprepanation bigjuidy (2)

di ssol ved i.n the first preparation liguid. 17.

Parti-cifes foponsgppatng e Hrst prenasation liguids (3)sadiustingmtemperatune of theofisster 20
and a water-soluble salt, wherein at | east a part of particles conprises a
particle  Preparatigglagnid soshatihe dissolygdiamaount of shewaterssoluble saki is hat t here
exists a hol]ow, narely a . cave-in hole, in_an_inner portion

t her eof , and qmﬁdﬁéﬂbjeéﬂ%g watersoduble salfpagticlenin the first prepgeationiquided
with the hollow in.,the inner_portion. 25 18... .The particles for
supporting atosWet arding; st eYRdding to the first preparatioaliquid fine water-soluble

salt particles which may be the same as and/or different from the water-soluble

15 salt in the first preparation liquid, under conditions that the fine water-soluble
salt Iiarticles 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
20 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 is opened and

communicated with the hollow in the inner portion.

25 18.  The particles for supporting a surfactant according to claim 17, which are



142~ obt ai nabl e by the process of any one of clains 1 to 11 or
the particles of any one of claims 12 to 16 ————

process for preparing detergent particles having a bﬁ"i from 5
500 to 1000 g/L, conmprising the step of MXing from , ’,& M
wei ght of a surfactant conposition with 100 parts by s

particles for supporting a surfactant obtainable by the process of
any one of claims 1 to 11 or the particles . of any one of clains 12
to 18.. 10 obtaingble by theprpcessefanyomsrafi clgimsol to 4l or i particlasaf amyrone si ng
addi ng a surface coating agent. 21. . Detergent particles
havi ng a bulof daeims 12/tol6from 500 to 1000 g/ L, wherein from10 to
100 parts by weight of a surfactant conposition is supported 15 by 100
parts by weight of particles for supporting a surfactant obtainable by the
process of a9y one of claims 1 to 11 or the particles of any one of clains
12 to 18. A process fonprepering detergquparticles haviog admly density of frpzu

wher ei n a surface coating ?ent is further added thereon.

23.  AdSdet erijlé}ﬂo K00/t comprisingghe stapyof mixing feomy d Atto JQ0tpagisdy Wf:lgbt aim21

or 22.
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.

10 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
15 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.

20
23. A detergent composition comprising the detergent particles of claim 21 or

22,
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ABSTRACT

The present invention relates to particles for supporting a surfactant and a
process for preparing the same. Further, the present invention relates to high-
density détergent particles using the particles for supporting a surfactant, and a
process for preparing the same. According to the present invention, there can be
obtained particles for supporting a surfactant which are excellent in the
supporting ability (supporting capacity/supporting strength) for the liquid
surfactant composition, and particles for supporting a surfactant which are
excellent in the absorption properties (supporting rate) for the liquid surfactant
composition, by spray-drying a preparation liquid obtainable by a process
comprising the steps of preparing a first preparation liquid comprising a solution
or slurry comprising a water-soluble ponlymer and a water-soluble salt; and
subjecting the first preparation liquid to a treatment of increasing a 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.
Further, since the liquid surfactant compositioﬁ is supported by the particles for
supporting a surfactant, de.tergént particles which are excellent in detergent

performance, quality and the like can be efficiently obtained.
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