DESCRI PTI ON ORGANI C | NORGANI C COWPCSI TE POADER, METHOD OF PRODUCI NG
THE SAVE, AND COMPQCSI TI ON CONTAI NI NG THE POADER 5 Technical Field

[ 0001] The present invention relates to an inorganic powder conposite
which is useful in fields of coating naterjals, cosnetics, and the

| i ke and inproved 10di spersibility of fine inorganic particles in
water, and to a nethod of producing the sane. [0002] I n addition, the
present invention relates to a netal oxide in a whisker shape,
to a conposite of the netal oxide andyms@olpi®y a nmethod of
produci ng the conposite, 15and a cosnetic containing the conposite.
Background Art [0003] Most inorganic particles such as pignents are
produced in an aqueous systemand are originally 20 hydrophilic.

However, the i nayrgamic pesdda escoraETH PORBERAIMEBNSD BY HRSHUCEREL#1aN
begin particle growh as soon as the particles are fornmed. Thus, the

i norgani ¢ parti cdzeg,natpogbyresnNodN N med Tas. YeRYERT ne
particles, but also are fornmed as a di spersed substance in water,

whi ch i ncbudes 25easily aggregated particles and which is hardly
re-di spersed, due to polarity. Further, the inorganic particles dried
once and forned Tethoipawd@iefidr easy
[0601] The present invention relates to an inorganic
powder composite which is useful in fields of coating
materials, cosmetics, and the like and iﬁproved
10 dispersibility of fine inorganic particles in water, and
to a method of producing the same.
(0002} In addition, the present invention relates to
ametal oxide in a whisker shape, to a composite of the metal

oxide and a polymer, a method of producing the composite,

15 and a cosmetic containing the composite.

Background Art
[G003] Most inorganic particles such as pigments are
produced in an agueous system and are originally
2‘O hydrophilic. However, the inorganic particles formed in
an agueous system reaction begin particle growth as soon
as the particles are formed. Thus, the inorganic particles
not only cannot be obtained as very fine particles, but also
are formed as a dispersed substance inwater, which includes
25 easily aggregated particles and which is hardly
re-dispersed, due to polarity. Further, the inorganic

particles dried once and formed into powder for easy



2 handling thereafter have activated particle surfaces, and the
particles are aggregated with one another through very strong
cohesive force, to thereby provide nore difficulties in re-dispersion
in water having a high polarity. 5[0004]Nggnmhile, t here are al nost
infinite applications enploying the inorganic particles such as

pi gnents in an aqueous system and exanples of the applications

i ncl ude an aqueous coating material, paint, cosnetics, food, and

aqueous ink. ReceMddind bﬁekggf{a?fihgvéoﬁgﬁwd@&ptagtﬁele%f'arbéé)eand

applications are required to be finer and have good dispersibility by

i mproving the me{{ogaandcleyifoe h§gleddBielitavele andtherie U Gery
preci sion. [0005] For exanple, titanium oxide or zinc oxide often 15

used as a UV cutstmdify tahed DFec Bc8UASEHARTR RS VCOSTRIALH0FS d@Fifgnakiys
white powder, forns a white cloudy solution when dispersed in water,

and provi des whiirp AppEapaIceonwhen watés applried tigh bacaraktya body.
Thus, a nethod of formng ultrafine particles to inprove transparency
has been 520 studhCedhvi gor oMshywh Fie,t hdrercbecausémasti befipl gaent for
an inkjet printer provides a clearer printed image, an inorganic

pi gment has recerpd i cittiract etpd by eng | One fiororgyprigvipagticles such as
weat herability, and formation of the inorganic pignent into fine
particles has beergmsnidi éd wingenoashy, s 28 hcugh exdsepilesr gdnicbe

pi gmrent has not been used because it has a |large particle size.

[ 0006] However , iaPrldGRE-LREst LBALUCR ENPRESOUGeE9at Y drf epdlader P2LRg,
force is required for formation of inorganic particles into fine )
particles to di SgREedics weRet, 2BAE A 9NSge™ hinp RiRceat 1. sthe aepagenis

required_for dispersion and suppressing, re-aggregati on thereafter
(see 5 Patent BEEUMEHES1EOfBF ‘gﬁﬁﬂﬂ“e)%el ﬁprgf.}g WSS fAhfekESE LgEd to

ticl is i itably ILimted d | i cations. of .th ticl
bre 11 m ted depaiith He5n e Y RACARY GHIRTR DTS S AABEARE T Che

present. Thus, imnegz_r}%?ﬂi Cd Eg@%li érlgqigcé ek?iq@ére th%geitll %hﬁ St‘%efa%e?i %‘;‘?Ee

. an
water are require at i IS certaln I ne par

metal oxide or hydraxi;de.

[0005] For example, titanium cxide or zinc oxide often

15 used as a UV cut material for a sunscreen as cosmetics is
originally white powder, forms a white cloudy solution when
dispersed in water, and provides white appearance when it
is applied on a face or a body. Thus, a method of forming
ultrafine particles to improve transparency has been

20 studied vigorously. Further, because a finer pigment for
an inkjet printer provides a clearer printed image, an
inorganic pigment has recently attracted attention for
improving weatherability, and formation of the inorganic
pigment into fine particles has been studied vigorously,

25 although the inorganic pigment has not been used because
it has a large particle size.

(00061 However, in above-mentioned examples, very



havi ng excel l ent water dispersibility is required. [0007] Meanwhil e,
an optical effect of a netal oxide or hydroxide as a pignment in a
cosnetic is known to be affected by not only its particle size, but

al so its shape 15(see Patent Docunment 2, Patent Docunent 3, Patent
Docunent 4, and Patent Docunent 5, for exanple). That is, a technique
of controlling a shape of a nmetal oxide is useful. O the techniques
of controlling a shape of a netal oxide or hydroxide, a technique of

controlling a shapengnpalaciinengdOpartd cie myjuskerd Fhapeoksaobnkeown
at all. 25 Patent Docunent Patent Docunent Patent Docunent Patent

Docurent Pat ent iDecugedt part2cle8:in#ke fiTie phPtAc28@1t30d06Perse in
JP- A- 2005- 289932 JP-A-07-157312 JP- A-2002- 146238 JP- A- 2005- 272466
D scl osure of thatleamveatdon large amount of a surfactant is required for
dispersion and suppressing re—-aggregaticn thereafter (see
5 Patent Document 1, for example). In this way, fineness of
particles is inevitably limited, and applications of the
particles are limited depending on the kind and amcunt of
the surfactant at present. Thus, inorganic fine particles
more easily dispersed in water are required. That is, it
10 is certain that a fine particle metal oxide or hydroxide
having excellent water dispersibility is required.
[GOO07] Meanwhile, an optical effect of a metal oxide
or hydroxide as a pigment in a cosmetic is known to be
affected by not only its particle size, but also its shape
15 {see Patent Document 2, Patent Document 3, Patent Document
4, and Patent Document 5, for example). That is, a
technique of controlling a shape of ametal oxide is useful.
Of the techniques of controlling a shape of a metal coxide
or hydroxide, a technique of controlling a shape into a fine
20 particle whisker shape is not known at all.
Patent Document 1: JP-A~2001-207060
Patent Document 2: JP-A-2005-2BS8232
Patent Document 3: JP-A-07-157312

Patent Document 4: JP-A-2002-146238

25 Patent Document 5: JP-A-2005-272466

Disclosure of the Invention



[ 0008] The present invention has been nade in view of the above

ci rcunstances, and a first object of the present invention is
therefore to provide to an inorganic powder conposite of which fine
inorganic particles are fine and 5easily, dispersed in water, and a
met hod of producing the sane. [0009] A second object of the present
invention is to provide a netal oxide or hydroxide which is useful
for a cosnetic and is in a fine particle whisker shape. 10[0010] The
present inventi@90sjovi degherpresanti hovegrriion aspeshtmadwinerieyabso
sinply referred to as "powder") having excellent dispersibility in an
aqueous syst emtiPheROYR GéEFURLLanFes, f%ﬂﬂhﬁoflr@tc@hmt ©d die preserthi c

fine particles and n organi c suybst ance. rrp es of such 15 a form
e utle o e I ATNREART b GEERLOTS (AL BEAELSS B9 AROUROFEAIG: BANFEE

fine particles g %@s@é?l nem&gbl r\'g“l%grgaﬁ)lc% éﬁ%‘irta.cimg xﬁé hkYana

attached on inorganic ar inorgani c

fine pargicles gydi e wAGE, Cahaya hreed: of F&Jdd&%boanaﬁy

be determ ned from 30 a concentratl on of an organic substance’in a
washi ng |iqui d sateef,r om a change in concentration thereof through
washi ng of powder with water, a water-sol uble organic solvent, or an
aqueous sol uti dif0§®1t he Wit secans oblecrfariecpresemthtinvpobiay) ﬁh'eo

i norganic fine partlcles in_the powder of 25 the present invention
are fine partl AroYifg\3 ﬁ‘&télpa?‘%‘i’?:l% bydeopkdey whdeht bs e fudniag 3

m nor axi s. vever h er. of .the pr i,nventiaon _hardly
Roreont o i A0oRgLbEd BAR S tin® ARRIEL WPHEHRS, FhaBRl
sol utiopg and agpapyicl e Fheepphsddie m&ﬂ@{m@%@nﬁ%t bE%ﬁnf& ze of
t he powder di spersed in the aqueous medium (al'so referred to as
"effective partinelrgaficedompusd teupsidert i (@llky egmsly ffferirbartotde
powder can be dispersed in the aqueous nedi um
"powder") having excellent dispersibility in an aqueous
system. Thispowder isina formof a composite of inorganic
fine particles and an organic substance. Examples of such
15 a form include forms in which an organic substance is fixed
on inorganic fine particles such as: a form in which a
polymer is physically attached on inorganic fine particles;
and a form in which inorganic fine particles and a polymer
are chemically bonded. The fixation may be determined from
20 a concentration of an organic substance in a washing liquid
or from a change in céncentration thereof through washing
of powder with water, a water-soluble organic solvent, or
an aqueous solution of the water-soluble organic solvent.
[0011) The inorganic fine particles in the powder of
25 the present invention are fine particles having a particle
sizeof 0.001 to 0.5 pmas aminor axis. However, the powder

of the present invention hardly aggregates in an

agueous



to have an effective particle size simlar to the particle size of
the powder wi thout specially strong stirring. [0012] The powder of
the present invention is obtained by: dissolving a netal salt capable
of dissolving in a 10specific reaction solyent and a pol yner capabl e
of dissolving in the reaction solvent in the reaction solvent;
exchangi ng the dissolved netal salt into a salt capabl e of
precipitating fromthe reaction sol vent; washing the obtained solid
product with a spedidn eusAsis gt eoloesh;acardulSss Mitigrd hentesvhtantle
[0013] Alternatively, the powder of the present invention is obtained
by: dissol vi ng asiet alf salet poapall endf adpssiolviengiize afspeel bbeder
reaction solvent and a nononer capable of dissolving in the reaction
solvent in the 2dispactddnnsdaheentipeenshaadimg tdisdirssfelrred nmet ab
salt into a salt capable of precipitating fromthe reaction solvent;
pol ymeri zi ng t he'<f 5xulived pasnomee; swashl mre ibslieaitied lyokidal .
product with a specific washing solvent; and drying the resultant.
25[ 0014] | & t he presdmr. femdvsier aantiredicnerson isothemguepus medium
wat er - sol ubl e organi ¢ solvent, or a m xed solvent of a water-soluble
organi ¢ sol vent Ehéaxgtar sffectisamaiiddleEréparnd@idrn ke tdissparveale
netal salt is perfornmed through neutralization of the netal salt or
reduction of a rmetZ OFdheeRIHHRE, YL hBORK CIRAfGSR LY SéFPBRNESLEH1ING.
reacting an alkali..wth the netal salt; and 5 exchanging the tal
salt into a net a‘dq#dr oxi del'oF PRYABE AT BT BEeSEREHIVE t&g“tﬁog{?ﬂhﬁl?d
that can be used..i.ncj.ude:; . a_known_jnor ic alkali; d_an,al kal | ne
organic conpoungnls'uc lsassc’lgrjingmanrenejtc)?fag%g tcaot’}alg rl?(j)fi;% SECALAIW T H a
strong ahkali. ] : pr.e LoV i I i L.on.of

t he nnno%gr may éggéﬁf{ggggglgﬁe§§g§%h€ﬁ%?%Efﬁ§ﬂ§§§%g?égég%%t§ sal t
and the monomer J{ifd81& iQMOShE S eddt ilhes SRR IMILLG ot e FDNTBE ) b Snt ;
pol ymeri zed, a known polynerization initiator I1n accordance wth the
kind of ronomer dmshaRing the dissolved metal salt into a salt capable of

precipitating from the reaction solvent; washing the
cbtained solid preoduct with a specific washing solvent; and

15 drying the resultant.
[0013] Alternatively, the powder of the present
inven;ion is obtained by: dissolving a metal salt capable
cf dissolving in a specific reaction solvent and a monomer
capable of dissolving in the reaction solvent in the

20 reaction solvent; exchanging the dissolved metal salt into
a salt capable of precipitating from the reaction solvent;
polymerizing the dissolved monomer; washing the obtained
solid product with a specific washing solvent; and drying
the resultant.

25 [0014] In the present invention, as the reaction
solvent, a water-soluble organic solvent, or a mixed

solvent of a water-soluble organic solvent and water is



15used. [0016] A particle shape of the powder of the present invention
is controlled by the kind of the washing solvent. To be specific, the
powder whose particle shape is a spherical shape can be obtai ned by
usi ng water as the 20washi ng sol vent, and the powder whose particle
‘'shape is a whisker shape can be obtai ned by using an aqueous sol ution
of a water-soluble organic solvent such as a water-containing al cohol
as the washing solvent. [0017]1n the present invention, washing of

the 25 product dg,Riafer abkynpesd Qfmet fyl%lsgmve@claeﬁém@@l{ rogn a
vi ewpoi nt of bringing the washi ng sol vent and the product into

contact with eacheotdigtedsthibegnhbycrY¥asidiod o Rphef geabllysalt ox
performed a plurality of times fromthe simlar viewpoint. [0018]In

the present invemddutiodr pitng atthbe vmshetappodyctheSenthange is
particularly limted so long as it is 5perfornmed under conditions
provi di ng subst g faldmednby ef fenttsiron za slled kL ofi thhehehtat aledapawdand
particles. For exanple, an excessively high drying tenperature may
cause aggbegat i crxadfanidiagpalre relted, sahd inhos deyabhdiidoxiefeonld yetal
perfornmed under mld conditions. 10[0019] The particle size of the
powder of the prasight. | Byanplon whyhse adbadlr gk bycan rmer mgkednéthbdde:
for nmeasuring a particle size of fartjcles of netal oxide.
[ 0020] Meanwhi | e, 2 8cHnsidiaggiagiical kal i Regsl, arcad kakiapyo rgafd Peomapund
"Characteristaion of iron doped zinc
such as an amine or a salt of carboxylic acid with a streng
alkali.

10 {0015] In the present invention, polvmerization of
the monomer may be omitted in the case where the exchanged
metal salt and the monomer form a composite. 1In the case
where the monomer is polymerized, & known polymerization
initiator in accordance with the kind of menomer may be

15 used.

[0016] A particle shape of the powder of the present
invention is controlled by the kind of the washing solvent.
To be specific, the powder whose particle shape is a
spherical shape can be obtained by using water as the

20 washing solvent, and the powder whose particle shape is a
whisker shape can be obtained by using an agueous solution
of a water-soluble organic solvent such as a
water-containing alcohol as the washing solvent,.

(0017] In the present invention, washing of the
25 product is preferably performed through decantation from

a viewpoint of bringing the washing solvent and the product

into contact with each other sufficiently. Washing is



15 oxide using TEN', Inst. Phys. Conf. 147:3, 1995, 95-98, it is
known that in the case where netal oxide particles are dispersed in
an aqueous nedium and a dispersion is neasured by a UV spectronetry
nmet hod, when a particle size in the disperged state is small, an
absorption peak thereof shifts 20 (blue shift) to a short wavel ength
side froman intrinsic absorption of the netal oxide. Thus, regarding
use of such neasurenent, by conparing an effective particle size of

t he powder of thergfesanty pavéotnen agpbuesmnl gif eftti Asreepdrdthdre simel of
sim | ar powder except that of the present invention, 25it can be
confirnmed that tneeYyowddr- of the present invention has excell ent
dispersibility in an aqueous system As specific neasurenent
conditions, a di Bffer&li on pr &épdhedrbysest dnggetspng ddyd ngondlérhe washed
water is used as a neasurenent sanple, and neasurenent through UV-vis
transm ssion speiGBELopy Wethrartianbatbei bimitieghsondeepenst Atwhs hi n
a range og 280 to 450 nmis perforned, for exanple. 5 [0021] A
particl e Shape cﬁeqﬁﬂ¥ﬂﬁgm&éﬁe6fCPﬁng%%%%NRrQW%E;ﬂﬂ SHPesArbeadbyerved
wWith a transm ssi el ectron m croscope. A nmixed ratio of an _organic
substance and arfi ﬁjaﬁpcaéﬂﬁgfhﬁ%et$%1qqa§168ﬂd8?wgﬁrtHﬂEt&Fé§§nt For

i nvention may be}g%} Egingd %Qg%y%% sigultgpeous ifferential
10t her mal / cal or i HETH S nBAsTiSitait car B&IF S 10G0Ee™Mp o a Wiifipd, cauise

structure of i nog%g'{%ig%tfiioﬂgofﬁ&%i glr%S.Lcilet ha%scfgwgrdr fig%g]% {:g %1%1?11%

i nvention can be m ne crystal ruct ur y

powder X-ray difﬁéﬁ?&fﬁ@%?ﬁﬁdeipﬁifﬁa@@ﬂé&tﬂﬂHgﬂher1 the particle size
C

150f inorganic fine particles in the powder of the present invention

may be deperm neghgiyjough opsepuatieneWit artiansdask Br ehechFfOdknt
m croscope, for exanple. [0022] The powder of the present invention

has excel | ent diispemnyibinl hdy HeNmads GEE BYSa HEFRD méfibd B ks 20: e
applied to various aqueous conpositions each containing powder such

as a pignent, suclpaas ialeaglieaust coaposdldOncartailnbrgdpowder such
as a pignent. [0023] Hereinafter, the present invention is
[0020] Meanwhile, as disclosed in I.M. Ross, C.J.
Kiely, and P. Smith "Characteristaion of iron doped zinc
15 oxide using TEM", Inst. Phys. Conf., 147:3, 1995, 95-98, it
is known that in the case where metal oxide particles are
dispersed in an aqueous medium and a dispersion is measured
by a UV spectrometry method, when a particle size in the
dispersed state is small, an absoxrption peak thereof shifts
20 {blue shift) to a short wavelength side from an intrinsic
absorption of the metal oxide. Thus, regarding use of such
measurement, by comparing an effective particle size of the
powder of the present invention and an effective particle
size of similar powder except that of the present inventiorn,
25 it can be confirmed that the powder of the present invention

has excellent dispersibility in an aqueous system. As

specific measurement conditions, a dispersicn prepared by



di scl osed as an invention regarding the powder in a 25spherical shape
as a first invention, and as an invention regarding the powder in a
whi sker shape as a second invention as bel ow. The description of the
first invention may be applied to the secpnd invention, and the
description of the second invention nmay be applied to the first
invention wthin a range not inhibiting an effect of each of the
first invention and the second invention. 5[0024]1n the foll ow ng
description, thedipawderinef thizeppiweseniniwa/iesnt iion ussdalaso ar ebesnesné ot
as an "inorgani c powder conposite” in the first invention, and is

al so referred tosaspla," inne mepastirelnentretlatouad d&/-oris transmission
hydr oxi de/ wat er - sol ubl e pol ynmer conposite” in the second 10i nventi on.
The netal salt ispeattswsceber wethta tasnsmivat en- Sojhtblwavedrealgtbarithim
t he second invention. The reaction solvent is also referred to as a
"wat er - mi sci bl e drepntiec oFoREENES AP0 anm ni x axptfiqqiedl.offog example.

wat er - m sci bl e organi c sol vent and water" in the first invention, and
i s 15al sooreferrEP2ld as an®'rajidsids ehppe ' thg PREdgBWhdhe present
invention. The polymer is also referred to as a "water-sol uble

pol ymer" in the KBE8Fd O nFeRt PENOPEREYEH e HohGmdt aNsT41S§d OFef&F FEECT 0
as a "water-soluble nononer"” in the second i nventi on. Tq$ washi n

sol vent is al so BUFISEPPE] t DASXE TGh8Us ACaPFPaPLc F ﬁ{ceansc&ﬁﬁg an
invention. [00251 In vi.ew of the ci.rc nstanges{ggggribedigq:thgention
section of BackgrBth##lASt SUrREA TN &Rt o1 PO The preSdnt= I He At T oM
have conducted intensi v tudi e Nl nofr i r: L of
whi ch inorganic'E%ﬁ?FEF%gagﬁénF?ngggﬁﬁg%ggﬁﬂﬁg%ﬁ¥§9%§§PFggg?§E£%ged

|n wateroand havug Lound et 28 i AOhGalh CobMdal. GBMREsh! 8oBhEchroy
conprises inorganic tine particles and a carboxylic acid derivative
represented by example. A structure of inorganic fine particles in the
powder of the present invention can be determined through
crystal structure analysis with a powder X-ray
diffractometer, for example. Further, the particle size
15 of inorganic fine particles in the powder of the present
invention may be determined through observation with a
transmission electron microscope, for example.
[0022] The powder of the present invention has
excellent dispersibility in an agqueous system, and thus can
20 be applied to various agueous compositions each containing
powder such as a pigment, such as an agueous composition
containing powder such as a pigment.
[06023)] Hereinafter, the present invention is
disclosed as an invention regarding the powder in a
25 spherical shape as a first invention, and as an invention
regarding the powder in a whisker shape as a second

invention as below. The description of the first invention



10 a general formula (1) and/or a carboxylic acid derivative polyner
represented by the general fornula (1) has such features. Thus, the
inventors of the present invention have conpleted the first
invention. That is, the first 5invention is described bel ow

[ 0026] (1) An inorganic powder conposite, c®nprising as conponents:
inorganic fine particles; and one kind or two or nore kinds of
conpounds selected fromthe group consisting of a carboxylic acid, a
carboxylic acid 1l0derivative, a carboxylic acid polyner, and a
carboxyl i c aci d TeRY¥ PeaARRAE.§soE g dye sednd épresehnted abyl thegéaecniption
formula (1). [0027][Chem cal formula 1] 0 R G OX 15General fornula
(1) [0028]1n the¥ oritfulsecord épresbhes Bahyf cgarl i@ sheahliafkyl
group or al kenyl, group which may have one or both of a carboxyl group
and a hydroxyl grolftiamdvxthapredénes mtkaodemltindaprAhfanst af eagh

pol yoxyet hyl ene 20havi 23 or less carbon atons. [0029](2) The
i nor gani ¢ povﬂerOfg&?FﬁoggTréta&EHFHFh@“th SRR éﬁf’%%}}c"?n whi ch

compr 1 055 one. ki T o of F5Pe 4 R "GRG U LBPBUET Parihd
present invention is also referred to as an "inorganic
powder composite" in the first invention, and is also
referred to as a "fine particle metal oxide or
hydroxide/water-soluble polymer composite" in the second
10 invention. The metal salt is also referred to as a
"water-soluble metal salt" in the second invention. The
reaction solvent is also referred to as a "water-miscible
organic solvent" or a "mixed liquid of a water-miscible
organic solvent and water" in the first invention, and is
15 also referred to as an "aqueous carrier" in the second
inventien. The polymer is also referred to as a
"water-soluble polymer" in the second invention, and the
menomer is also referred to as a "water-soluble monocmer"
in the second invention. The washing solvent is also
20 referred to as an Yaqgueous carrier" in the second inventicn.
[0025] In view of the circumstances described in the
section of Background Art, the inventors of the present
invention have conducted intensive studies on an incrganic
powder composite of which inorganic particles are fine and
25 which is easily dispersed in water, and have found that an
inorganic powder composite which comprises incorganic fine

particles and a carboxylic acid derivative represented by



11 the group consisting of an alkali salt of a nono, di, or
tricarboxylic acid having 10 or | ess carbon atons, and a

pol yoxyet hyl ene adduct of a nono, di, or tricarboxylic acid having 10
or | ess carbon atons. 5[0030](3) The inorgani c powder conposite
according to the above item (1) or (2), in which the carboxylic acid
derivative polynmer represented by the general formula (1) conprises
one kind or two or nore kinds of conpounds selected fromthe group
consi sting of anaask@balsabtmoia 1dpohyatoyla caabbdydicpolidreehaeayive
acid, and a pol yoxyet hyl ene adduct of polyacrylic acid or

pol ynet hacryl i ¢ pelyive] 0GR tjesntEleby nbing age e polwdierrmorpdsi t Bas such
according to any one of the above itens (1) to (3), in which: the 15
i norgani c fine pigatwisss cBnppi skke o eitad sott wheoprapeert kimden toifon
conpounds sel ected fromthe group consisting of a single netal, a
metal oxi de, andl@VereiAPlai@hkitgefinnt imeeHeiell - cERpEi 58s B fdTRE
or two or _nore kinds of netals selected fromthe group consisting of
zinc, irom, alumMARLIEDR ivadgitssrdhedtPes ™ um bari um nanganese,
cerium cobalt, f@ cium cadmum .strontjum copper, chromum .

zi rconium gol d, ]siIverﬂg}dﬁB?P?S?aﬁﬁ%55“6¥ﬁéﬁ?%pﬁﬁﬂﬁ%rC889ﬁ6§??%

according to any_one of th% above itehtéﬁég to %4%1 i.n which: %hed
25i nor gani ¢ fi ne® parPIEONES Fava 3 $AHT “sPZ&-oF-6°1 oS &48% ©F
and the inorganigc fi articl e nt.. i nde d I m
anot her. 12 [00%@1( ﬂﬁ%? ﬁ%@%%a%Fccﬁ@%ﬁ%?é%dﬁ%%§ﬁ¥%Fg%f%?gﬁ%gggggp
consisting of a carboxylic acid, a carboxylic acid
10 derivative, a carboxylic acid poclymer, and a carboxylic

acid derivative polymer each represented by a general

formula (1).

[(0027] {Chemical formula 1]
0O
|
R—C—0X
15 General formula (1)
[0028] In the formula: R represents a hydrogen atom,

or an alkyl group or alkenyl group which may have one or

both of a carboxyl group and a hydroxyl group; and X

represents hydrogen, an alkali metal, or polyoxyethylene
20 having 23 or less carbon atoms.

(00629] (2) The inorganic powder composite according

to the above item (1), in which the carboxylic acid

derivative represented by the general formula (1) comprises

one kind or two or more kinds of compounds selected from



to any one of the above itens (1) to (5), in which a percentage of
the inorganic fine particles is 60 mass% or nore. 5[0034](7) An
external preparation for skin, conprising the inorganic powder
conposite according to any one of the above itens (1) to (6).

[ 0035] (8) An aqueous nail enanel, conprisildg the i norganic
powder conposite according to any one of the above 10itens (-1) to
(6). [0036](9) An aqueous ink, conprising the inorganic powder
conposite according to any one of the above itens 51) to (6). .
[0037] (10) An aquEd XBaonginbiadiaf arcedseildi fglesehe medegafite or
powder conposite_according to anyone of the above itens (1) to (6).
[0038] (11) A net%*’bhc%l’fbodﬂgld&ciaﬁ@dt%v%%r AR c L BERdeR T RUhFGSISe and a

according to any_one of the above ite (1) to,6), copprising:, )
i S0l vi ng. a mote e S B ST OF U8t ot B ARG C acia
conpounds sel ectied fro he group_consisting of a |ower carboxylic
aci d represent eohaovylrf%emoéé’r{eaglssf 8?%‘?% ?tﬁrgsa‘nd havi ng X representi ng

(Y 098™ 82 RO VIBIad), L he, kI REnEARBANALLE BSider TSR LEBLhg

derivative repre d by the’ general "Formul avi ng
EPesert Lo SLOASHELYO A et SAODVERL i g i
mxed liquid of y&t®faril? polymer represented by the general formula (1}
comprises one kind or two or more kinds of compounds
selected from the group consisting of an alkali salt of
10 polyacrylic acid or polymethacrylic acid, and a
polyoxyethylene adduct of polyacrylic acid or
polymethacrylic acid.
[0031] {4) The inorganic powder composite according
to any one of the above items (1) to (3), in which: the
15 inorganic fine particles comprises one kind or two or more
kinds of compounds selected from the group consisting of
a single metal, a metal oxide, and a metal hydroxide; and
the metal comprises cne kind or two or more kinds of metals
selected from the group consisting of zinc, iron, aluminum,
20 magnesium, titanium, barium, manganese, cerium, cobalt,
calcium, cadmium, strontium, copper, chreomium, zirconium,
gold, and silver.
[0032] {5) The inorganic powder composite according
to any one of the sbove items (1) to (4), in which: the
25 incrganic fine particles have a particle size of 0.1 pm or

less; and the inorganic fine particles are present

independently from one another.



and a water-m sci bl eorgani csol vent; and neutralizing the netal salt
or reducing a netal of the netal salt. [0039][ Chem cal fornula 21 O
11 R G OX 5CGeneral formula (1) [0040]In the formula (1) : R
represents a hydrogen atom or an al kyl grnoeup or al kenyl group which
may have one or both of a carboxyl group and a hydroxyl group; and X
represents hydrogen, an alkali netal, or pol yoxyethyl ene 10having 23
or less carbon atons. [0041] (12) The nethod according to the above
item (11), in whi@h33t he corpoubre riewrgsentcedobger heonyerdrital atopmdiag
(1) conprises one or both of the | ower carboxylic acid and a
derivative theree? ;amnciene indfifodbpuiet heeme ohdr i ses(5)15 ipokpaehi 2i ng
the | ower carboxylic acid or the derivative thereof after
neutral i zati on Fe¥FRNGAXCaPLsENe igorgaadet fone gfaitHe lgst .60 mass? or
[0042] (13) The nethod according to the above item (11) or (12), in
whi ch t he wat er -f#%S%i bl e organi ¢ sol vent 20conprises one kind or two
or nore kinds of conpounds ected from.the group.consisti of
nethanol,gethanoiqogﬁh isop?gLa%%I?xﬁ?ﬂﬂf§l@fé%afﬁ 1Ret hot %E di ng
to any one of the . . . . .
comprising the inorganic powder composite according teo any

one of the above items (1) to {6).

[0035] {8) An aqueous nail enamel, comprising the

inorganic powder composite according to any one of the above
10 items 1) to (6).

[0036] (9) An agqueous ink, comprising the inorganic

powder composite according te any one of the above items

(1) to (6).
[0037] (10) An aqueous coating material, comprising
15 the inorganic powder composite according to any one of the

above items (1} to (6).
[0038] (11} Amethod of producing the inorganic powder
composite according to any one of the above items (1) to
{6), comprising: dissolving a metal salt and one kind or
20 two or more kinds of compounds selected from the group
consisting of a lower carboxylic acid represented by the
general formula (1) and having X representing hydrogen, a
polymer of the lower carboxylic acid, a carboxylic acid
derivative represented by the general formula (1) and
25 having X representing an atom excluding hydrogen, and a
polymer of the carboxylic acid derivative in a

water-miscible organic solvent or a mixed liquid of water



above itenms (11) to (13), in which: the | ower carboxylic 14 acid
represented by the general fornula (1) and having X representing
hydr ogen conprises one kind or two or nore kinds of conpounds
selected fromthe group consisting of nong,3 di, and tricarboxylic
aci ds each having 10 or |ess 5carbon atons; and the carboxylic acid
derivative represented by the general fornmula (1) conprises one kind
or two or nore kinds of polyoxyethyl ene adducts of | ower carboxylic
aci ds each havi ngnd @ wezt¢essi gatdenoajans: sp0044t ( Bhy et meel wichg the
according to any one of the 10above itens (11) to (14), in which the
pol ymer of the cagbokyddlt aui dedurcingt hveetabraSditedelsnlt selgener al
formula (1) conprises one kind or two or nore kinds of conpounds

sel ected from t hE0Q3Bup condfBenhepbffamudikal)i salt of polyacrylic
acid or polynethacrylic acid, and a 15pol yoxyet hyl ene adduct of

pol yacrylic acid or polynmethacrylic acid. [0045](16) The met hod
according to any one of the above iQens (11) to (15), in which the
netal salt conprises one kind or tmﬁ or nore kinds of inorganic acid
salts 20 selected fromthe group coffsisting of zinc, iron, alum num

magnesi um titanium barium nmHRgeRESes-HEri um cobalt, cal cium
cadm um strontium copper, chromum zirconium gold, and silver
[0046] In addition, in view of the circunstances 25 described in the
section of Background Ard i,pventors of the present invention
have conduct ed intensHVecg'E geéﬂgn a netal oxide which has excell ent

di spersibility, VUU4U] In the formula (1) : R represents a hydrogen atom,

or an alkyl group or alkenyl group which may have one or
both of a carboxyl group and a hydroxyl group; and X
represents hydrogen, an alkali metal, or polyoxyethylene

10 having 23 or less carbon atoms.
{0041] (12) Themethod according to the above 1tem (11},
in which: the compound represented by the general formula
(1) comprises one or both of the lower carboxylic acid and
a derivative thereof; and the method further comprises

15 polymerizing the lower carboxylic acid or the derivative
thereof after neutralization of the metal salt or reduction
of the metal.
{0042] {13) The method according to the above item (11)
or (12), in which the water-miscible organic solwvent

20 comprises one kind or two or more kinds of compounds
selected from the éroup consisting of methanol, ethanol,
and isopropanol.
[0043] {14) The method according to any one of the

above items (11) to (13), in which: the lower carboxylic



15 is in a formof fine particles, and which can be controlled in
shape, and have found that the shape of the netal oxide can be
controlled into fine particles and in a whi sker shape by producing a
nmet al oxi de or hydroxi de by the steps of: g reacting a netal halide
and an alkali in the presence of a wat er - 441 ubl e polyner to forma
conposite of a netal oxide or hydroxide and the water-sol uble

pol ymer; and washi ng products excluding the conposite with a

- | coho he |”

Yﬁagatgfgtg;naggﬂg ééﬁﬁepﬁ3gn¥yg%1t ercénpig{ ﬂ ?hg:sé%gﬁgaVlng X
t . 004 Not e .t.hat cond vent n

|nven i on [ Egg%?ﬁent hg% éag OTPE Jké Mnd %% L' 8y more

particles" have a nlas he netal “oxi de’6

hydroxide, and the 1 g &% %ﬁ\r/tg'ﬁﬁhgé é‘coclted 26! Hdﬁh% k&fgcﬁ@ 3(:’5%%1&9%

conposite of the secon I'on i ncludées:” par i & Wi SR

shape having a pgl ymer,.as ﬁdzgg%edlcgbo}ﬁﬁgc tqgg by erﬂé’\';ﬂmoqﬁloaor less

crystal of metal oxi'de dr surface o

mor gani ccomost 2 Th & o?mB%?p?ﬁﬁe%5’¥%@€)?fJS°gZatdcl%f‘s%%ﬁ@%es%?a%fa|
oxi de or hydr OXILdgplfa]éSd&om de9t% %‘%ﬂe@a? acqggré%gg§y§%§%%% Efé“d

the nmetal oxide or crystals orner tic

pol ymer has no %S&@w@&o@;f@ﬁd%ﬁ %%198&9&% 1848 Rfudeof lower

conposite, and thus the particles of the Conposi e may be regarded as

the fine 25partic]@sx 13048L-Ths EQEHOﬁHrfn@fldhﬁ: 3RGANE 2r-B¥ANELBAS .
have a maj or axis of the particles of O. to 50 pm The whi sker 16

shape in the secpghjnventi nsy efies %éiﬂ}(ﬁﬁ%@%o‘rﬁﬂ‘l@' €8 anyabhe Of e
maj or axis to mnor axis of the particles is 10 or "nore . An upper

limt forothe raipdvd sitReds panti eyl arhy, limdeibh e ips1gaaer akl Yhe
about 100, and preferably about 570. The second invention is
descri bed bel ow.carboxylic acid derivative represented by the general
formula (1) comprises one kind or two or more kinds of
compounds selected from the group consisting of an alkalil
salt of polvacrylic acid or polymethacrylic acid, and a
15 polyvoxyethylene adduct of pelyacrylic acid or
polymethacrylic acid.
{0045] (16) The method according to any one of the
above items (11) to (15}, in which the metal salt comprises
one kind or two or more kinds of inorganic acid salts
20 selected from the group consisting of zine¢, iron, aluminum,
magnesium, titanium, barium, manganese, cerium, cobalt,
calcium, cadmium, strontium, copper, chromium, zirconium,
gold, and silver.
[C046] In addition, in view of the circumstances
25 described in the section of Background Art, the inventors

of the present invention have conducted intensive studies

on a metal oxide which has excellent dispersibility, which



[ 0049] (17) Anethod of producing a fine particle nmetal oxide or

hydr oxi de/ pol ynmer conposite, conprising the steps of: reacting a
netal salt and an alkali in the presence of 10 a water-sol uble
polymer, or reacting a netal salt and an glkali in the presence of a
wat er - sol ubl e nmononmer and then pol yneri zing the wat er-sol ubl e
nononer, to forma conposite of a netal oxide or hydroxide and the
wat er - sol ubl e pol ymer; washing products excluding the conposite mﬁth

15wat - t | 1
e ot hod_ teorab it & £8EbE A0 HRXLNG LI ahBSHLAN EanlE 3Bl bbPloq
gg;ggs??;d?slPntgﬁﬁ%Fgﬁ%Pgﬁﬁape gg%ﬁgggf%%g§8 e netﬁogﬁaccor %61?%
the above item (d7) per &r;@o Ty Y\ﬂw@lﬁeye?%le%&laqldem%t@h%ldghaﬁe

the fine particle metal oxide or dr oxi pol ynmer conposit

conpri ses zinc oxjdeng c[LQ,QL%%J @Q&Jﬁ%%éﬁ% ﬂ989&£‘1£‘9 P B <20 sObs:

t he 25above itens (17) to (19), i1nwhich the water-sol ubl epol yne

conpri sesspol yacfé’éd:@lrﬁf'adm@ﬂgioﬁaﬁléé‘latné hgr §9§alPQNW%Q%X§IehEe of
acid and/or a salt thereof, or polyvinyl 17 al cohol 0053] (21) A

fine particle mej %tex_ug@l\%1@16@&92&&9%@9&%@%&@5&%@& @%@Jalsbﬂgd@
conposite of a water-soluble polymer and a fine particle netal oxide
or or hydroxide and the water-soluble polymer; and washing
products excluding the composite with a water-containing
alcoheol; and drying the resultant. Thus, the inventors of
10 the present inventiocn have completed the second invention.
[0047] Note that in the second invention, the "fine
particles" have a minor axis of 0.5 to 0.001 pm as the metal
oxide or hydroxide, and the fine particles do not include
the polymer. The composite of the second invention
15 includes: particles in a whisker shape having a polymer as
a skeleton and formed by growth of a crystal of metal oxide
or hydroxide on a surface of the polymer; and particles in
a whisker shape prepared by aggregation of an organic
inorganic composite in a form of fiber, having a crystal
20 of metal oxide cor hydroxide as a skeleton and a polymer
covering surfaces of the metal oxide or hydroxide crystals.
In the former particles, the polymer has no substantial
effect on the particle size of the composite, and thus the
particles of the composite may be regarded as the fine
25 particles.

[0048) The composite of the second invention have a

major axis of the particles of 0.01 to 50 pym. The whisker



5hydroxi de, in which the netal oxide or hydroxide is present in a

whi sker shape. [0054] (22) The fine particle netal oxide or

hydr oxi de/ pol ymer conposite according to the above item (21), in

whi ch t he wat er-sol ubl e pol yner conprisesl Opol yacrylic acid and/or a
salt thereof, polynmethacrylic acid and/or salt thereof, and

pol yvi nyl al cohol. [0055] (23) The fine particle netal oxide or

hydr oxi de/ pol ymer conposite according to the above item (21) or (22),

in which afine %ﬁgééﬁg{ Rt ééc%&d:[%dé}ltl%% 1akLpg P@réﬂaglee Bt Alich a

oxi de or hydr oxi mer co rSes zinc

oxi e or hydr L;P%%@%“f Wﬁéf'* shal@et?da%f F5iSepe e bt o
metal oxide or hygexide 20 eﬁgpehqgrm %&e?ﬁg%%lbtl%&@;ﬁ%maeugagw

the fine particle nmetal oxi r oxi or s conposite wt

wat er - sol ubl e pOii’xﬁ‘PJe@”@u'tSLQrg'én%fiiaﬁ LhsunaioRr - 304 YPl & HRIBIBEbout
[ 0058] (26) The fine particle metal oxide or hydroxi de 25 according to

the abovesitem (24) or (25), in which the fine particle netal oxide
or hydroxi de conprises zinc oxide. [0059] (27) An external

preparation for skin, the second invention is described below.
[0049] (17) Amethod of producing a fine particle metal
oxide or hydroxide/polymer composite, comprising the steps
of: reacting a metal salt and an alkali in the presence of

10 a water-soluble peclymer, or reacting a metal salt and an
alkali in the presence of a water-scluble monomer and then
polymerizing the water-soluble monomer, to forma composite
of ametal oxide or hydroxide and the water-soluble polymer;
washing products excluding the composite with a

15 water-containing alcohol; and drying the resultant.
[0050] (18) The method according to the above item (17),
in which a fine particle metal oxide in the fine particle
metal oxide or hydroxide/polymer composite is in a whisker
shape.

20 [0051] (19) The method according to the above item {(17)
or (18), in which a fine particle metal oxide in the fine
particle metal oxide or hydroxide/polymer composite
comprises zinc oxide.

[0052] (20} The method according to any one of the

25 above items {(17) to (19}, in which the water—-soluble polymer
comprises polyacrylic acid and/or a salt thereof,

polymethacrylic acid and/or a salt thereof, or polyvinyl



18 conprising the fine particle netal oxide or hydroxide/pol yner
conposite according to any one of the above itens (21) to (23).

[ 0060] (28) The external preparation for skin 5according to the above
item (27), in which the external preparati.gn for skinis in a

wat er-containing form [0061](29) The exteérnal preparation for skin
according to the above item (27) or (28), in which the external
preparation for skin is a cosnetic. 10[0062] The first invention can
provi de an inorgankghppwder conposite of which inorganic particles
are fine and easily dispersed in water, and a nethod of producing the

conposite. [0063}Jhespecond (pnyeat f o G+ RIA AeralfbReadsparticle
net al oxi de or hydroxi de/ pol ynmer conposite in a whisker shape or a

netal oxide or hygdext e ipdigmkirneoRpbbi €& ecaishiding Whicekebsshapsr a
,Which is useful for a cosnetic. 20Brief Description of the Draw ngs

[0064] [Fig. 1] Avghagraomsnewndyyhenpasd i flideOba FXBIIY Grekal oxide or
(phot ograph substituted for draw ng). [Fig. 2] A diagram
showi ng Cénposi tieydinafdeEx anpihg chlt Kphet alroailieseb st/dibkede fiy present
drawi ng). 25[Fig. 3] A diagram show ng Conposite 2b of Exanple
in a whisker shape.
(0054] (22) The fine particle metal oxide or
hydroxide/polymer composite according to the above item
(21), in which the water-soluble polymer comprises
10 polyacrylic acid and/or a salt thereof, polymethacrylic
acid and/or a salt thereof, and polyvinyl alcohol.
[0055] (23) The fine particle metal oxide or
hydroxide/polymer composite according to the above item
{21} or (22), in which a fine particle metal oxide in the
15 fine particle metal oxide or hydroxide /pclymer composite
comprises zinc oxide.
[0056] (24) A fine particle metal oxide or hydroxide,
which is a metal oxide or hydroxide in a whisker shape.
[Q057] {25) The fine particle metal oxide or hydroxide
20 according to the above item (24), in which the fine particle

metal oxide or hydroxide forms a composite with a

water—-soluble polymer and is present on the water-soluble

pelymer.
[0058]} (26) The fine particle metal oxide or hydroxide
25 according to the above item {24) or (25), in which the fine

particle metal oxide or hydrexide comprises zinc oxide.

f0059] (27) An external preparation for skin,



13 (photograph substituted for drawing). [Fig. 4] A diagram show ng
Conmposite 3b of Exanple 19 15 (photograph substituted for draw ng).
Best Mode for carrying out the Invention [0065](1) Inorganic powder
conposite of first 5invention An i %rganic powder conposite of
the first invention is characterized by including: inorganic fine
particles; and one kind or two or nore kinds of conpounds sel ected
fromthe group consisting of a carboxylic acid, a carboxylic acid

10derivative, a 8§&§¥%§dﬂd3ﬁﬂé QiB%'¥E?Eicf@mhéké¥“8%¥86id% acid. _
derivative polynmer (hereihafter, also referred to as "carboxylic acid

and the |ike" coh{@edtMed Poi18aeh &%ﬁg@ggﬂéeﬂc@a&@i@ew Anyf @hauba the
(1). [0066][Chemcal formila™3] 0 RC OX 15 Ceneral fornula -(1)
[0067] In the gengpabe fOrdmd a2(13) toR(pgpPresents a
10060] {28) The external preparation for skin
5 according to the above item {27), in which the external
preparation for skin is in a water-containing form.
{0061]) (29} The external preparation for skin
according to the above item (27) or (28), in which the
external preparation for skin is a cosmetic.
10 [0062] The first inventiocn can provide an inorganic

powder composite of which inorganic particles are fine and

easlly dispersed in water, and a method of producing the

composite.
[0063] The second invention can provide a fine
15 particle metal oxide or hydroxide/polymer composite in a

whisker shape or a metal oxide or hydroxide in a fine

particle and in a whisker shape ,which is useful for a

cosmetic.
20 Brief Description of the Drawings
[0064] [Fig. 1] A diagram showing Composite la of

Example 1 (photograph substituted for drawing).
[Fig. 2] A diagram showing Compcsite lb of Example
11 (photograph substituted for drawing).
25 [Fig. 3) A diagram showing Composite 2b of Example
13 (photograph substituted for drawing).

[Fig. 4) A diagram showing Composite 3b of Example



hydrogen atom or an al kyl group or al kenyl group which nmay have one
or both of a carboxyl group and a hydroxyl group. 20 In the general
formula (1), X represents hydrogen, an alkali netal, or

pol yoxyet hyl ene having 23 or | ess carbon nms. In the present
invention, the al kyl group and the al kenyl""group nay each have a
straight chain structure or a branched structure, and an appropriate
substituent such as a 20 hydrogen atom nay be bonded to a term nal
of the pol yoxyethyl efestd 1368 Theskhengadl £oPAEYifpnposi te of the
first invention forned of the inorganic fine particles and the 5
carboxylic acid and the |ike each represented by the general fornula
(1) may have anol ecul e rel easing through formation of a conposite of
the two conponentést BxadwplRs ehrihengebeastng rmtanulss i ncl ude water,
an al cohol, an alkali nmetal salt, and an al kali netal hydroxide.

10[ 0069] The particd€ssi ze aslusetohgseid guicers cbApasrasi SENE i agret er
of the inorganic fine particles, and is 0.1 pmor |ess. The range of
the parti bl e sizenwvartiies dependi ng on applications. The particle size
of the inorganic fine particles is about 0.1 to 0.01 pmfor

15col oring, and the pant iodtegsiizepthdeeafonipwsdheutf @h@lf 10s1i00&nphon
for enphasizing transparency and requiring functions in a W
absor bi ng agent ,ia disggiagitectant, bprindiediinke. ikorgdreic fime particles;
size of the inorganic powder conposite of the first invention varies
dependi ng of 20appl ceathingsor The pamorel lkimisef gomploandsoFgatited from
powder conposite is preferably 50 to 0.02 pmfor coloring, and the
particle size tHereEFOPR capsifting @10z gorbphy}Er agidy aapsvrdi g ¢ acid
agent, a gisinfe tant, or the like. In the first invention, a )
spheri calUshape LY Y8rt PcrasPskyihe 2514 mitlgdsite poRdér Ceshpbrlie

can be observed from appearance of the jnorganic powder conposite
with a scanning aeqlecg]fiﬁ?ﬁvﬁﬁ:}’%s?&}ﬁ'éﬁ.erm efe f?ﬁ%%eptﬁerailéal r%%ﬁ)‘égd to as
i ncl udes not Onl'caé%%xylic acid and the like" collectively) each

represented by a general formula (1).

[0066] [Chemical formula 3]

0

R—C—0X
15

General formula (1}
[0067] In the general formula (1), R represents a
hydrogen atom, or an alkyl group or alkenyl group which may
have one or both of a carboxyl group and a hydroxyl group.
20 In the general formula (1}, X represents hydrogen, analkali
metal, or polyoxyethylene having 23 or less carbon atoms.
In the present invention, the alkyl group and the alkenyl
group may each have a straight chain structure or a branched

structure, and an appropriate substituent such as a



a perfectly spherical shape, but also a substantially spherical

shape. In the first invention, all of the inorganic powler conposite
need not have a spherical shape, and about 2/3 or nore of the

i norgani ¢ powder conposite bSpreferably hag a spherical shape.
Regardi ng the particle shape of the inorg Ric powder conposite, a
ratio of a mninmumdianeter to a maxi num di aneter of the inorganic
powder conposite is preferably 0.6 to 1.0, and nore preferably 0.8 to

1.0. 10f0070) T h%&@m{%@ma%om REyPBE! hEL&S A& Presahdindependent |y
from one another 1n the inorganic powder conposite of the first

invention. The pssij&ly@tdiyZenel the fine particles and the state of
the particles in the conpdsition can be observed with a transm ssion

el ectron 15mi cropgege, and ke s isdad RvwdBe kbRgooltbngr ggwd Crirst
substance and t he production nethod described in detail bel ow

[0071] Next, as aimesmawirt iFerneatbp ©fe il rignakgani e fpe: pards ehasth®
the carboxylic acid and the |ike each 20represented by the general
fornula (3) ofitderdd:natidavienbherthet ekd sacgasbeebeneepantticd gsnarsl
desirably 60% or nore in nass percentage. The percentage cannot be
det er mi ned gener&bimullzechuse ydispes sidliclhilly Fal asatierg viardesh depeatiay
on the kind or particle size of the 25inorganic fine particles. The
percentage is pref er abimpo8l¥et 0f98Be tnd cowerErefser abkymBhés taf 39%
[0072] The kind of inorganic substance to be used 22 herein is not
particul arly |inelehsimg mofleggleennalede ovasmy,, evamplocobotlheproflkall
include zinc, iron, alum num magnesium titanium barium nanganese,
cerium cobalt, et waltcadniduay 8ikeht ingfaledysioxidderom um
zirconiu
gb [C069] The particle size as used herein refers to a
maximum diameter of the inorganic fine particles, and is
0.1 pm or laess. The range of the particle size varies
depending on applications. The particle size of the
inorganic fine particles is about 0.1 to 0.01 pm for
15 coloring, and the particle size thereof is about 0.01 to
0.001 um for emphasizing transparency and requiring
functions in a UV absorbing agent, a disinfectant, or the
like. Further, the particle size of the inorganic powder
composite of the first invention varies depending of
20 applications. The particle size of the inorganic powder
composite is preferably 50 to 0.02 pm for coloring, and the
particle size thereof is about 5 to 0.002 um for a UV
absorbing agent, a disinfectant, or the like. 1In the first
invention, a spherical shape of the particles of the
25 inorganic powder composite can be observed from appearance

of the inorganic powder composite with a scanning electron

microscope. The term "spherical shape" includes not only



5 gold, and silver. The inorganic substance is used in a formof a
si ngl e substance, an oxide, or/and a hydroxide, and is used as one
kind or a conposite of two or nore kinds thereof. [0073] Exanpl es of
the carboxylic acid derivative 10 represeritled by the general formula
(1) include: an alkali salt such as potassium sodium or |ithium
salt, or an amne; and a pol yoxyet hyl ene adduct; of a nonocarboxylic
acid, a dicarboxylic acid,. or a tricarboxylic acid. O those, a
carboxylic acid ehepefeatlerspigsicadi gppper cpek rabisd > toiraaially
"aliphatic acid") having 10 or |ess carbon atons has excell ent
mscibility wthSRBeEiCRhdEaPHar Enpctihar fiz desim@ntijcpo7alExafiptes of
the al kali salt include sodium acetate, potassium propionate, sodi um
acryl ate, 20tri etRYFEIRFHe PREHRAGYIPREE L eI € 836t EPNeFi A Lighape,
oxal at e, potassium nal onat e, sodi um succi hate, potassiumcitrate, and
sodi um tartrate. aﬁsé;%%%% o3 (e MBIy Gky BBy RAEIMRItIGROIRY GBS tS
pol yoxyet hyl ene acryl ate and pol yoxyet hyl ene net hacryl ate. )
25[ 0075] anplesp5?¥??ﬁp%%. éxﬁl%ﬁl i Xdﬁp?W%ti€@96%P§ﬁEﬁj“*parthle
represented by th eneral, formula (1) inglude: sodjum polyacryl ate,
L rTethanol ani hepBl SHErt At CRHAGRIELBORSFY nevHacs yion & hdo oF S
triethylam ne polynethacryl ate as alkali.salts;_ and a l.yoxyet hyl ene
acrylic polyner %% l%P%d%%ﬁ%?ﬁ?h;Peﬁemﬁé%%%%r@ e %ﬁﬁ%gF &a H°ﬁ§6Ph§
5A

23 mol es or |ess QmEdQ%yfér\i}i\;Jes%g% &%g%:@&@%@?g@ﬁiﬁ&l‘y%g%e g?a@]d%%ﬁ:é-

pol ymeri zati on d%gree 0 IS pre a ess.
[0076] The i nor gapi s POWSIES F£YMOSIHL Y can be used as a pignment or a
UVscatteringagent I n an aqueous conposition

10 [0070] The inorganic fine particles are present
independently from one another in the inorganic powder
composite of the first invention. The particle size of the
fine particles and the state of the particles in the
composition can be observed with a transmission electron

15 microscope, and are adjusted by the kind of inorganic
substance and the production method described in detail
below.

{0071)] Next, as a composition ratio of the inorganic
fine particles to the carboxylic acid and the like each

20 represented by the general formula (1) of)the first
invention, the inorganic fine particles are desirably 60%
or more in mass percentage. The percentage cannot be
determined generally because dispersibility in water
varies depending on the kind or particle size of the

25 inorganic fine particles. The percentage is preferably
60% to 99%, and more preferably 85% to 99%.

{00721 The kind of inorganic substance to be used



cont ai ni ng i norgani ¢ powder such as an external preparation 10for
skin such as a cosnetic, ink, or a coating material in the sane
manner as known inorgani c powder. [0077](2) Method of producing

i norgani ¢ powder conposite of first inven%Eon A nmet hod of producing
an inorgani c powder conposite 150f the firfst invention is
characterized by including: dissolving a |ower aliphatic acid
represented by the general fornula, derivative thereof, |ower

al i phatic acid i Lvat | f,2 p

Gervative of theT oupr G PEngtt KPR By mltel, DLYTRY o2 vBntare ko
20wat er - sol ubl e of gani;Grsalkento(ab0i He{ €id e O, aSch, aluminum,
"wat er-m scible organic solvent”) or a mxed liquid of water and a
wat er - sol ubl e orw&siaﬁrl,veﬂttan@%t,ra!atzmﬁlg hdiegdR, sRIiufl, cobalt,
reducing a nmetal of the metal salt; and polymerizing the | ower
aliphatic acid ogatdwifleEhdMaiiie s22bhes8nl Rpye@qUEn L6 kP028kEBnium,
general, in a step of hydrolyzing a netal salt in an agqueous system

to form ashydrOX%dm,oana@iq»b@e, TR#4 ihbrgsn koeubsthateMshagd @h Aform
smal | amount or [arge ambunt of an organic solvent thereto converts a
hydrol yzed produst fsitld@enetinbtsatd, idi oxadeoXxbdeand\ss tHi@iroxide, and
wat er - sol ubl e organi c solvent to be used in the production nethod of

the 5first invenis ansedalamsheahyndr gana ccanpyeitg alsediof o more kinds

thereof.
[0073] Examples of the carboxylic acid derivative
10 represented by the general formula (1) include: an alkali

salt such as potassium, sodium, or lithium salt, or an

amine; and a polyoxyethylene adduct; of a monccarboxylic
acid, a dicarboxylic acidh or a tricarboxylic acid. Of
those, a carboxylic acid (hereinafter, also simply referred

15 to as an "aliphatic acid") having 10 or less carbon atoms
has excellent miscibility with water and is particularly
desired.

[0074] Examples of the alkali salt include sodium
acetate, potassium propionate, sodium acrylate,

20 triethylamine methacrylate, sodium caproate, lithium
oxalate, potassium malonate, sodium succinate, potassium
citrate, and sodium tartrate. Examples of the
polyoxyethylene adduct include polyoxyethylene acrylate
and polyoxyethylene methacrylate.

25 [0075] Examples of the carboxylic acid derivative
polymer represented by the general formula (1) include:

sodium polyacrylate, triethanolamine polyacrylate, sodium



directly converting the hydrolyzed product of the netal salt into an
oxi de and capable of mxing with water, may be used. [0079] Exanpl es
of such organic solvent include: 10 alcohols such as nethanol,

et hanol, and isopropanol; diols such as ethanediol, propanediol, and
but anedi ol ; ketones such as acetone; furans such as tetrahydrofuran;
et hyl ene gl ycol s each having a nol ecul ar wei ght of 200 or |ess; and
et hyl ene gl ycol nonoethers such as net hoxyet hanol and

15et hoxyet hanol . [0080] A m xed ratio of the water-sol uble organic
solvent in the mxeghdihpsredlearnotanbet deét merkmgiene mllyhehacavseatBeas
ratio varies depending on the kinds of |ower aliphatic acid,
derivative therenfkall palyseramd a belyoxvestRPadrigphatytiachdlymer and a
derivative thereof, or a polynmer of a derivative of the | ower

al i phatic acid, mndyowtedhydaine, mahdaonyie dolyte roéavatiervisn @bl ®oles
organi c solvent to be used and reaction side products. The ratio of
wat er : wat er - sol ubt € essgahiax ysdlhydrenei shairtdias polpeges iofy 25abedtudt 9.
to 9:1 in weight ratio. After conpletion of the reaction, washing

Wi th wateb or thepbilieerszatebecaigreepef fthoenpel troer épuves far abigess000
salt. 25 [0081]As the lower aliphatic acid, derivative thereof, a
pol yner of the |¥wdresdl-i phatic acid, derivative thereof, or a polyner
of a derivative of the lower aljphatic acid to be used in the
production net hotP®felt he fiFRe BIAREERLiCoOROVASE HATPRPILE @Rl Peangethes

| i ke each represented . ) o
a pigment or a UV scattering agent in an agueous composition

containing inorganic powder such as an external preparation
10 for skin such as a cosmetic, ink, or a coating materizl in
the same manner as known inorganic powder.
[0077] {2} Method of producing inorganic powder
composite of first invention
A method of producing an inorganic powder composite
15 of the first invention is characterized by including:
dissolving a lower aliphatic acid represented by the
general formula, derivative thereof, lower aliphatic acid
polymer, derivative thereof, or a polymer of a2 derivative
of the lower aliphatic acid, and a metal salt in a
20 water-soluble organic solvent (alsc referred to as a
"water-miscible organic solvent”) or a mixed liguid of
water and a water-soluble organic solvent; neutralizing the
metal salt or reducing a metal of the metal salt; and
polymerizing the lower aliphatic acid or the derivative
25 thereof as required.
[0078] In general, in a step of hydrolyzing a metal

salt in an aqueocus system to form a hydroxide or an oxide,



by the general fornula (1) may be used. As described above, exanples
of the lower aliphatic acid or the derivative thereof include: a
nonocar boxylic acid, a dicarboxylic acid, or a tricarboxylic acid; a
salt thereof; and a 10pol yoxyet hyl ene addggt of the carboxylic acid.
O those, a carboxylic acid having 10 or ss carbon atons has
excellent mscibility with water and a water-sol ubl e organi c sol vent,
and is particularly desired. [0082]Exanp|es of the [ower aliphatic

aci d inol ude 15acetic gLd, o PORLONG 821 8 .ora0ybh6.ALIdL 1HELRaGAbAE

acid, capronic aCI , OXa acl mal“on succinic acid, citric

acid, and tartaréf Id%rf\% @&Px@;{t‘atﬁéré@@c@ﬁ%l‘%'Vﬁycﬁf@]‘.’ﬁgd $o@uct

polyoxyethylene ad uct avi ng es or less of oxyethylene chalns

such as p0|y0XYQ&PMﬁ%ﬂ%@%@Q¢%&h%t@n@é 99'&9ﬁ¥§thXBeﬂﬁenﬁébéﬁlyéfﬁﬁie
Exanpl es of the polyner of the |ower aliphatic acid iInclude

pol yacrylic aci dy@phiROL¥IRLABIY beCuskd dn EX@HHRR RN chife tiedd WAt tNE
thereof or the polynmer of a derivative of the Iower aliphatic acid

i ncl ude pel yoxyetindeneaeribnt pOhYEEr 2@t Zp0ly @oiekhyl enged for
met hacrylic polymer having 23 noles or |ess of oxyethyl ene chains of

pol yoxyet hyl ene dickhtatly. dod@83khNayt tiae i ediclny fd thedwetabfsahe @etal
reduction 26 of the netal nay be perforned by: adding a

wat er - sol ubl e baszEltsucthtcasnsodiidm hydr oxpalele arf wdixigoawsthongtbasi c
salt of a carboxylic acid exhibiting basic such as trisodiumcitrate
for the carboxylnay dei chs@aed the |ike each 5Srepresented by the general
formula (1). Drying of the product after washing maybe perforned in
the same manner B¥t%at in Exnempgkeomf mtdiodrdeséri bedvert owpclude:

10 alcohols such as methanol, ethancl, and isopropanol; diols
such as ethanediol, propanediol, and butanediol; ketones
such as acetone; furans such as tetrahydrofuran; ethylene
glycols each having a molecular weight of 200 or less; and
ethyvlene glycol monoethers such as methoxyethanol and

15 ethoxyethanol.
i0080) A mixed ratio of the water-soluble organic
solvent in the mixed liquid cannot be defined generally
because the ratio varies depending on the kinds of lower
aliphatic acid, derivative thereof, a polymer of the lower

20 aliphatic acid, derivative thereof, or a polymer of a
derivative of the lower aliphatic acid, and metal salt, and
on the kinds of water-soluble organic solvent to be used
and reaction side products. The ratio of
water:water-soluble organic solvent is within a range of

25 about 1:9 to 9:1 in welight ratio. After completion of the
reaction, washing with water or the like is preferably

performed to remove an excess salt.



[ 0084] The production nmethod of the first invention may include a step
of polymerizing the |ower aliphatic acid 10 or the derivative
thereof as required after neutralization of the netal salt or
reduction of the nmetal. Exanples of the case requiring polynerization
i nclude a case where one or both of the carboxylic acid and the
derivative thereof is used for the conpound represented by the
general fornmula 15 (1) to desire to obtain an organic inorganic
conposi te powder (g Th CONPRESEHe a1 HRLY NEI MHatlibe scahboyyli¢aacidd or
a polynmer of the carboxylic acid derivative and the netal salt after

neutralization ofhdfeofMebabosadr of drrdushiteniabhbecredad, qkhabat sve
a case where a nononer and a netal 20are forned into a conposite at

first, and then tihe-donosera pSlody BEld dedi tH L hebeheoldddNadiphatic
conposite of a polynmer and the nmetal. It is preferable to contain
such a pol yneri zatidrstep dserd aht ahsi pgodorpisi e ip@oder ewentuakty
conposed: a pol ynmer having physical properties 25 providing

di fficultbes in iraitiivgn,ob dadmopellyiezcad and suchide ddaghrepsesshtyd
and low solubility; and a netal. [0085] (3) Conposite of fine
particle netal dxytbearene2?lhfaroxiadél wakgrbesobead! e Asolgsmribed above,
(hereinafter, also sinply referred to as "conposite") of second

i nvention eyRIgRFoSift éhef lpKwer setbpltiwamticdorr shpr dduteat bye
neutralizing a water-soluble netal salt, such as a halide 5 such as
a chloride or a Harealeinglids a2 iRnecassprybl &c Bade, indben Hepmadlis acid,
carrier in the presence of a water-soluble polyner; and ian
exchangi ng ani orP’ &silddES TP ¥RACHBELR: sl 38 Hnd-hey@dxi 88% Bns.

[ 0086] Alternatively, a osite. of the second. 10_invention is

pr oducedigy: neﬁ%q}%eﬁg’gaﬁgemﬁch‘qu&%UB?% Ci‘?&tbé’lxy%éf:ta%‘%h Qf those,

ter-soluble b ' ' in t

vt o1 - sol ubl & manaiP Dy L BN ERE A 1 e o Bt na RiE PO al 1
d hydroxide i , |; %4 - SOl uhl .

151 0087] Bxamp eo o TR ot PP bt i BT BT 23 de"BF Shy A BHPHE

i nclude zinc, iroaAldEAY tgagg&siyg%aféiéyyéyp g%%%ggh‘nanganese,

ceriun} cobalt, ca cium cadm um strontium copper, chrom um
zirconium gol d, cundsi | verpxQptd0ss 18e"ebdbr Rel 9RQItNe £ei8Ninclude

anphoteri c netal

15 acetic acid, propionicacid, acrylic acid, methacrylic acid,
capronic acid, oxalic acid, malonic acid, succinic acid,
citric acid, and tartaric acid. An example of the
derivative thereof is a polyoxyethylene adduct having 23
moles or less of oxyethylene chains such as polyoxyethylene

290 acrylate or polyoxyethylene methacrylate, Examples of the
polymer of the lower aliphatic acid include polyacrylic
acid and polymethacrylic acid. Examples of the derivative
thereof or the polymer of a derivative of the lower
aliphatic acid include polyoxyethylene acrylic polymer and

25 polyoxyethylenemethacrylic pelymer having 23 moles or less

of oxyethylene chains of polyoxyethylene adducts.

(0083] Neutralization of the metal salt or reduction



20i s preferred, and exanples thereof include zinc and alumnum In
particular, zinc is preferred froman optical effect. One kind of
netal salt may be used, or two or nore kinds thereof may be used in a
formof a conposite netal oxide or hydroxb%e. 25[ 0088] The

wat er - sol ubl e polynmer is not particularly Timted so long as the

pol ymer is capable of "dissolving"” in transparent in water, but
preferably has a carboxyl group 28 or a group containing a salt

thereof. SpecifiegrpiRf akiad SXaNp g5 Aheneal bi NCd it P PolvERL b onped
of acrylic acid or nethacrylic acid as a nononer conponent, a

copol yner, and/ asasaktishtheseal un Q8% dae dﬁwﬁﬁ?iasgekbsh Bhadief 845t
to providing uniformdistribution. Preferred exanples of the salt of

the polyner inclafien &asdloixyretakcsal &sh shicdi raf b sSedisu@hs akt tandod@ium
potassiumsalt. Preferred exanples of other water-soluble polyner

i ncl ude al gi ni c acdightandbar thesahtbdRyhie enfid andl caebaxyeethyh
cellulose and/or a salt thereof. [0090] Mass of the netal salt and

t he wat er 5sol ublempoisemered dyptbtegabtyakeforsuda tHat. tbheyimed adf sale
is 60 mass% or nore, preferably 60%to 99% or nore, and nore

pref erably 85% trr@Bstwhéhet hea stetrad megl be irerdorwerdt &d ihe cabbamasthal
oxi de or hydroxide. [0091] The aqueous carrier may contain water, and
is preferably ussd thatniixi igewsehond oyl deseiniawd WhileW.i s sol ubl e
in water. In general, in a step of hydrolyzing a netal salt in an
aqueous system tP4dIm a hyHroxxrdusit ign Dobhedeof ithe £iksswany paEion

m xi ng of a small amount or |arge o , ,
may include a step of polymerizing the lower aliphatic acid

10 or the derivative thereof as required after neutralization
of the metal salt or reduction of the metal. Examples of
the case requiring polymerization include a case where one
or both of the carboxylic acid and the derivative thereof
is used for the compound represented by the general formula

15 (1) to desire to obtain an organic inorganic composite
powder which comprises a polymer of the carboxylic acid or
a polymer of the carboxylic acid derivative and the metal
salt after neutralization of the metal salt or reductiocn
of the metal, that is, a case where a monomer and a metal

20 are f[ormed into a composite at first, and then the mcnomer
is polymerized to thereby obtain a composite of a polymer
and the metal. It is preferable to contain such a
polymerization step for obtaining composite powder
eventually composed: a polymer having physical properties

25 providing difficulties in handling of the polymer alone
such as high viscosity and low solubility; and a metal.

f00B5) (3) Composite of fine particle metal oxide or



anount of an organic solvent thereto converts a hydrol yzed product of
the netal salt into an oxide. As the water-sol uble organic solvent to
be used in the production nethod of the second invention, alnost any
organi c solvent, 25 used for directly converting the hydrol yzed
product of the netal salt into an oxide ang capable of mxing with
water, may be used. 29 [0092] Exanpl es of such organic sol vent

i ncl ude: al cohols such as nethanol, ethanol, and isopropanoi; diols
such as et hanedi ol, propanediol, and butanediol; ketones such as
acetone; furans subhvasie/ettabhydodiibnrapplembyl @recighyeels Haehsimply
havi ng a nol ecul ar wei ght of 200 or |ess; and ethyl ene glycol

monoet her s such = amtehbxpetbhahobmprsl B¢ 'hoxofetseamak. 1hp96A8B3&KRegar di ng
a mxed ratio of such water-soluble organic solvent, the ratio of

wat er: wat er - sol ubl e érgempesiliGseolfvent decanid hhneat iemge pfodboed My
9to 9:2 in wight ratio. After conpletion of the reaction, washing
wi th wat er - cont digWtig ldlzépaor wategheollizkéeimeprlefsed sibl Sugerfson neal tde
remove an_excess salt. [0094] Preferred exanples of the base for
forming the 15neth 8RidEhIPrhjarvxpdel t mtadeishkamatesrgpluble base

hydr oxi des _ , :
in an aqueous carrier in the presence of a water—-soluble

polymer; and ion exchanging anion residues of the metal salt
and hydroxide ions.
[0086] Alternatively, a composite of the second

10 invention is produced by: neutralizing the water-soluble
metal salt with a water-soluble base in an aqueous carrier
in the presence of a water-scluble monomer to ion-exchang
anion residues of the metal salt and hydroxide ions; and
polymerizing the water-soluble monomer.

15 [0087] Examples of the metal forming the metal oxide
or hydroxide include zinec, ircon, aluminum, magnesium,
titanium, barium, manganese, cerium, cobalt, calcium,
cadmium, strontium, copper, chromium, zirconium, gold, and
silver. Of those, a metal belonging to an amphoteric metal

20 is preferred, and examples thereof include zinc and
aluminum. Inparticular, zinc is preferred froman optical
effect. COne kind of metal salt may be used, or two or more
kinds thereof may be used in a form of a composite metal
oxide or hydroxide.

25 [00881] The water-soluble polymer is not particularly
limited so long as the polymer is capable of "dissolving™

in transparent in water, but preferably has a carboxyl group



such as sodi um hydr oxi de and pot assi um hydroxi de. An addition anount
of the base is preferably equal to or slightly nore than the anount
of the nmetal salt. [0095] The conposite obtained after a while through
20a reaction of the water-soluble polyner, the water-soluble netal
salt, and the base in an aqueous carrier precipitates through
centrifugation or the like. The precipitate is washed with an aqueous
carrier containing the organic solvent once or several tines, so
unnecessary reaction 25products can be renoved. [0096) The agueous
carrier used forowsshirngpttentprietim tasel tdhegiens . walprcidnd: pmeferred
organic solvent. A 30 percentage of water in the aqueous carrier for
washi ng is prefezxdynylad thereofvinchudmd polkangr dioamell 9f 3-nyd iroacid
vol % t hough dependi ng on the kind of organic solvent to be mxed. In
the case where tok REJIESHYLlaar pred 492 WRSRMAY Fempement, a copolymer,
wat er - cont ai ni ng al cohol, a water content is preferably 20 to 80
vol % and nore PRGBS0 HEere@ivon. The kind of al cohol is not

particularly limted so Iong as it is water-sol uble, and one kind of
al cohol of two of9%btk ki ndSPEnEREBf " WA Y inded retsrs099] RFPEIiRtEh

t 1 t, th cipitate i dri.ed, 1 it f h d
nvanti on’ can: beUGHASEOH S CRRBELONg N TRE e FEATBLeSi 9t di Rg E of
under heating at_30 to 100C fqr ab t]} to 24 hours. 0098]#{ier a1t
while, a composiTie PROVIGF MG THE ot e Mt L 5P BT yier AP Sa

t al id i in. i t t i
Tht ai nod (e’ o oK SR AL A RLTEET ARG S AARBIek OB DB >

and thus the corpasiiealene hs.ag: exsellent 9ebianaofs WdA LY sale

di spersing in an aqueous carr e conposi
10 thereof, and carboxymethyl cellulose and/or a salt thereof.
fo090] Mass of the metal salt and the water-soluble

polymer is preferably set such that the metal salt is 60
mass% or mere, preferably 60% to 29% or more, and more
preferably 85% to 99% when the metal salt is converted into
15 a metal oxide or hydroxide.
[0091] The agqueous carrier may contain water, and is
preferably used by mixing with an organic solvent which is
soluble in water. 1In general, in a step of hydrolyzing a
metal salt in an aqueocus system to form a hydroxide or an
20 oxide, it is known that mixing of a small amount or large
amount of an organic solvent thereto converts a hydrolyzed
product of the metal salt into an oxide. As the
water-soluble organic solvent to be used in the production
method of the second invention, almost any organic solvent,
25 used for directly converting the hydrolyzed product of the
metal salt into an coxide and capable of mixing with water,

may be used.



20 is in a whisker shape, and thus does not provide very white
appearance and has hi gh transparency. The conposite has an excel |l ent
UWV-protecting effect, and thus is preferred as a raw material for a
UV-protecting cosnetic w thout providing white appearance.

25[ 0099] The conposite is calcined at 500 to 1,000C in an oxidizing
at nosphere, so the water-soluble polynmer can be burned off, and a
netal oxide in a whisker shape may be 31 forned. [0100](4) Externa

preparation for skosepf secpREmpvEtF Wudn o@¥hakBakopreRpar atdéad.or
skin of the second 5 invention is characterized by including the

conposite of theabesitolh sn¥ERsS QOLhdndl eEeregd) centienéoiopdi®l; diols
conposite in a cosnetic of the second invention is preferably 0.1 to
30 mass% and nosecipreaf erabhydiol p pdbpmmes¥%ein 40d ddutabelicant RBtones
vari es depending on the formand kind of the 10external preparation
for skin, but theucoaseateindng h€ucanposidie aw tdt talt rahowe ;r angesene
provi des an excellent UV-protecting effect without unnatural finish
with whité appeadbyee svheahtiteyied ermaleqriepavai gbn dR08kdn lies susad
[ 0101] As the external preparation for skin of the 15second invention,
a commonl y knowegundere gdncailninngoekier naugir @rarmatthonykohaskl namay
be used without particular limtation. Preferred exanples of the
external prepar dtitsEedhagriln of the second invention include: a
UV-protecting cosnmetic such as sun care mlk, sun care 20powder, or

sun bl ock; and alHdup cosheddedKtR BE*emdetio of such water-soluble

organic solvent, the ratio of water: water-soluble organic
10 solvent iswithin a range of about 1:9 to 9:1 inweight ratio.
After completion of the reaction, washing with
water-containing alcohol or the like is preferably
performed to remove an excess salt.
[0094] Preferred examples of the base for forming the
15 metal oxide or hydroxide include alkali metal hydroxides
such as sodium hydroxide and potassium hydroxide. An
addition amount of the base is preferably equal to cor
slightly more than the amount ¢of the metal salt.
(0095] The composite obtained after a while through
20 a reaction of the water-soluble polymer, the water-soluble
metal salt, and the base in an aqueous carrier precipitates
through centrifugation or the like. The precipitate is
washed with an aqueous carrier containing the organic
solvent once or several times, so unnecessary reaction
25 products can be removed.
[0096] The aqueous carrier used for washing the

precipitate contains water and the organic solvent. A



makeup, foundation, control color, or pressed powder. Especially
preferred exanpl es of the external preparation for skin of the second
i nvention include a sunmer makeup cosnetic and the |like. Regarding a
formthereof, the 25 external preparatiogofor skin of the second

i nvention nmay be applied to any form of: two- | ayer di spersion

| otion, enmulsification, powder, oil, or the like. Particularly 32
preferred formincludes a two-layer dispersion |otion and

enul sification tai A u i.e T .ern
preparation forq%%?ﬁﬁg%g%hgkg%g%%aqﬁhggﬁﬁi nc%%&E%S%?%?§&££%§§E?§§a§§

conponent used Q& OGLN1&T 8 X BB Als PEERAA 9P EQFaSKY B0l b 70 vols
addition to the conposité of the second invention. [0103] Preferred

exanpl es of suchchid §85InEAPERaHe kI UESrLiriT SOy ARX LS HRUGIKES.
macadam a nut oil, avocado oil’, corn oil, olive oil, rapeseed oil,

sesane oil, castpf tH0idasesahbl-eWehe Ohduesitd tsERE- Qblr, wh8hohg 0&la
coconut oil, palmoil, liquid |Ianoline, hydrogenated coconut oll,

hydr ogenated oi lyatkapadnt@inifydiogenat ed weastofordidnt hegs afdeably 20
candelilla wax, carnauba wax, ibota wax, |anoline, hydrogenated

| anol i ne, hard leadd relsandngonreba pyeterkblydBocas bohsvalich ase kind
liquid paraffin, squal ane, pristane, ozokerite, paraffin, ceresin,
vasel i ne, and maf cdrodiodl Lisnechararhi ghlerr fatltiynideiddsosliohgags ol i ts
acid, isostearic acid, lauricacid,nyristic acid, palmtic acid,
stearic acid, bensrex-sadivbleanhdindeckdrehp€ aldadiolhpyhtere Qoalogehblrds
such as cetyl alcohol, stearyl alcohol, isostearyl alcohol, behenyl

al cohol , octyl ddvRERfomaynpei 86§f-al cohol, and cetostearyl al cohol ;

synthetic ester oils such as cetyl isooctanoate, isopnopgl nyrigtate,
hexyldec%@ [0097] After such treatment, the precipitate’is dried,

so the composite of the second invention can be obtained.
The drying is performed by air drying under heating at 30
to 100°C for about 1 to 24 hours.
[0098] After a while, a composite including the

15 water-soluble polymer and the metal oxide or hydroxide in
a whisker shape entangled together is obtained. The
composite includes the composed water-soluble polymer, and
thus the composite alone has an excellent action of
uniformly dispersing in an aqueous carrier. The composite

20 is in a whisker shape, and thus does not provide very white
appearance and has high transparency. The composite has
an excellent UV-protecting effect, and thus is preferred
as a raw material for a UV-protecting cosmetic without
providing white appearance.

25 {0099] The composite is calcined at 300 to 1,000°C in
an oxidizing atmosphere, so the water-soluble pclymer can

be burned off, and a metal oxide in a whisker shape may be



i sostearate, diisopropyl adipate, di-2-ethylhexyl 25sebacate, cetyl

| actate, diisostearyl nmalate, ethylene glycol di-2-ethyl hexanoate,

neopentyl glycol dicaprate, glycerin di-2-heptyl undecanoate,

glycerin 33 tri-2-ethyl hexanoate, trinetRhyl ol propane

tri-2-ethyl hexanoate, trimethyl ol propanetriisostearate, and

pentaerythritol tetra-2-ethyl hexanoate; a chain polysil oxane such as

di net hyl pol ysi | oxane, 5net hyl phenyl pol ysi | oxane, or

di phenyl pol ysi | ogk&tiesd.a cyclic pol ysil oxane such as

oct anet hyl cycl ot etrasi | oxane, decanet hyl cycl opent asi | oxane, or

dodecanet hyl cycl phiexEne sil oxpnext@idsl suehadsatsbhi EopesRih Sof second

i ncl udi ng nodi fi ed pol ysil oxanes such as am no-nodi fi ed pol ysi | oxane,

10pol yet her - nodi fnwethipanysi | oxane, al kyl -nodi fi ed pol ysi | oxane, and

fluorine-nodi fied pol ysil oxane; anionic surfactants such as fatty

acid soap (such as sodnuexkaunal eppepacdiiom gakmstdnepf pbéassdant

| auryl sulfate, and al kyl sulfate triethanol am ne ether; cationic

surfactants sLuﬂﬁﬂmﬁn;l§measy¢hara¢mﬁﬂmmaﬂThUnLMQiuﬁdmg|uh§ composite of

benzal koni um chl oride, and | auryl am ne oxide; anphoteric surfactants

such as an i ni ddtl PReoNAdadeRABABE e Rrefaruad aaet ¢vuof e ComPOSlte

2-cocoyl-2-imdazol i ni umhydroxi de- 1- car boxyet hyl oxy di sodi um,

bet ai ne- based suirt éc%%mef(ﬂsqj@ﬁ BRe A%epnd2bbens iR l&nP?él%f%“e%téiYng 1gyo

sul f obet ai ne) , gﬂf neth tauripe; nonionic surfactants such as
Eaégfe

sorbitan fatty ran éﬁ BEe LR tan tordsPearats apgal. The
Tonost oar at o) IOV ENG %géﬁgP%PW%i%%f S enageget e "

| | | te t d t
Sfﬁﬁﬁr?n”foa?&foet’%%r"f?‘%ﬁo@—‘g%g%a% AR e g pBaneha P

sor bi tan ”Dn00|%ﬁﬁ%o@Eer9£¥H§¥eEH¥|5%5%e:%%nges provides an excellent

UV-protecting effect without unnatural finish with white
appearance when the external preparation for skin is used.
[0101] As the external preparaticon for skin of thé
15 second invention, a commonly known powder-containing
external preparation for skin may be used without
particular limitation. Preferred examples of the external
preparation for skin of the second invention include: a
UV-protecting cosmetic such as sun care milk, sun care
20 powder, or sun block; and a makeup cosmetic such as under
makeup, foundation, control color, or pressed powder.
Especially preferred examples of the external preparation
for skin of the second invention include a summer makeup
cosmetic and the like. Regarding a form thereof, the
25 external preparation for skin of the second inventicn may
be applied to any form of: a two-layer dispersion lotion,

emulsification, powder, oil, or the like. Particularly



sorbitan nonostearate), POE sorbitol fatty acid esters (such as

PCE- sor bi tol nonol aurate), PCE glycerin fatty acid esters (such as
POE- gl ycerin nonoi sostearate), PCE fatty acid esters (such as

pol yet hyl ene gl ycol nonool eate and POE 5d|?tearate), PCE al kyl ethers
(such as PCE 2-octyl dodecyl ether), POE al kyl phenyl ethers (such as
PCE nonyl phenyl ether), pluronics, POE/ POP al kyl ethers (such as
POE/ POP 2-decyl tetradecyl ether); tetronics; PCE castor

oi | / hydr ogenat eth 85 ife OEbréleir alaidesea (isustl A% PAEs pass Den 10aiilnaafd
PCE hydrogenated castor oil), sucrose fatty acid ester, and al kyl

gl ucosi de; pol yhyarilisc faloaghohs esubhcast it et eyl exemeglupcakrrgeycerin,
1, 3-butylene glycol, erythritol, sorbitol, xylitol, maltitol

propyl ene gl ycol [0ldiZir opy| ehire gkyeohal dirglopcetinn ficgopk eme fgiheskcond
151, 2- pent anedi ol , 2, 4- hexanedi ol , 1, 2-hexanedi ol, and

1, 2- oct anedi ol ; IvamEcraney sachaas swdh i tpsampldodmoeaccdr bogg| aneg
| actic acid, and sodium | actate; powder which may be subjected to
surface tPeat mergenaich sstarval pEeRATAHESI ﬁors§¥%heiﬁ(ﬁ iggoncaPcign
carbonat e, magnesi um 20 carbonate, silicic anhydride (silica),

al um num oxi de, %ﬁﬂPQﬁ%ﬂeuﬁﬁsEhﬁaﬁécoﬁﬁo*%ﬁﬁﬂQ%Qﬂggnents whi ch may be

subjected to surface treatnent such as red oxide of iron, yell ow
oxi de of iron, b“%H%BOX|de %*ef?¥ﬁﬁd86%%?%e%?ﬁd%“thf?%ﬁﬁﬁ?%@omponent

prussi an blue, tjt m 0X] nd zinc X|de rlin gent s

Bhich mmybe. subj LA 6o Sh? FED M EF BT * 8 QU AT, SE o RRCCado

fish scale foil nd bi snut.h QX chlorlde anlc dyes mhlch may_ be
%gs or

changed to | ake & Cﬁ§“ﬁ§&'N8 v§§”§02 éﬁea ﬁ% JQZSSE?%%eﬁbl'Z

Yel | 4, Bl Y d

4 S ot o e AR R T
203, Blue No. 1,, nﬁ%llNOlland Va6 £indo. hﬁﬂé‘ogt&MeBe@oH@nugoéll

or gani ¢ 5powder suc as 'pol yet hyl ene powder hyl pol ymet hacryT at e,

nyl'on powder, angl, £ JAnGaREARY VS ULBXARG:E! BPEPERERa tePBERET RANENBSES
aci d- based UV absorbent; an anthranilic acid-based UV absorbent; a
salicylic acid- h&g@chMd@QSQnaenhx ac £+ MePE GvadGl dhrsedaldy lanoline,
hydrogenated lancline, hard lanoline, and jojoba wax;
15 hydrocarbons such as liquid paraffin, squalane, pristane,
ozokerite, paraffin, ceresin, wvaseline, and
microcrystalline wax; higher fatty acids such as oleic acid,
isostearic acid, lauric acid, myristic acid, palmitic acid,
stearic acid, behenic acid, and undecylenic acid; higher
20 alcohols such as cetyl alcohol, stearyl alcohol, iscostearyl
alcohol, behenyl alcohol, octyl dodecanol, myristyl
alcohol, and cetostearyl alcohol; syntheticester oils such
as cetyl isooctancate, isopropyl myristate, hexyldecyl
isostearate, diisopropyl adipate, di-Z2-ethylhexyl
25 sebacate, cetyl lactate, diisostearyl malate, ethylene

glycol di-2-ethylhexancate, neopentyl glycol dicaprate,

glycerin di-2-heptyl undecanoate, glycerin



10absor bent; a benzophenone-based UV absorbent; a sugar-based W
absor bent; UV absorbents such as

2-(2' -hydroxy-5"'-t-octyl phenyl)benzotriazol e and

4-met hoxy- 41-t-butyl di benzoyl met hane; | owgr al cohols such as et hanol
and isopropanol; vitamn A and a derivative 15thereof; vitam n B such
as a vitamn B6 hydrochloride, vitamn B6 tripalmtate, vitam n B6

di octanoate, vitamn By or a derivative thereof, vitamn 812, and

vitamin Bl6 or atflerdi-wadiMeckhaoadk, viimethyioisedpas a-t ocopherol,
p-t ocopherol, y-tocopherol, and vitam n E acetate; 20vitam ns such as
vitam n I D, vitami+-Hepaithekhebkceadi-dnepant el propanpdriisostearate,
pyrrol oqui noli ne qui none; and an anti bacterial agent such as
phenoxyet hanol . akitb e rdEmonentis ot ahe bea 2 -estthad Hexaamcaary ent Chaah

met hod, to thereby produce the external preparation for skin of the
25second i nvent iy ExXameines sgh04F dBGethylpol werleixeakt. er, the
present invention will be described in nore detail wth reference to
exanpl es. 9The priestantl thenedrody sisosdve oust yimdtenvlpctlog iloxehe; a
exanpl es. [0105] <Exanpl e 1> 5Zinc nitrate hexahydrate (18 g) and
acrylic acid (1 YCMer BoHYSEbPXAE FRCR a8 Xleh et ety co tREEREAOPX NS4
g) and water (41 g), to thereby prepare Liquid A 3 N caustic_ soda
(56 g) was gradifidarsthvicyGdencrhedt 1P My A HRfSCaaethylRYChereooms
tenperature, and the whol e was heated 10j nmedi ately .after a total
anount was i nt r IR A Loéﬁ%t RECReRD ettt W & e dCRdy 950, nodi fied

azob!sisobutyronnkfi;fi &p.%%g% ggsagdded._lp%fr s%gta t S
conti nuous! y_ heat®ed,” mEitarnad“at 2a FeHiUx'4 elréeer Pﬁﬁé’sﬁﬁ?xinﬁbur,
i‘gg cool eg. Aft f;(omllé%%'ﬂefigmoﬁgf?gsrg&ifé‘iféxaqq%ca@ﬁquﬁlo%@giéé' tration
y using wate S Tepeate ree t1ines, and an dbt aine
polysiloxane, and fluorine-modified polysiloxane; anionic
surfactants such as fatty acid soap (such as sodium laurate
or sodium palmitate), potassium lauryl sulfate, and alkyl
sulfaté triethanclamine ether; cationic surfactants such
15 as stearyl trimethylammonium chloride, benzalkonium
chloride, and lauryl amine oxide; amphoteric surfactants
such as an imidazoline-based amphoteric surfactant (such
as 2-cocoyl-2-imidazoliniumhydroxide-l-carboxyethyloxy
disodium), a betaine-based surfactant (such as alkyl
20 betaine, amido betaine, or sulfobetaine), and acyl methyl
taurine; nonionic surfactants such as sorbitan fatty acid
esters {such as sorbitan monostearate and sorbitan
sesquioleate), glycerin fatty acid acids (such as glycerin
monostearate), propylene glycol fatty acid esters (such as
25 propylene glycol monostearate), a hydrogenated castor oil

derivative, glycerin alkyl ethexr, PCE sorbitan fatty acid

esters {such as POE sorbitanmonooleate and polyoxyethylene



precipitate was dried at 90C for 4 hours, to thereby obtain a dried
product (5.2 g). 95% of the dried product was wurzite zinc oxide.
That is, the precipitate was a conposite (Conposite la) of fine
particle zinc oxide and 20 acrylic acid ﬁgntaining 95 mass% of
spherical fine particle zinc oxide and 5 mass% of pol yacrylic acid.
Zi nc oxide had a spherical shape and a particle size of 0.03 pm Fig.
1 shows a m crophotograph of this product. Fig. 1 reveals that

spherical fine partiiche ghA6sPXk S dOr Mo OIS €,2PW §8; ACt ¥ d s
acid. [0106] <Example 2> Zinc chloride (9 g) and pol yacrylic acid

(degree of 37 poloHed PEALLORL Of o B8RO adPat®) VBHE gdiyeseh Med tty fciqg
m xed sol vent of ethanol (116 g) and water (91 g), to thereby prepare

Liquid A 6 N caustdre $86ah (3l rE-Wasceeafuadbdyi ddddeadueed i pbR fatty
"Liquid A under stirring at roomtenperature, 5and the whol e was

heated 20 m nut efciaf ésfedd 0Bu8h G B 1 WdEHINenaS] y¢B Y ABHE6Ueate and POE
mai ntai ned at a reflux tenperature for 1 hour, and cool ed. After

cool i ng, &n operditstearatefeczn atlkoh e rfsi [ $ucl iagnPbY 2usichg 1vaddrcyl
was repeated three times, and an obtained precipitate was dried at
90C 10f or 4 houretheiro ,t BeE edivkydbpaenyh ebhisets gsodhcds (FRERgpny85afyl
the dried product was wrzite zinc oxide. [0107] <Exanple 3>

I ron chloride (¥derandeierdylcaetBREdPPPR elhel k{3 dsusbres POE/POP
di ssolved in a mxed sol vent of ethoxyethanol (116 15 g) and wat er
(140 g), to theréeteplepateadeaul ccien /N teaaoNiess o8l (875 §T was
gradual ly introduced into Liquid A under.  stirring at room
tenperature, and®itH{EYRREFENARSI FESOd FihEarAvab{variserheg 5Pg castor

SrOUL VER por 1SSME B4 Sl IR sLurs, had v eached 806, i
ester, and alkyl glucecside; polyhydric alcohols such as
polyethylene glycol, glycerin, 1,3-butylene glycol,
erythritol, sorbitol, xylitol, maltitol, propylene glyéol,
dipropylene glycol, diglycerin, isoprene glycel,

15 1,2-pentanediol, 2,4-hexanedioi, 1,Z~hexanediol, and
1,2—octanediol; a humectants such as sodium pyrrolidone
carboxylate, lactic acid, and sodium lactate; powder which
may be subjected to surface treatment such as mica, talc,
kaolin, synthetic mica, calcium carbonate, magnesium

20 carbonate, silicic anhydride (silica), aluminum oxide, and
barium sulfate; inorganic pigments which may be subjected
to surface treatment such as red oxide of iron, yellow oxide
of iron, black oxide of iron, cobalt oxide, ultramarine,
prussian blue, titanium oxide, and zinc oxide; pearling

25 agents which may be subjected to surface treatment such as
titanium mica, fish scale foil, and bismuth oxychloride;

organic dyes which may be changed to lake such as Red No.



was continuously heated, nmaintained at a reflux tenperature for 1
hour, and cool ed. After cooling, an operation of decantation and
filtration by using water was repeated three tines, and an obtai ned
precipitate was dried at 90C 25for 4 hourgg to thereby obtain a dried
product (5.6qg). 75% of the dried product was Fe203 type iron oxide.

[ 0108] <Exanpl e 4> 38 Titaniumtetrachloride (12 g) and

pol yoxyet hyl ene (9) acrylate (2.5 g) were dissolved in ethanol (165
g), to thereby pz@&paredlLilquiakgh. R6INIcalsE) cYysbew (Mol ¢) Base No. 404,
gradual ly introduced into Liquid A under stirring at room 5

t enperature, andiehiewhol & wksdhéat 685 nmetiNat. e? J0 afRedrNa. 2@83al Orange
anount was introduced. After the tenperature had reached 50C, sodium
peroxosul fate (ON®42§).waed dgded] 3 antktloer Kdxtilte Wedlewidit-aikAdd Biue
the sane tenperature for 16 .hours. The resultant was filtered while
t he tenperat ur e Na0lwks ettt -af hedVapleblio - &id -aandped doi- AP bf organic
decantation and filtration by using separately prepared water at 60C
was repeafed t hrRY'495E&Chang Bﬁlkﬁ%‘é@i’f@?ﬁ st aeEhwds dried at
90C for 4 hours, to thereby obtain a dried product (5.1 g)._ 80% of
the dried produdt®WEETGCIYdat§pd HMaRPYRE 15 GRORN OFe209PERakpreans
ol d chloride (1 was di ssolved.in a m xed so] yent of isopropanol
(100g) andwat er 17 o3 (RedAGEY “BPER AP £ (AT P2RE Y W &GaPEPBRE: an
trisodiumcitrate (0.65 was ., 20_di | ved in_water 00 to

t her eby prepare rit((:]htfia 1I§9‘ Lﬁaﬁfiabisﬁé/agﬁﬁeaé?tseodiiegté Pe?%%icyg}é
tenperature, and Ligui S thereinto . whil e .Ligui was
stirred. The m%ég%éagﬁgi p?a?ﬁécg‘p%%’h} scgnneqlat é%gfggu?%g%%r hour ,

and cool ed. Af t &l LRYINRY, 1aBRPSHRLLNL 9 ARCAL abisanL8RE; -

25filtration by using water was repeated three tines, and an obtai ned

precipitate was fid8drake306vl Bbsdribori S.utt addeRRY soBhahnag dried
product (0.6 g). 90% of the dried 39

2-{2'-hydroxy-5'-t-octylphenyl)benzotriazole and
4-methoxy-4'-t-butyldibenzoylmethane; lower alcohols
such as ethanol and isopropancl; vitamin A and a derivative

15 thereof; wvitamin B such as a vitamin Bg hydrochloride,
vitamin B¢ tripalmitate, wvitamin B¢ dioctanoate, vitamin
Bz or a derivative thereof, vitamin B,;, and vitamin B;s or
a derivative thereof; wvitamin E such as a-tocopherol,
R-tocopherol, y-tocopherocl, and vitamin E acetate:;

20 vitamins such as vitamin D, vitamin H, pantothenic acid,
pantethin, and pyrrcloquinoline gquinone; and an
antibacterial agent such as phenoxyethanol. Those
components can be treated by a conventional methed, to
thereby produce the external preparation for skin of the

25 second invention.

Examples

[0104]



product was colloidal gold. [0110] <Exanple 6> The dried
product (0.58 g) of Exanple land water (300 nmL) were introduced into
a 500-nL beaker, and the whole was 5stirred at 200 rpm for 1 hour
with a propeller stirrer (blade |ength of cn) , and dispersed, to

t hereby prepare Dispersion liquid A 100 g of Dispersion liquid A was
sanpl ed, and water was added to a total anount of 1,000 g, to thereby
obt ai n Aqueous paint 1A A remainder of 10 D spersion liquid A was

stirred at 6,000 rpm hake6ngF At 2% heGElddtoinZan M dhwa 1di1sP8E S€ribed
stirrer (blade length of 3 cm for redispersion. Then, 100 g of the

resultant was saiplnethe ardawat RitMase pelfiattd am cxaindll eanourtie Qfreks o
g, to thereby obtain Agueous paint 18. 15[0111] <Exanple 7> The
dri ed product (OinvEntdonofisExatpbesPywast tiriedtied ith the sasepbasner
as in Exanmple 6, to thereby obtain Aqueous paints 2A and 28.
[ 0112] <Exanpl e 8p012GThe dri<€Exgmmiduct> (0.2 g) of Exanple 3 was
treated in the sane nanner as in Exanple 6, to thereby obtain Aqueous
pai nts 3A5and 38. (01I3h<Bxbmpitee Gexahydrate (18 Pheaodiazryrisdactd {1
(0.188 g) of Exanple 4 was treated 25in the same manner as in Exanple
6, to thereby ohtlaimeraqdésaslyped nirs a4mizad d8lveny 1o eethapbd 1034 90
and water (41 g), to thereby prepare Liquid A. 3 N caustic
soda (56 g) was gradually introduced into Ligquid A under
stirring at room temperature, and the whole was heated
10 immediately after a total amount was introduced. After the
temperature had reached 50°C, azobisisobutyronitrile
{0.02 g) was added. The resultant was continuously heated,
maintained at a reflux temperature for 1 hour, and cooled.
After cooling, an operation of decantation and filtration
15 by using water was repeated three times, and an obtained
precipitate was dried at 90°C for 4 hours, to thereby obtain
a dried product (5.2 g). 85% of the dried product was
wurzite zinc oxide. That is, the precipitate was a
composite (Composite la) of fine particle zinc oxide and
20 acrylic acid containing 95 mass$% of spherical fine particle
zinc oxide and 5 mass% of polyacrylic acid. Zinc oxide had
a spherical shape and a particle size of 0.03 pym. Fig. 1
shows a microphotograph of this product. Fig. 1 reveals
that spherical fine particle zinc oxide forms a composite
25 with acrylic acid.

[0106]) <Example 2>

Zinc chloride (9 g) and polyacrylic acid {(degree of



The dried product (0.1 g) of Exanple 5 was treated in the same nmanner
as in Exanple 6, to thereby obtain Aqueous paints 5A and 5B.

[ 0115] <Test Exanple 1> 5Conparative Exanples 1 to 4 were produced
through the follow ng procedure, and an asgrage particle size (pm of
each of Conparative Exanples 1 to 4 was neasured by using a | aser
diffraction scattering particle size distribution neter (wet). The
average particle size (pm of each of 10Aqueous paints |A to 5B was
nmeasured in the selgngmEnReionTabl &, A0Ghos gh heeresdi $$o1dQ116] Tabi ged
reveal s that each of Aqueous paints 1A. to 5A and 1B to 5B enpl oyi ng
t he conposition sfludre mfesehtinbhvehl s o prradl weadrby otheg) pr oduthé esby
nmet hod of the present 15 invention is easily dispersed as primry
particles even vgitdparer Liweak Btird Nngahiette sedmrlesy ehssgraduoagly
force during dispersion. This result indicates that inorganic
particles are priegsemducsdepermibhghydfr omeonetanoihertevam tanpengerre,
form In contrast, comrercially avail abl e 20i norganic particles of
Conpar ati e Exargii®ethea whelsg wegnneaterd2eash udiespel e aem pdratiad] @sount
having a particle size of a catal ogue val ue even under strong
stirring force. "AfatNtgodpmed cdtaigticd iglgad) advai Feablwx iteapgaaitere for 1
particles in powder formformstrong aggregates, and the aggregates

25cannot be brolz’_é?\lrea?inl‘:iypo[’é?‘?ﬂ] ar-&e; v8IEx@RpPRetat By of
commercially En“ﬂéé%ﬂﬁ%ﬁgggeaggr%if%gagiggzby using water was repeated

three times, and an obtained precipitate was dried at 90°C

10 for 4 hours, to thereby obtain a dried product {5.9qg)., 85%

of the dried product was wurzite zinc oxide.
[01CT] <Example 3>

Iron chloride (10 g) and methyl methacrylic acid (2.3
g) were dissolved in a mixed solvent of ethoxyethanol (116

15 g) and water (140 g), to thereby prepare Liquid A. é N
caustic soda (37 g) was gradually introduced inteo Ligquid
A under stirring at room temperature, and the whole was
heated immediately after a total amount was introduced.
After the temperature had reached 50°C,

20 azobisisobutyronitrile {0.04 g) was added. The resultant
was continuously heated, maintained at a reflux temperature
for 1 hour, and ccoled. After ccoling, an operation of
decantation and filtration by using water was repeated
three times, and an obtained precipitate was dried at 90°C

25 for 4 hours, to thereby obtain a dried product (5.6 g). 75%

of the dried product was Fep03; type iron oxide.

{0108] <Example 4>



41 oxi de powder (average particle size = 0.03 pm (catal ogue val ue))
was sanpl ed, and 0.01% sodi um pol yacryl ate (degree of polynerization
of 3,000) and water (300 nL) were introduced into a 500-m beaker.
The whole was stirred at 5 200 rpmfor 1 Rgur with a propeller
stirrer (blade length of 4 cm, and dispersed, to thereby prepare

Di spersion liquid F. 100 g of Dispersion liquid F was sanpl ed, and
wat er was added to a total anmount of 1,000 g, to thereby obtain
Conpar ati ve Exanpl e lAditAnkienatedeicrofoDicpdandi an 308i gol dokyenesylene
redi spersed under Condition 2. 100 g of the resultant was sanpl ed,
and wat er was adf¥dateoydatet@.SagbwereofliEsoD0ed,irt ethhrotbil aibyai nco
Conparative Exanple 1B. [0118] <Conpar ative Exanple 2> 0.15 g of
commerci al | y availleadby foregapar Iighed 15t i ttali gamiokidespdnderl (Gveraage
particle size = 0.023 pm (catal ogue val uez) was sanpl ed, and was
treated in the ssrEsurfdyernbsodrCThipdraki welbianper 1stin: ingepébyoon
obtain Conparative Exanples 2A and 2B. [0119] <Conparative Exanpl e 3>
200. 15 g of comfEslatpravapr@bine Fhade pers nepsedcbmerdindiel(f adter a
oxi de of iron) powder (average particle size_= 0.06 pm (catal ogue

val ue)) was sanpl¥dl si@URAsVef et BECTiehe SARBT nblRReteBRE3fUre had
Conparative Exanple 1, to,thereby obtain Cﬁgparative Exanpl es, 3A and
38. 25[ 0120] <Co g, 20 Exn Aprd UpPeroxosud takentl of 4190 yWay Z0P5HY 2nd

gol ¢ col ol d ol sher §107, (86T 292 BALLLeh e, A8 Sale HerRLASRLA) 20016

.hours. The resultant was filtered while the temperature
10 was maintained at 60°C, and an operatiocn of decantation and
filtration by using separately prepared water at 60°C was
repeated three times, and an ocbtained precipitate was dried

at 90°C for 4 hours, to thereby obtain a dried product (5.1

g). 80% of the dried product was rutile-type titanium
15 oxide,
[0109] <Example 5>

Gold chloride (1 g) was dissolved in a mixed solvent
of isopropanol (100 g) and water (300 g), to thereby prepare
Liguid A. In addition, trisodium citrate (0.65 g) was
20 dissclved in water (100 g), to thereby prepare Liquid B.
Liguid A was heated to a reflux temperature, and Ligquid B
was dropped thereinto while Liguid Awas stirred. The whole
was maintained at the same temperature for 1 hour, and
cooled. After cooling, an operation of decantation and
25 filtration by using water was repeated three times, and an
obtained precipitate was dried at 90°C for 4 hours, to

thereby obtain a dried product (0.6 g). 90% of the dried



42 diluted with water by using a 10x10 mmcell such that a

transm ssi on of

i ght of a wavel ength of 700 nm was 80% t hr ough

nmeasurenment with an integrating-sphere spectroscope, to thereby
obtain Conparative Exanple 4B. 5[0121][Table 1] Table 1: Results of
measur enent of average particle size (am 39A B Exanple 6 0.033 0.031
Example 7 0.025 0,020 Exanple 8 0.030 0.028

10

15

20

25

product was colleoidal gold.
[0110] <Example 6>

The dried product (0.58 g) of Example 1 and water (300
mL) were introduced into a 500-mL beaker, and the whole was
stirred at 200 rpm for 1 hour with a propeller stirrer (blade
length cof 4 cm), and dispersed, to thereby prepare
Dispersion liquid A. 100 g of Dispersion liquid A was
sampled, and water was added to a total amcunt of 1,000 g,
to thereby obtain Aqueous paint 1A. A remainder of
Dispersion liquid A was stirred at 6,000 rpm for é minutes
(Condition 2) with a disperse stirrer (blade length of 3
cm} for redispersion. Then, 100 g of the resultant was
sampled, and water was added to a total amount of 1,000 g,
to thereby obtain Aqueous paint 1B.
f0111] <Example 7>

The dried product (0.176 g) of Example 2 was treated
in the same manner as in Example 6, to thereby obtain Aqueous
paints 2A and 2ZB.
(0112} <Example 8>

The dried product (0.2 g) of Example 3 was treated
in the same manner as in Example 6, to thereby obtain Aqueous
paints 3A and 3B.
(0113] <Example 9>

The dried product (0.188 g) of Example 4 was treated
in the same manner as in Example 6, to thereby obtain Aqueous
paints 4A and 4B.

[0114] <Example 10>



Exanple 9 0.220 0.190 Exanple 10 0.018 0.016 Conparative e.xarrpl el
1. 020 0.290 Conparative exanple 2 0.960 0.200 Conparative exanple 3
1.200 0.470 Conparative exanple 4 _

10

15

20

25

40

The dried product (0.1 g) of Example 5 was treated
in the same manner as in Example 6, to thereby obtain Aqueous
paints 5A and 5B.

[0115] <Test Example 1>

Comparative Examples 1 to 4 were produced through the
following procedure, and an average particle size (um) of
each of Comparative Examples 1 to 4 was measured by using
a laser diffraction scattering particle size distribution
meter (wet). The average particle size (pm) of each of
Agueous paints 1A to 5B was measured in the same manner.
Table 1 shows the results.

[0116] Table 1 reveals that each of Aqueous paints 1A
£o 5A and 1B to 5B employing the composition of the present
invention produced by the production method of the present
invention is easily dispersed as primary particles even
with very weak stirring force regardless of stirring force
during dispersion. This result indicates that inorganic
particles are present independently from one another even
in powder form. In contrast, commercially available
inorganic particles of Comparative Examples 1 to 3 cannot
be each dispersed as particles having a particle size of
a catalogue value even under strong stirring force. That
is, the commercially available inorganic particles in
powder form form strong aggregates, and the aggregates
cannot be broken easily.

[0117] <Comparative Example 1>

0.15 g of commercially available fine particle zinc



0.012 [0122] <Exanple 11> Zinc nitrate hexahydrate (18 g) and
acrylic acid (1 g) were dissolved in a m xed sol vent of nethanol (134
g) 10 and water (41 g), to thereby prepare Liquid A 3N caustic soda
(56 g) was gradually introduced into Li mﬁ A under stirring at room
tenperature, and the whol e was heated i iately after a total
anount was introduced. After the tenperature had reached 50C

azobi si sobutyronitrile 15 (0.02g) was added. The resultant was

continuously heaj,8¢e BBI,GLA rge@e@égeapaﬁhz#etﬁq@@fo%@ E@rﬁﬁﬂw ue

and cool ed. After cooling, an operation of decantation a tration

by using 50% waternuedntid NsREpetAaRGkL yap 9 eBgatRbdiN-ee i kiBS(adide
an obtained precipitate was dried at 90C for 204 hours, tyo t her eby

obtain a dried pOguglmbdiablon 9503 4900f ahhewdebed (POOUKSE Yo
wurzite zinc oxide. That is, the precipitate was a conposite

(Conposite | b) dhtfoAaacpariritd @ ZéManokedre and T Yhble AGisdstirred at
containing 95 mass% of fine particle zinc oxide in a whisker shape

and 5 mas3% of 2ol yperfidd @ Beud.widliha propel hadl sa iwtieskepl shapanqgamd
t he whi sker had a mnor axis of 0.03 pmand a major axis of 0.9 pm
Fig. 2 shows a wmifcdophdt ogndphisfertddds pooduetebf 0f28pakx an e rk2d»nA
UV-protecting cosnetic (two-layer dispersed |otion 10form as an
ext ernal prepar dtigoadf Br 0N goP £t Respewsiant liimwent Fona sasamplorlc echd
by using Conposite | b of Exargl e 11 through a prescription shown in
Tabl e 2. That i #atesnpadeaandeoftq d) taeprd Fwted®iadd088| wbite Adgreby
under heating at 80C, and conponents of (ii) were dispersed )
15t her ei nt o, t o PheLBHy Rt OVERRBR R tiPng Bostitiinder. of iigpersion
UV-protecting cosnetic_2 containin osite lag,of Exanple 1 in
pl ace oft%onmposit8itf %fwa_lﬁv-rﬁabtsgﬁg?ﬁ %?EFPBQ{F'W\B% it _oﬂiﬁee%i 9 t_thl"?e
same manner as that, de2erLRed, ANNE.  RYTLREL a2/ BE0L $81 18- SPTRN
3 containing m
of 1,000 g, to thereby obtain Comparative Example 1B.
[0118] <Comparative Example 2>
0.15 g of commercially available fine particle
15 titanium oxide powder (average particle size = 0.023 pm
(catalogue value)) was sampled, and was treated in the same
manner as in Comparative Example 1, to thereby cobtain
Comparative Examples 2A and 2B.
([0119] <Comparative Example 3>
20 0.15 g of commercially available fine particle
colcothar (red oxide of iron) powder (average particle size
= 0.06 um {catalogue value)) was sampled, and was treated
in the same manner as in Comparative Example 1, to thereby
obtain Comparative Examples 3A and 3B.
25 [0120] <Comparative Example 4>

A commercially available gold colloid dispersion

{(average particle size = 0.01 pum (catalogue value)) was



20 powder including 95 mass% of commercially available fine particle
zi nc oxi de powder (average particle size = 0.03 pm (catal ogue val ue))
and 5 mass% of sodi um pol yacrylate in place of Conposite | b of
UV-protecting cosnetic 1 was produced in the same manner as that
descri bed above. 25[0125][Table 2] 94 TaflFe 2 . Components Mass% (i)
1, 2- Pent anedi ol 2 1, 3-Butanediol 5 Ethanol. 5 Phenoxyethanol 0.4

diluted with water by using a 10x10 mm cell such that a
transmissicn of light of a wavelength of 700 nm was B80%
through measurement with an integrating-sphere

spectroscope, to thereby obtain Comparative Example 4B.

5 [0121) (Table 1]

Table 1: Results of measurement of average particle size (um)

A B
Example 6 0.9033 0. 031
Example 7 0. 025 0. 020
Example 8 0. 030 0, 028
Example 9 0.220 0. 190
Example 10 0.018 0. 016
Comparative example 1 1. 020 0. 290
Comparative example 2 0. 960 0. 200
Comparative example 3 1. 200 0. 470
Comparative example 4 - 0.012

[0122] <Example 11>
Zinc nitrate hexahydrate (18 g) and acrylic acid (1
g) were dissolved in a mixed solvent of methanol (134 g)
10 and water (41 g), to thereby prepare Liquid A. 3 N caustic
soda (56 g) was gradually introduced into Liquid A under
stirring at room temperature, and the whole was heated
immediately aff{er a total amount was introduced. After the
temperature had reached 50°C, azobisisobutyronitrile
15 (0.02 g) was added. The resultant was continuously heated,
maintained at a reflux temperature for 1 hour, and cooled.
After cooling, an operation of decantation and filtration
by using 50% water-containing ethanol was repeated three
times, and an obtained precipitate was dried at 90°C for

20 4 hours, to thereby obtain a dried product (5.0 g). 95%



PCE (20) behenyl ether 0.5 Sodi um carboxymnmethyl cellulose 0.1 Water
(it) 77 Conposite 1B 10 Total 100 [0126]<Test Exanple 2> Sun
protection factor (SPE) and protection grade of UV-A (PA) of each of
UV-protecting cosnetics 1 to 3 were 5neas%§ed by using a back of a
panelist in accordance with rules of Japan Cosnetic |Industry

Associ ation. The results included: UV-protecting cosnetic 1 had SPF
20. 3 and PA++; UV-protecting cosnetic 2 had SPF 17.5 and PA++; and

UV-protecting casfm®hiCqsid@prddnctlds adPMe S0 3R4daBA That is, the

precipitate was a composite (Composite 1b) of fine particle
zinc oxide and acrylic acid containing 95 mass% of fine
particle zinc oxide in a whisker shape and 5 mass% of
5 polyacrylic acid. Zinc oxide had a whisker shape, and the
whisker had a minor axis of 0.03 um and a major axis of 0.9
um. Fig. 2 shows a microphotograph of this product.
{0123) <Example 12>
A UV-protecting cosmetic (two~layer dispersed lotion
10 form} as an external preparation for skin of the present
invention was produced by using Composite 1b of Example 11
through a prescription shown in Table 2. That is,
compenents of (i) were stirred and solubilized under
heating at 80°C, and components of (ii) were dispersed
15 thereinto, to thereby obtain UV-protecting cosmetic 1.
[0124] UV-protecting cosmetic 2 containing Composite
la of Example 1 in place of Composite 1b of UV-protecting
cosmetic 1 was preduced in the same manner as that described
above. Further, UV-protecting cosmetic 3 containing mixed
20 powder including 95 mass% of commercially available fine
particle zinc oxide powder (average particle size = 0.03
pm (catalogue value)) and 5 mass% of sodium polyacrylate
in place of Composite 1lb of UV-protecting cosmetic 1 was
produced in the same manner as that described above.

25 [01235] [Table 2]



10of UV-protecting cosnmetics 1 and 2 were higher than SPF and PA of
UV-protecting cosnetic 3, and the results confirmed the effect of the
conposite of the present invention. [0127] <Test Exanple 3> Wi teness
of UV-protecting cosnetics 1 to 3 applied 415 was eval uated. Three
areas of 2 cmx 4 cmwere prepared by usi ﬁ]g an inner forearmof a
panelist, and 30 ng of each of the sanples was applied to each area.
After 5m nutes, brightness difference of those areas with respect to
an untreated area was neasured with a Konica Mnolta 45 colorineter.
The results included: UV-protecting cosnihle 2. had a bright ness
difference of 1.26; cdddoeh@d ecting cosnetic 2 had a bpkght ness

di fference of 2.03; - Ness

5di fference of 3.69 Tpe results revealed that the cognmetics of the
present invention exéh er‘i‘é"i‘i‘ea’d’lv\hi t e appearance. [0128E<Exarrpl e 13>
Zinc chloride (9 g)Lamptpeidjecrylic acid (degree of 10 pol ymerization
of 5,000) (2 g) werEthdhdsol ved in a m xed sol vent of éthanol (116 g)
and water (91 g), tpehbge@hNoiprepare Liquid A 6 N cagsfic soda (31
g) was gradual ly ingd4.0 I i.qui dA under stirri at room
tenperature, and thﬁdﬁv\ﬁégﬁgﬂ\}}\g}gi %glmlfre go m nut es aftep'gsfrom a total
amount 15was i nt r odtRALY cHRPREEiKEGedPIoser of l ux tenpefdiure for 1
hour, and cool ed. AYater cooling, an operation of decddtation and
filtration by using(iZD% wat er - cont ai ni ng et hanol was repeated three
times, and an obtai fagofpieapitate was dried at 90C fior 4 hours, to
t her eby obtain Total 100

[012€] <Test Example 2>
Sun protection factor (SPF) and protection grade of
UV-A (PA) of each of UV-protectiing cosmetics 1 to 3 were
5 measured by using a back of a panelist in accordance with
‘rules of Japan Cosmetic Industry Association. The results
included: UV-protecting cosmetic 1 had SPE¥ 20.3 and PA++;
UV-protecting cosmetic 2 had SPF 17.5 and PA++; and
Uv-protecting cosmetic 3 had SPF 12.4 and PA+. SPF and PA
10 of UV-protecting cosmetics 1 and 2 were higher than SP¥ and
PA of UV-protecting cosmetic 3, and the results confirmed
the effect of the composite of the present invention.
[0127] <Test Exanmple 3>
Whiteness of UV-protecting cosmetics 1 to 3 applied
15 was evaluated. Three areas of 2 cm x 4 cm were prepared
by using an inner forearm of a panelist, and 30 mg of each
of the samples was applied to each area. After 5 minutes,
brightness difference of those areas with respect to an

untreated area was measured with a Konica Minolta



20a dried product (5.3 g) as Conposite 2b. 85% of the dried product
was wurzite zinc oxide. The product was in a whisker shape having a
m nor axis of 0.02 pmand a major axis of 1.2 pm Fig. 3 shows a

m cr ophot ograph of this product. 25[0129] <Exanple 14>

UV-protecting cosnmetic 4 as an external gy eparation for skin of the
present invention was produced in the sane 46 manner as in Exanple
12 by using Conposite 2h in accordance with follow ng Table 3.
UV-protecting cosnetic 4 had SPF 21.1 and PA++. [0130][ Tabl e3] Table
3 Conponents Masgbeximeter, ZXheemesndt$ cincdutled3- Butpretbiailing

cosmetic 1 had a brightness difference of 1.26;
UV-protecting cosmetic 2 had a brightneés difference of
2.03; and UV-protecting cosmetic 3 had a brightness
5 difference of 3.69. The results revealed that the
cosmetics of the present invention each had no white
appearance.
(0128] <Example 13>
Zinc chloride (9 g) and polyacrylic acid (degree of
10 polymerization of 5,000) (2 g) were dissolved in a mixed
solvent of ethanol (116 g) and water (81 g), to thereby
prepare Liquid A. 6 N caustic soda (31 g) was gradually
introduced into Liquid A under stirring at room temperature,
and the whole was heated 20 minutes after from a total amount
i5 was introduced, maintained at a reflux temperature for 1
heur, and cooled. After cooling, an operation of
decantation and filtration by using 50% water-containing
ethanol was repeated three times, and an obtained
precipitate was dried at 90°C for 4 hours, to thereby obtain
20 a dried product (5.3 g) as Composite 2b. 85% of the dried
product was wurzite zinc oxide. The product was in a
whisker shape having a minor axis of 0.02 um and a major
axis of 1.2 pm. Fig. 3 shows a microphotograph of this
product.
25 [01289] <Example 14>
UV-protecting cosmetic 4 as an external preparation

for skin of the present invention was produced in the same



Et hanol 5 Phenoxyet hanol 0. 4 POE (20) behenyl ether 0. 5 Sodium

car boxynet hyl

cellulose 0. 1 Water (ii) 77 Conposite 2B 10 Total 100

5 [0131] <Exanpl e 15> Zinc chloride (9 g) and pol yvinyl al cohol
(degree of polynerization of 10,000) (2 gh6were di ssolved in a m xed,
sol vent of ethanol (116 g) and water (91 g), to thereby

10

15

manner as in Example 12 by using Composite 2b in accordance
with following Table 3. UV-protecting cosmetic 4 had SPF

21.1 and PA++.

[0130] [Table 3]
Table 3

Components Mass%
(i)
1, 2-Pentanediol 2
1, 3-Butanediol 5
Ethanol b
Phenoxyethanol 0.4
POE (20) behenyl ether 0.5
Sodium carboxymethyl cellulose 0.1
Water 77
(ii) '
Composite 2B 4
Total 100

[01313 <Example 15>

Zinc chloride (9 g) and polyvinyl alcohel (degree of
polymerization of 10,000) (2 g) were dissolved in a mixed
solvent of ethanol (116 g) and water (91 g), to thereby
prepare Liquid A. 6 N caustic soda (31 g) was gradually
introduced into Liquid A under stirring at room temperature,
and the whole was heated 20 minutes aftex from a total amount
was introduced, maintained at a reflux temperature for 1
hour, and cooled. After cocling, an operation of
decantation and filtration by using 50% water-containing
ethancl was repeated three times, and an obtained
precipitate was dried at 90°C for 4 hours, to thereby obtain
a dried product (5.3 g} as Composite 3b. 85% of the dried

product was wurzite zinc oxide. The product was in a



10 prepare Liquid A. 6 N caustic soda (31 g) was gradual ly introduced
into Liquid A under stirring at roomtenperature, and the whol e was
heated 20 m nutes after froma total anmount was introduced,

mai ntained at a reflux tenperature for 1 peur, and cooled. After

cool ing, an operation of 15decantation and filtration by using 50%
wat er - cont ai ni ng et hanol was repeated three tines, and an obtai ned
precipitate was dried at 90C for 4 hours, to thereby obtain a dried
product (5.3 g) wdSskerpeshpe Bhvifib% afinbheadld egk r.odugh RS IHZidre
zinc oxide. The product was in a 47 whisker shape having a m nor

axi s of 0.05 pmaaid afmaj oruaxi Fief. Q. Shpws &i@icloghvsyraph of this
m cr ophot ograph of this product. 5Industrial Applicability [0132] The
present inventi groclantbhe applied to paint, a cosnetic, and the like.
48 CLAIMS 1. A nethod of producing the inorganic powder conposite,
conprising the steps of: (a) dissolving a netal salt and one
kind or two or nore kinds of conpounds selected fromthe group

consi stiny of: dndowsirisdrbpryi¢abilkity represented by the general
formula (1) wherein X represents hydrogen; a polynmer of the |ower
carboxyl i c aci d;10d3€ar boxy|The aEpaeyednvanityenreyt bsaand asytemaint,
general fornula (1) wherein X represents an atom excl udi ng hydrogen;
and a pol yner off CREMELEBoxIHctild Ferivative in a water-m scible
organic solvent or a mxed liquid of water and a water-m scible
organi ¢ sol vent; and (b) neutralizing the netal salt; [Chem cal
formul a 1]



Oll RCOX in the fonnula: R represents a hydrogen atom or an
al kyl group or al kenyl group which may have one or both of a carboxyl
group and a hydroxyl group; and X repagsents hydrogen, an al kal

nmetal, or pol yoxyethyl ene having 23 or | ess carbon atons. 2. The

met hod according to claim1, wherein t he conpound represented by
the general fornmula (1) conprises one or both of the | ower carboxylic
acid and a derivative thereof, and CL 1(‘)/fgle nmet hod further conprises
pol ymeri zing the | ower carboxylic améﬁJ r" the derivative thereof
after neutralization of the nmetal salt or reduction of the netal.

3. The et hod alGﬁQﬁéiﬂxdtgoﬂlﬂodiﬂcﬁl'E%éLinQF aric phhE&RbMpbiR, WRlRIsiEBCiRse
)

organi c solfyent conpri ses one Kind of conmpound or a m xture of two o
nmore ki nds®’of conpounds sel ected fromthe group consisting of

met hanol , et harfe) dissalvihg swpabgétraat onelkind betwoedrmante kindoofiiongpotindsany
one of cl g (=YRc I . L G L i
representg%ﬁ%§&ﬁﬁg”§g%ﬁ@gf3$%¥ﬁﬁP%;f?§ﬂkﬁg@éﬁ%ﬂ§ﬂg§é%%§gﬁﬁéqh3drQgen
conpri ses SsAgrakioraula (wisrein Xaspresqutsiydrogenanpbons of thedpuer ampox o
L romth eogarcm;x R cmaﬁjlﬁtabmmeﬁbatmnq;rgﬁhted ap @heth geherangﬂxmlh (D varkdis Xeach
aving 1 S [ - ) t he rbo i.cacid . .
derivati vef%érgé pe(rﬁgssaé‘fﬁa?_o élg 8’8‘%}&{1@%(15%}1 a‘fﬂdfa&"#ﬁ?%{ 0% %e C@%ﬁﬁdfcsa&d cgeﬁlg and
or two or p@MmatKimigeblgorganiosokpetdivineined heidd of watef and aweateremistibley | i ¢
aci ds eachyrBayd dvehf) afd | ess carbon atons. 5. The net hod

according to any, one of cl ai lto 4, wherein the polynmer of the
car boxylic aci EM)J&P}%%% eFB%lé%lgnt ed by the general fornula (1)

conpri ses [Chemicah®irmonlativo or nore ki nds of conpounds sel ected from
the group consisting of: an alkali salt of polyacrylic acid or

pol ymet hacrylic acid; and a peﬂyoxyethylene adduct of polyacrylic
acid or polynethacrylic acid. 6. The nethod according to any
one of clainms 1 to 5, wherein hhe netal salt conprises an inorganic
acid salt of zinc, iron,lg numn )Hagnesiunl titanium barium
manganese, cerium cobalt, calciu cadm um strontium copper,
chrom um zirconium gold, or silver. 7. An inorganic powder

conposi te, obt ah iRdordl4: FercpRE&RS BEROEMIaktn, 0P af ARV Brdup or alkenyl group
which may have one or both of a carboxyl group and a hydroxyl group; and X
represents hydrogen, an alkali metal, or polyoxyethylene having 23 or less carbon
atoms.

2. The method according to claim 1, wherein

the compound represented by the general formula (1) comprises one or both of
the lower cartboxylic acid and a derivative thereof, and

the method further comprises polymerizing the lower carboxylic acid or the
derivative thereof after neutralization of the metal salt or reduction of the metal.

3. The method according to claim 1 or 2, wherein the water-miscible organic
solvent comprises one kind of compound or a mixture of two or more kinds of
compounds selected from the group consisting of methanol, ethanol, and isopropanol.

4. The method according to any one of ¢claims 1 to 3, wherein
the lower carboxylic acid represented by the general formula (1) wherein X
represents hydrogen comprises one kind or two or more kinds of compounds selected



8. The inorganic powder conposite according to claim1, wherein the
carboxylic acid derivative represented by the general formula (1)
conprises one kind or two or nore kindgsg of conpounds selected from
the group consisting of: an alkali salt of a nmono, di, or
tricarboxylic acid having 10 or | ess carbon atons; and a
polyoxyethylene adduct of a nono, i, or tricarboxylic acid having 10
or less ¢ ni osite

aGcor o ng. TOR DR FoFisinE ofiRg, T PRSP DU PRES SAEh HoVIBE 08t e

pol yner repriggetimasdanl t he gener al fornula (1) conprlses one kind or
two or more kingsclo,GRERANAENBGL Retathild ByME Dt aoqmo%ﬁl%]g@s of

an al kali salt of polyacryl.i pol yrnet acry
pol yoxyet e A dye ot mgre B‘f%Pg@Pl)’PWPt Tyderts adfuchan ?TW%’PW 1SaCigs| .

10. The i natlghaving Jowdess cabopawidse accor di ng to any one of clains 7
to 9, wherein the inorganic fine particles conprises one kind
of compound or a mxture of two or nore kinds conpounds selected from
t he group consissThewgedpd agcopdingio apyicneof dumsd to dowheeia therpedyrosi adéhe

anld o fdaﬁﬁﬁxt ? G A0 GRFRATSREregiedkiyEe Qéneia\l\'fbrﬁ&ﬁlam @mlﬁria@bsoﬂefkum?dral S
Sel ect e rom e consl s

e tros o e S 5 BB Do fof s g Cisisthe oF: Bketi it of
cadm um gtolyatylio agid oo pplemethetiyberkaninand amob'nxyﬂ&wlgmladducanﬂpcﬂydcmdrc

11. The inQrog ﬁmﬂﬁﬁg gegposite according to any one of clains 7
to 10, mherelnq% e |no§g§n|c fine particles have a particle size of

0.1 urn or less, and the inorganic fine particles are present
i ndependent | y fer Qe echaingdcbd@ing to any oneldf. cldime 1i 1003, wlidréin pheveietal salt

conposi te c%g-ﬁ:%%% aQangr arﬁ@chﬁ)Pﬁt Qifzn(fcl, ?ﬂogsalgm}nﬂm é‘@g}é@ﬁﬁﬂe 'tf@an m, barium,

per cent age anirc fine
conposi t i CRAANERNGSH éerlum cobalt3 camwr@xt@ﬁwaqm,pﬁ@@lamn @ﬂpﬁeﬁr ahRgDRUm,

conpr|5|ngn&aﬂumngﬂ&aﬂggw@omder conposite according to any one of
claims 7 to 12 14. An aqueous nail enanel, conprising the

i norganic pomder conposite according to any one of clainms 7 to 12.
15. An aqueous i7nkn inougepici poindgr ¢amposite ohtained bp Swdesthaigeperdingdo claim
according to any one of clains 7 to 12. 16. An aqueous coati ng
material, conprising the inorganic powder conposite according to any
one of clainms 7 to 12.

8. The inorganic powder composite according to claim 1, wherein the carboxylic

acid derivative represented by the general formula (1) comprises one kind or two or
more kinds of compounds selected from the group consisting of: an alkali salt of a
mono, di, or tricarboxylic acid having 10 or less carbon atoms; and a polyoxyethylene
adduct of a mono, di, or tricarboxylic acid having 10 or less carbon atoms.

9. The inorganic powder composite according to claim 7 or 8, wherein the
carboxylic acid derivative polymer represented by the general formula (1) comprises
one kind or two or more kinds of compounds selected from the group consisting of an
alkali salt of polyacrylic acid or polymethacrylic acid, and a polyoxyethylene adduct of
polyacrylic acid or polymethacrylic acid.

10. The inorganic powder composite according to any one of claims 7 to 9,
wherein

the inorganic fine particles comprises one kind of compound or a mixture of two
or more kinds compounds selected from the group consisting of: a metal oxide; and a



50

metal hydroxide, and

the metal comprises one kind or two or more kinds of metals selected from the
group consisting of: zine; iron; alwminum; magnesium; titanium; barium; manganese;
cerium; cobalt; calcium; cadmium; strontium; copper; chromium; zirconium; gold; and

silver.

[1. The inorganic powder composite according to any one of claims 7 to 10,
wherein the inorganic fine particles have a particle size 0f 0.1 um or less, and the
inorganic fine particles are present independently from one another.

12. The inorganic powder composite according to any one of claims 7 to 11,
wherein a percentage of the inorganic fine particles is 60% by mass of the composition
Or IMore.

13. An external preparation for skin, comprising the inorganic powder composite
according to any one of claims 7 to 12.

14. An aqueous nail enamel, comprising the inorganic powder composite
aceording to any one of claims 7 to 12.

15. An aqueous ink, comprising the inorganic powder composite according to
any one of claims 7 to 12.

16. An aqueous coating material, comprising the inorganic powder composite
according to any one of claims 7 to 12,



