vV 14 DESCRIPTION Organic Acid Anion Containing Alum num Salt Hydroxide 5
Partjcles, production nethod thereof, and use thereof BACKGROUND OF THE

4 NVENTION (i) Field of the Invention The present invention relates to
organic acid 10 anion containing alum numsalt hydroxide particles, a
production nethod thereof, and use thereof,, That is, the present invention
relates to organic acid anion containing alumnumsalt hydroxide particles
which can be used in various fields, such as fields of 15 construction,
food, agriculture, sem conductors, electrophotography, nedical care,
cosnetics, chemcal, resins, fiberBESGRIRMDDEGN, and other industria
fields, and a production nethod of the particles. Mdre specifically, the
present invention relates to organic 20 acid anion containing alum num salt

hydroxide parid£hes mbiehahaven T yLER 1Bl BNAmiROIgl PRt akexdianet er,
are in the shape of spheres, pairs, rectangular parallelepiped, disks (go
stones), 5 heXagdnaflpBat @xoduebignametkedcyhpaears, ardhave tbgrept

noi sture absorbability and excellent addability to rubber or the |ike, and
to a production nmethod of the particles and use of the particles. (ii)

Descri pti on gadierBeNat evF ATHEA TepERSGat i ve al unite conpound is alunite.
30 Natural alunite exists as al unstone in heat mneral deposits and
aci d-corroded ar ead Hforfe@lBy odctfie TW3*RR&EE or hot springs. Synthetic

I b Lo S R T
Publ i catlicon &rdescradmesad metidcdl iod nsymtdest Zhipdroxide particles, a
production method thereof, and use thereof. That is,
the present invention relates to organic acid anion
containing aluminum salt hydroxide particles which can
be used in various fields, such as fields of
15 construction, food, agriculture, semiconductors,
electrophotography, medical care, cosmetics, chemical,
resins, fibers and rubber, and other industrial fields,
and a production method of the particles. More
specifically, the present invention relates to organic
20 acid anion containing aluminum salt hydroxide
particles which have a very small and uniform particle
diameter, are in the shape of spheres, pairs,
rectangular parallelepiped, disks (go stones),
hexagonal plates, rice grains or cylinders and have low
25 moisture absorbability and excellent addability to
rubber or the like, and to a production method of the
particles and use of the particles.
(ii) Description of the Related Art
A representative alunite compound is alunite.
30 Natural alunite exists as alumstone in heat mineral
deposits and acid-corroded areas formed by active
volcanoes or hot gprings. Synthetic alunite is used
in the industry as an adsorbent, an additive to resins,

a filler and various carriers. The following



al ugst one by m xing alum num sul fate (A12(S04)3), potassiumsulfate (K2SO4)
and ,sodium sulfate (Na2SO4) 5 in a given ratio and agitating the m xture
-continuously at 100C under atnospheric pressure for 48 hours by a magnetic
Stirrer equipped with a hot plate. Publication 2 describes a method for
producing alunite having a specific surfgce area of 200 to 240 10 n2/g by
addi ng potassium sulfate (K2SO4) and pot assi um hydroxi de (KOH) to an

al um num sul &airfr &L 2S@ Bhodaguepgskawii i on to adjust the K/Al ratio to 5
and the pHto 3.7 and boiling and refluxing the solution for three hours.

It has been report 8¢hhaEaii@h Lede5 FridRRR sdmBy: hof S oet pgsd zing

fl ake- shaped g gat e :why c |t \LJ i f y15 to 30A
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adsor babi | i t pata8392uancsNCtf ane (EdsWrds sacd dsoddyes swelfat20 Rubiscation 1:
Kono et al., .Mneral ogy Journal,_ Vol. 20, Nu 1.,and 2, .. 13 to 23,
January ahd’ ARG LTSI AEd PG 2 T RGUE AR LU IR AT TBROBRM cal
Soci ety of Japan,od985(Ake P tid8phe ibd AsemriNNadSEEor 4Br B NGl ani te
conpounds at low 25 cost and in good yiel'd to use themas adsorbents in the
i ndustry, thaafgleonicng tPubrecatd DnspBed whdhsaanteot kndwt.e Publication 3
(JP-A 64-11637 (thguggrn1"éP-A" Sq %%qugerein nq@gsda% "unexam ned

publ i shed Japanese Jp%ﬁl rJitonap | #&85on 3sdgsg'rei Lhan o4l JAF P utcy}dbg

adsor bent repnegent ednby ihe Aokl NP EOEMH s ce M-3R 24 O0) @ o Whegein M
represents a nonoval ent cation, and M represents Al or a combination of A
and Fe(110)) m°Z9 byd askli ig BOBEP Shew| $1é fakwg adde 3 da id metas@iwr  t han
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agueous solution to adjust the K/Al ratio to 5 and the
pPH to 3.7 and boiling and refluxing the solution for
three hours. It has been reported that alunite

15 produced by this method is a flake-shaped porous
aggregate which has slits having a width of 15 to 30A
and has water adsorbability comparable to that of
silica gel and high adsorbability to S0, and NO and
adsorbs acidic dyes well.

20 Publication 1: Kono et al., Mineralogy Journal, Vol.
20, Num. 1 and 2, pp. 13 to 23, January and April, 1991
Publication 2: Inoue et al., Journal of Chemical
Society of Japan, 1985(2), pp. 156 to 162

As methods for producing alunite compounds at low

25 cost and in good yield to use them as adsorbents in the
indusgtry, the following Publications 3, 4 and 5 are
known.

Publication 3 (JP-A 64-11637 (the term "JP-A" as
used herein means an "unexamined published Japanese

30 patent application") describes an alunite type
adsorbent represented by the following formula:

MM';(S04)2{(OH)¢
{wherein M represents a monovalent cation, and M’

represents Al or a combination of Al and Fe(III}),



synthesi s thereof, a method in which when alumnum5 sulfate or a

combi nati on of alum num sulfate and ferric sulfate and alkali sulfate are
.subjected to a heating reaction in an aqueous sol vent containing al kal
hydroxi de, the pH of the reaction solution is kept at 4.0 to 4.4 fromthe
Start of the reaction and the pH 10 of the reaction is kept at 3.8 or higher
in the reaction process so as to crystallize an alunite type |ayered

conpound havigi afari6GeasSEBRESE Ll ¢ iU PELaakCarisa slesebtbetaller
Publication 4 (JP-A 64-11636) describes an 15 adsorbent conposition that
conpri ses a Wehyeh@buB / goaPEsht POF oI MBENY 14 Ny e P EBNPdE@TE hawi ng a

chem cal structure.repr {ed. b he faoll ow fqr a; (S 2(0H) 6
20 (wherein lﬂfrleﬁ'p[f%sgﬁt gﬁgmno%%v% %n?mc,ag‘t]i%ﬁ Q@ﬁa‘ %Inajé eIB}Z'é/Iént ?’SAI tzcgjf
Fe(l11)), andvanthésdist eehgpeodr, jarmgittteod ypa ertyisthal whtemicd Lueimama
anor phous_silica_or anorphous silica alum na whose ampunt is 5 to 80 W%

based on T he S4yEREE LHHGHP ARG L3501 Rt A RS e hdaits endifeddel @rea of
not smaller thane,3Q0,08% ¢ 1ans & RANS MOL UPB.OL ubote SPBL! €5 ghﬁ%aoci gi/g.

Further, it is described with respect to a production nethod thereof™that
al unite type rmacfaposiite appequieyesed clonpotindcaaibe ng yst khlliized

dependi ng on,30. starting terj al d the value of pH in the reaction.
Publ 1 cat Lon S YRR AL2600 793 T BEc FPged &2 S EhPRuRe BhabBE oF St it
al kali al um nung sgbt 4  hydrexhdenehait £OAPHIES@hd NdeperRdet RAHL kLRI S
represented by the following formula: 4 MA13(SO4)2(OH) 6 (wherein Mis a

monoval en® aldéatiharated clot cani anreBituat Yr Bupy hipgbeandnDyBestepsfyion. 2 <
D75/ 025 <_ 2process so as to crystallize an alunite type layered
compound having an increased specific surface area is
described.
Publication 4 (JP-A 64-11638) describes an
i5 adsorbent composition that comprises a homogeneous
composition comprising a layered compound having a
chemical structure represented by the following
formula:
MM'; {(S0,) 2 (0H)
20 (wherein M represents a monovalent cation, and M'
represents Al or Fe(III)},
and an alunite type or jarosite type crystal structure
and amorphous silica or amorphous silica alumina whose
amount is 5 to 80 wt% based on the layered compound and
25 that has a BET specific surface area of not smaller than
300 m?*/g and a pore volume of not smaller than 0.1 ml/g.
Further, i1t is described with respect to a production
method thereof that alunite type and jarosite type
layered compounds can be crystallized depending on
30 starting materials and the value of pH in the reaction.
Publication 5 (JP—A 2000-7326) describes a
spindle-shaped or spherical alkali aluminum salt

hydroxide that comprises independent particles, is

represented by the following formula:



5 when particle dianmeters at 25% and 75% val ues of vol une-based cunul ati ve
particle size distribution curve by a Coulter nethod are represented by D25
.and D75, respectively, and is specified by chem cal conposition, and X-ray
diffraction i mages, the pH of 10 5s aqueous suspension, a BET specific
‘surface area and noisture absorbability ich are different fromthose of
alunite. Further, in this publication, an alkali alum num salt hydroxide

whose paraneters sygh.agd,hg (du) k specific gravity of particles, a
vol une- based 15 nedi an di aneter, the degree of sharpness of particle size

di stribution,(wiremepack iationonovefrertiybkiddene tand e heanlezgmwendgfum
abrasion are _optimumw th_respect ta .conpatibility with resins is proposed.
As for a prgal?&]?n};h ﬁléf‘ h%B%I %&Fegfa?“r?g?’s descri bed that 20 al um num

sul fate, alkali sulfate of gmmnicum sulfate and al um num hydroxi de are
subjected to a hydrothermal treatment. Further, a nethod of controlling the
shape of5 parhied] Rars i khedigamgfiRre ot 2 Thi adde 15%a¥pd ussiggést ed. 25

Meanwhi | e, PUB!liLﬁ&‘éins%c{J ar%fﬁ‘a égéarq:ifc?igsg%.fe TG0 {9l ion
synthesi zing "jarosSite Tparticles (‘anorphous water-containing Terric oxide
particl e powdary/e whiych el splremiecahodhapes, répresantadebygd pardnd! e

dianeter of 3 to 30 m a sgecifi ¢ 30 surface area_ BET value of 150 to 300
n2/g and a bHrk: dERSRSCBE V6 1Y 1 02291 I nFPERA tared r BYr &S &AMy the

foll owi ng foppmyhass REGSH S a2x( Py & { Rekd ot 5 ohNal malfdhs | OEhEh?JI'ﬂ ide. )
Thi s publication proposes repetitive use of reaction 5~ nother |Tquor, i.e.,
"j arosi tld pabfi skeecuee puspeced oy PBEBT ngp exyideare comt Harieng rgss atrhit ough a

mxed 5o Uhan ol te! Sheoumapliaks selabchand: 2 ek e aluban of

tenperature paEn@gelWhite. Further, in this publication, an alkali
aluminum salt hydroxide whose parameters such as the
bulk specific gravity of particles, a volume-based

15 median diameter, the degree of sharpness of particle
size distribution, an aspect ratio, a refractive index
and the degree of abrasion are optimum with respect to
compatibility with resins is proposed. As for a
production method thereof, it 1s described that

20 aluminum sulfate, alkali sulfate or ammonium sulfate
and aluminum hydroxide are subjected to a hydrothermal
treatment. Further, a method of controlling the shape
of particles to either a sphere or a spindle is aslo
suggested.

25 Meanwhile, Publication 6 (JP-A 6-122519)
discloses a method for synthesizing "jarosite
particles (amorphous water-containing ferric oxide
particle powder}" which have spherical shapes, have an
average particle diameter of 3 to 30 um, a specific

30 surface area BET value of 150 to 300 m?/g and a bulk
density of 0.7 to 1.1 g/ml and are represented by the
following formula:

RFe; (S0,4) 5 (0H) ¢ (Ris K*, Na', NH," or the 1like.)

This publication proposes repetitive use of reaction



hi gher than 45 C and not higher than the boiling point . " Sumrery of the

| nvention Problens to be solved by the Invention It is proposed in the above
Publications 2 and 10 3 to 5 that a synthetic alunite conmpound can be used
as an additive or a filler to resin, rubber and the |like, an adsorbent for
odor ous conponents, or a carrier for dyegsand the like. In general, when
the synthetic alunite conpound is used as an additive or a filler to 15

e T ow o Slo Pl e, d1el s PICYESEc LA f Pt s ARE BATMRHILsShOU! ¢

have | ow noi Sture absorp hacid resrStance” an
di spersi bi | i tyy tpaseiimgn rzgy@@re{a:onatalmm@ gacharhtalgi apentixesi such as
tensile strength; however, in addition tqg these 20 properties, transparency

(total Iight SFEMEHPT SHce? HEEEHMS W@Héﬁ%&%é&él@é’a&%@ ﬁh?hlﬂefra%g
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uni formparticle dianeter (sharpness of particle size distribution or the

cl osest %11 |ang qxed@mmmzsemﬂ@edmaﬁeml ng tcmna@plaltctam onanglen of

addi ti on, th nth ni t oun to a resin, the
conpound i s ‘rehéjtﬁ}fl %nh |9%E HBFFCW%and%ﬁgt?%f’Ttl&grE’&&@etthe
frequency of gaﬁmléfgnw o{heclmggé ﬂgl@fn afilter and to inprove
processability in 30 processing the mxture into fine fibers and the I|ike.

To satisfy tHFEebiens rePreRfs SAived bequekeednettifB particle di aneter
be reduced and the Qarg%néggmg aggxl Litljﬂg ypitr %Qﬁﬁﬁfﬁatel h@mit Inke

ensured w thout dégra IFspersi y 1nto resin
requi rememt s acand r fdt bta teachs phhevet andal herie ¢ scamppioid e@ahhaate \M‘@@dt he
particle dianmeter is reduced to _inprove nmechani cal properties and
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causi ng deterioration in
dyes and the 11ke In general, when the synthetic

alunite compound is used as an additive or a filler to
15 resins, rubber and the like, it is needless to say that
the compound should have low moisture absorbability,
high acid resistance and good dispersibility to
minimize deterioration in mechanical properties such
as tensile strength; however, in addition to these
20 properties, transparency (total light transmittance
becomes higher and haze becomes thinner as particle
diameters become smaller) and a constant particle shape
and a uniform particle diameter (sharpness of particle
size distribution) for the closest filling are often
25 required depending on applications. In addition, when
the synthetic alunite compound is mixed into a resin,
the compound is required to have a uniform particle
diameter to reduce the frequency of occurrence of
clogging of a filter and to improve processability in
30 procegsing the mixture into fine fibers and the like.
To satisfy these requirements, it is requested that the
particle diameter be reduced and the particle shape and
the uniform particle diameter be ensured without

degrading dispersibility into resins. The above
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mechani cal properties and transparency. The conposition described in the
aboye Publication 2 has so high noisture absorbability that it cannot be
.used 10 as an additive to resins, rubber and the |ike. The above
Publications 3, 4 and 6 do not disclose nethods for securing a particle
'shape, a uniformparticle dianeter, and these properties, and conpatibility
or dispersibility into a resin or retainability of 15 nechanical properties

such as tensj it r ' th 0 Publ i cation 5
Suggeats o REERE TBEnE s TRt e barrr e S FReT S LEpRere or a
spi ndl e by cpabiddmnghptl whem neactpant i clhe sd ienkacdr S 8 noodpkete tand i s
an unrealistic and 20 uneconom cal nethod particularly when a heating

reacti on at h"§F SERpEF RLCR4 BRAPGESISecanse P AKSPR YRR YXi de as a pH

adj uster nustebe Afdded Wiid ecupHtiibAeaguned i egicebdbie i deryghs during
the reaction. Further, Publication 5 does not nention 25 nethods for

control | iBng dipaetyzibidiidmpet éntandepansi.clrukbee dirsdrthet ilonkehi ch are

i . ~Shaped i.cl di.scl in l,i ' h
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deteriorates gn an eqéironnent where 5 relative humdity_is high., Further,
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acidic envireprenfe adide 4 egdrkat-10 BAYSACi d uniform particle

diameter, and these properties, and compatibility or
dispersibility into a resin or retainability of
15 mechanical properties such as tensile gtrength are
unknown. Meanwhile, the above Publication 5 suggests
a method for controlling a particle shape to either a
sphere or a spindle by controlling pH in a reaction.
This method is incomplete and is an unrealistic and
20 uneconomical method particularly when a heating
reaction at high temperatures is involved, because
alkali hydroxide as a pH adjuster must be added while
pH is measured at given time intervals during the
reaction. Further, Publication 5 does not mention
25 methods for controlling a particle diameter and
particle size distribution which are important
parameters. Shaped particles disclosed in
Publication 5 show relatively great variations in
particle diameters as indicated by the value of D;s5/Dys
30 which represents uniformity of particle diameter being
higher than 1.45 and show an actually obtained average
particle diameter of not smaller than about 2 um.
Meanwhile, when the synthetic alunite compound

igs used as an adsorbent or a carrier, waterxr



resi.stance. Accordingly, a change in crystal structure associated with
adsgrption and carrying in 10 the strongly acidic environnent is required to
.be as snall as possible. However, acid resistance is not described at al
in any of the above Publications 3 to 6. The first object of the present
‘invention is to 15 provide organic acid anion containing alum num salt

hydr oxi de particles having a unifornlpartpcle shape and a uniformparticle

di aneter. The,secaond. ohj.ect of th present invention,js to ovi de organic
e ani on | GHRGH T RG Lt RURCedS "PoargRl iS pBAS b ehay iy SBERove)
shapes whi chriaperdpt cheen: kapwai tihent Rigstr DBpacti 10f thke ¥ &sent i nvention

is to provide organic acid anion containing alum num salt hydroxide
particl es haViulg vartéed exésals an Iproheppied ure pbsoghalil ékaelthet

adsor babi | i .tgatsoaa's@ﬁaﬁﬁﬁtﬁﬂﬁ%%e2?05}3& déé’sl'r{‘% tQﬁJi@&ﬁ@%‘i‘& Whede
strongly acidi¢c “environnment, “havi ng goo |spersﬁb| ity Tnto a resin,
rubber ors t heellidtei vad hgooidd inolydals | hiyh .notFuteh e, oreed $ 6 gblelre: phyiaidcal
properties of the resin, rubber or the |ike even when dispersed therein in

hi gh 30 densFEyT HRBSHT det BRPEEd hg' ¥he 1™ BT 8PS 1 Bcat FRE IRl er i al
or the |ike gyamupbenngddashhanknandoatinddgheticd O6 hAtd ikeiqThe fourth

object of the present invention is to provi a net hod pr oduci ng
organi ¢ aci dramsiost goaeai nidyc ak diinginy sabt dhaednogi de & rparkiilcl es having a

desired parti%Ie shape and a uniform, particle dianmeter.. The fifth object of
the present SHENtYOR ﬁ?ﬁ%Fb?%ﬁ%%éﬁh ad98PEet 1 °Bn @G (SRAFBY DY dbor ber

and a rasgi N eMEQ £6AG IMNiLIL 5e he, BPEMRH tOr URNE 6 gRGI 1tk @NE BN HEORY AT Ni Ng
al um num salt hydroxide "particles. Means for solving the Problens The
present inveAM@lsl hadePsiiisihéeg -t hdlowever, acid resistance is not

described at all in any of the above Publications 3 to
6 .
The first object of the present invention is to
15 provide organic acid anion containing aluminum salt
hydroxide particles havingauniformparticle shape and
a uniform particle diameter. The second object of the
present invention is to provide organic acid anion
containing aluminum salt hydroxide particles having
20 novel shapes which have not been known. The third
object of the present invention is to provide organic
acid anion containing aluminum salt hydroxide
particles having various excellent properties, e.g.,
having excellent adsorbability to alkali substances,
25 not losing the functions in a strongly acidic
environment, having good dispersibility into a resin,
rubber or the like and good moldability, not
deteriorating the physical properties of the resin,
rubber or the like even when dispersed therein in high
30 density, and not deteriorating the flowability of
coating material or the like even when added to the
coating material or the like. The fourth object of the
present invention is to provide a method for producing

organic acid anion containing aluminum salt hydroxide



10 unexpected result that organic acid anion containing alumnumsalt
hydroxi de particles that show particle size uniformty which has not
.heretof ore been achieved and have a rectangul ar parall el epi ped shape can be
synt hesi zed by adding oxalic acid (C2H204) to a m xed 15 solution in a known
‘synt hesi s nethod of alunite conpound paréicles in which a sodi um hydr oxi de
solution is added to the m xed solution Conprising alum num sulfate and

sodi um sul f , t i r i 0 [ in
the above PUBrTeatybhe BpYingd FREIT Y SALLNRe FRSES AR A ATESH (Dt
organi ¢ aci dpamitainc tentidiamageal. unfihem Bakt Hhysls pxcde o Hat hieClpase séawi ng
very high uanornitY in . particle si.ze and having a spherical shape and a
smoot h parti ¢P¥EDS Sl flécé:%%rﬁgléfnt%s?QESIW%ﬁdi AG MOtV amURAdr oxi de

to a mxed sghllde SORRId H NBe 8k HMRIMP o S UkFidde . wROEAS Sk Sk f aheand
oxalic acid. The present inventors have devel oped studies based on a nunber
of experisnentgsgesihg ahddaboieBTdindingnas limésumisad t ésyd roxtilsy have
found that organic,acid anion containing alum num salt hydroxide particles
that have vaP %331%}13595 whi ch have not been attained by a conventi onal

met hod and particle size wuniformty and are represented by the foll ow ng
formula 9 (1) can be synthesized by adding a given anmpunt of an organic
acid to a niNeansvl fiero®ahvanendde sjrekes®™s nmet hod of al umi num sal t

hydr oxi de particl es,i.n ' a [ i.d Lon taining a
nonoval ent 5 catid?thIﬁ%%%gnfoqfﬂ%gﬁ#§%%y2%$ﬁgigﬁﬁg%#%F%SﬁﬁgQa sul fate of
a trivahent tepkapeatted sWdale ohattherganavalentd cahiomn asotaahdlnikst to

cause a heating reaction. Further, the gresent i nvent ors have al so _f ound
10 that or gafi&MdtgMafifdit LPHLAS AR AGmhss that show particle

size uniformity which has not heretofore been achieved
and have a rectangular parallelepiped shape can be
synthesized by adding oxalic acid (CpH,0,) to a mixed
15 solution in a known synthesis method of alunite
compound particles in which a sodium hydroxide solution
is added to the mixed solution comprising aluminum
sulfate and sodium sulfate as a catalyst to cause a
heating reaction as disclosed in the above Publication
20 5.

Further, the present inventors have found that
organic acid anion containing aluminum salt hydroxide
particles showing very highuniformity in particle size
and having a spherical shape and a smooth particle

25 surface can be synthesized by adding potassium
hydroxide to a mixed solution comprising aluminum
sulfate, potassium sulfate and oxalic acid.

The present inventors have developed studies
based on a number of experiments using the above

30 findings as clues. As a result, they have found that
organic acid anion containing aluminum salt hydroxide
particles that have various shapes which have not been
attained by a conventional method and particle size

uniformity and are represented by the following formula



hydekoxi de particles having a desired particle dianeter and a desired
particle shape according to applications can be obtained by changing the
.kind of the alkali hydroxide to be added or the kind of organic acid or 15
organic acid salt in particular. Mre specifically, organic acid anion
‘contai ning alum num salt hydroxide particles can be obtained which are in
the shape of not only a sphere but also pair, a rectangul ar

par al | el epi ped, i ( . a,.l] in_or . 0, cvlinder. _To the
best of the grqés%r?tq{ %%e%?g?_tg%n; %1%\% lejyg(eé%%{rrg n“l—’lcgé%ied‘gaannlrl Ao Rtaitt ng
al um num sal brgaydi Oxadedpart iacheisxed. 2ol uaaimph eXnpar khelwds sEeoheissidig an
organi c acid and an alunite,ggpe conpound are novel. 25 In the present

i nvention, tREERRARICHr gAML BeNgSaari S IBAKAIGR R BF dFilfin SRI ¥hdvdt oxi de

particles argy H¥¥£§§2Eg@ﬂ3&£5§ Eahhpw /g EBHF&fhihﬁ:a monovalent
O (1) I e

Ma[ Al 1- xM x] bAzBy( OH) n wherein Mis at |east one cation selected

fromthe5groopt i3t coasiasideg bbb Ndre Kiquﬁsoaudﬂﬁﬁﬁcommimsihg at | east

ti | ected framth i st f Cuet  _Zn2 Nif Spa+, Zré
Por . Fes aRbLRae OA s GF B4R onBebrgatedat ¢Shiohe pibrEPably  at

| east one sefeelRehfeAm H©NSnPATLth 0OBa2R 195 gANEe KhusarRoydieiag d and
an organi c oxycarboxylic acid, nore preferably at |east one selectéd from

ani ons basedrémct@eBrgani ¢ carboxylic acid and an organi c oxycar boxylic

acid which have 1 carb a IS h re referably at |east
one sel ected fron1%ﬁf%§§a asggeokgﬁg%egFgéﬁ?%ggggﬁﬁayg?geagﬁﬁﬁﬁn ogﬁ“%rganic
oxycar baxyl i ehaacishwhdlr heyedl alroi b Epartdd Chliag Yo Pukonl® <£a1bon  atons
and 1 to 4 (Rreferably 1 or 2). carboxyl groups, particularly_preferably at

| east one sel¥TEKIABRIRELILO &P AV EBASE AT ML BRSO beclidfet®itrate

ton, a malaLgy QNaed b d A frifle BnAPEYAEE9Rg 8 98bAfcations
can be obtained by changing the kind of the alkali
hydroxide to be added or the kind of organic acid or

15 organic acid salt in particular. More specifically,
organic acid anion containing aluminum salt hydroxide
particles can be obtained which are in the shape of not
only a sphere but also a pair, a rectangular
parallelepiped, a disk (go stone), a rice grain or a

20 cylinder. To the best of the present inventors'
knowledge, organic acid anion containing aluminum salt
hydroxide particles, i.e., complex particles
comprising an organic acid and an alunite type compound,
are novel.

25 In the present invention, the novel organic acid
anion containing aluminum salt hydroxide particles are
represented by the following formula (I):

Ma[AYl:_xM'x]pA:By (OH) - mH20 (1)
wherein M is at least one cation selected from the group

30 consisting of Na®, K*, NH," and H,;0', and M' is at least
one cation selected from the group consisting of Cu?*,
zn®*, Ni?*, sn*', zr'', Fe?', Fe®' and Ti'‘.

A is at least one organic acid anion, preferably

at least one selected from anions based on an organic



-

i on,

at | east one selected frominorganic acid anions having 15 a tetrahedron

and a lactate ion. Bis at |least one inorganic acid anion, preferably

.stricture,
of a sulfate ion (5042-) , a phosphate ion (PO43-) , a nitrate ion (NGO31-)

and a silicate ion (Si032-, SiO4- , HSI 205- and the |ike)

nore preferably at

., much nore

| east one selected fromthe group consisting

preferably at |east one selected froma 20"sulfate ion, a phosphate ion and

a silicate i

and z in theggobrg)}?%ll ?%2{139%&7?%30%i§£§ ‘393’55%5'&%’13% §%§<ﬂ0m re
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aglﬁ_ which BaFeand tlo 915 (ﬁfaftrlcﬁ_l_lgr@ bl £ Jhug) age¥H ng to
invention, the follown %anlc acid anlon cont al ni ng al um num

particles re%%éég% eQEEQ%fh§‘$§+?gaﬁﬁgg%bgﬁgga < ornu ?k%d'?¥ %94hﬂ§

Ma[ Al 1- aM x| Aok Gpnetiz@ (ng Ovhereioxdl aseatidreast erie:xczeﬁeomoslel ected

fromthe
metal cati onM3edcd PRy ofn § REEFARUD I si 31T hyCer atcionzne gariate sna+,

Zr 4+,

Fe2+,

15

20

25

30

10 group consisting of Na+, L K, NH4+ and H30O+, M is at |east

Fedt andgTi4hadcheellion.

B is at least one inorganic acid anion, preferably
at least one selected from inorganic acid anions having
a tetrahedron structure, more preferably at least one
selected from the group consisting of a sulfate ion
(S04%7), a phosphate ion (P0,’"), a nitrate ion (NO;'")
and a silicate ion (8105°7, Si0,* ", HS1i,0s and the like),
mﬁch more preferably at least one selected from a
sulfate ion, a phosphate ion and a silicate ion, most
preferably a sulfate ion.

Further, a, b, n, m, x, y and z in the formula
satisfy 0.7 £ a < 1.35, 2.7 £<b £3.3, 0<m=<25, 4¢%

0

n<"v, 0L x= .6, 1.7 £y £ 2.4 and 0.001 £ z £ 0.5,

preferably 0.9 < a £1.2, 2.8 £b <£3.2, 0£m<=<2, 5
£n=<%6.5, 0 x 0.3, 1.8y £ 2.2 and 0¢.01 £ z <
0.4, more preferably 0.9 < a £ 1.2, 2.8 <b < 3.2, 0
<£<m<£2, 5 =<n=<+¢6.5, 0£x 0.3, 1.8y =< 2.2 and
0.05 £ z £ 0.3, much more preferably 3.6 £a + b < 4.4,
0 £m<£2, 5<n<6.5, 0<x=0.3and 1.7 £y + 2z <
2.4, particularly preferably 3.6 <a + b £ 4.4, 0<m
<

2, 5 £n<=e6.5 0=<x=<90.3and 1.8 <y + 2 £ 2.2,
most preferably 3.6 < a + b < 4.4, 0 <m <

0.3 and 7.5 £y + n £ §8.5.

At H-odJIt h%)r e@@r@m}/hs@rph@rseof are

one



| east one organic acid anion, Bis at |east one inorganic acid anion, and
a, b, m n, x, y and z satisfy 15 0.7 < a < 1.35, 2.7 b < 3.3, 0 < m«<
.5, I Sn< 7, 05x< 0.6, 1.75y 2.4, and 0.001 < z 0.5,

respectively.) (2) The particles according to the above (1) , which are
Tepresented by the above formula (1) mher% n a 20 satisfies 0.9 < a <_ 1. 2
(3) The particles according to the above ( , Which are represented by the

above fo”“”a-(|)‘NNH§'n?QC5¥Hi%§'%% rgr%sen? gq#éaag am;yﬁ cl es

according to the above (1 are presente ormul a
(1) wherein molskdwihicesrrani 0 scid apQo hopaatinclres aamﬂﬁdutﬁrg de0t £ he
above (1) , which are represented by the above fornul a cél wherein n

satisfies 5 BYdoxXpds PRFY6F LI farRTeldstHeBriekdad therspdvand) |
which are r Ek?s€ﬂé§%cﬂy Lhe i fagmul a (1) wherein x satisfies 0 <_ x

< 0.3. (7) e particles according to the above (1) , which are
repr esent®d hﬂtrmwgb@wzfmcmdladi@nmﬂ@nﬂmlylﬂg shtmshiues da8t<_ y <

2.2. (8) The,particles acco to the above r repr esent ed
by the above AT A5 PARELETES reREeRTLeel. b7 Lh5 8o fowho) “The

particles acgerfipgit #dheudhover (1) , wherein the organic acid anion (A
in the above fornula (I) is at |east one selected from ani ons based on an

organi ¢ carboxyl i Madéild- dﬁdthAﬂEgﬁﬁﬁtnomﬁe@rboxyKﬁd acid. (10) The
particles acq rdrn 0 5 a wher the organj c.acid agnion (A
[ lE"( IP@ Qgt e(alg B <1 ngb% %?ncg?? n§r8§se3-‘eon an

in the above ornu a eas one sel ec
organi c 1@ar b@eﬂpccca@sdsmdu@@mm@am E* pryigar bﬂ)@yﬂgg aqid vhiaaghielaye 1 to

15 carbon atons.
one metal cation selected from the group consisting of
cu?*, zn®**, Ni®**, sn®*", zr'*, Fe?', Fe®' and Ti*', A is at
least one organic acid anion, B is at least one
inorganic acid anion, and a, b, m, n, x, y and z satisfy

15 0.7 £ a £ 1.35, 2.7 £b <£3.3, 0 £m<£65, 4<n¢<g7,
0 £ x £ 0.6, 1.7 <y £ 2.4, and 0.001 £ z £ 0.5,
respectively.)

(2) The particles according to the above (1}, which are
represented by the above formula (I) wherein a

20 satisfies 0.9 < a £ 1.2.

(3) The particles according to the above (1), which are
represented by the above formula (I) wherein b
satisfies 2.8 £ b < 3.2.

{4) The particles according to the above (1), which are

25 represented by the above formula (I) wherein m
satisfies 0 < m £ 2,

(5) The particles according to the above (1), which are
represented by the above formula (I) wherein n
satisfies 5 < n £ 6.5.

30 {6) The particles according to the above (1), which are
represented by the above formula (I) wherein x
satisfies 0 < x £ 0.3.

{7) The particles according to the above (1), which are

represented by the above formula (I) wherein y



(11) The particles according to the above (1) , wherein 15 the inorganic
aci¢d anion (B) in the above formula (1) 1is at |least one selected fromthe
.group consisting of a sulfate ion, a phosphate ion, a nitrate ion and a
silicate ion. (12) The particles according to the above (1) , wherein 20
‘the inorganic acid anion (B) in the above Eorrrula (I) is asulfate ion or a
sul fate ion and a phosphate ion. (13) Th& particles according to the above
(1) , wherei D25 and D75 satj sty < D75/ D25 < 1.8 when particle

di aneters at Qig%safn]de%go'\%al%eg gf 2(%‘uzrrul ative particle 25 size distribution
curve neasur ¢dbyahleapartdidieachtcoordintdoto arlee radpsesenl &d By ild2baared D75,

respectively. 14) The particles according to the _above (1), which are in

t he shape of *GP ien%?nbﬁfir ,YrEi}?aﬁg{R‘é? 65’8‘&”%@@& ed",’hﬁiﬁ@klsn(ﬁo stones) ,

hexagonal pl Q%%S.usf 80T ipCq Prai gs org cylinders. (15) The particles according
e .

to the above aving an average particle dianeter of 0.1 to 10 m (16)
A bur ned5Spr odic¢t Toust giamwdiby esuran agriieparq ithesabofvet Hd Jabovketg)irat 300

to 1,000C 1 (17)_ The parti.cles acc ing to the aboy, 1 i.ch, carry a
hydr ol ysat e BRCaCEaAnEr aF LFeate Ghethbia t8el ABPYF rramTiha’didug
consisting oftCieadit Mhe SBleAedFErandalionsd bhgeIIRGAs dhgheale S
(18) The alunite type conpound particles of the above (1) , having surfaces

thereof treafedbWiANlir lagtsd oRd aurpag@NILaPKHG safepryddiecaeddf.rom t he
group — consi ZELIODQT?'Fe %a']%r?{‘@iefsaﬁtcycc?xc%gﬁga{?oth%”h%ox?e“r{)PCt %n%er%i
er, “a codp ydr

phosphoric e ing agent, an an ester of a o)l Yh i ¢4l cohol
and a fatty ahedordahd)clasedhadifat (& pdigi hgeoaBaniec factWuda@i GIT) is
cont ai ni ng al um num salt hydroxide_particles, conprising carrying qut a

heating reac®fFoh &% e pf 8d&rdes df L ARMoAFARRS RRESEr BY Fehi er 48id Ssal t

when carboxylic acid and an organic oxycarboxylic acid which

have 1 to 15 carbon atoms.
{11) The particles according to the above (1), wherein
15 the inorganic acid anion (B) in the above formula (I)
is at least one selected from the group consisting of
a sulfate ion, a phosphate ion, a nitrate ion and a
silicate ion.
(12) The particles according to the above (1), wherein
20 the inorganic acid anion (B) in the above formula (I)
is a sulfate ion or a sulfate ion and a phosphate ion.
(13) The particles according to the above (1), wherein
D,s and Dys satisfy 1 < Dy5/Dzs < 1.8 when particle
diameters at 25% and 75% values of cumulative particle
25 sizedistribution curve measured by a laser diffraction
method are represented by D;s and Dy, respectively.
{(14) The particles according to the above (1), which
are in the shape of grains, pairs, rectangular
parallelepiped, disks (go stones), hexagonal plates,
30 rice grains or c¢ylinders.
(15) The particles according to the above (1), having
an average particle diameter cf 0.1 to 10 um.
(16) A burned product obtained by burning the particles
of the above {1) at 300 to 1,000°C.
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15 an al kali hydroxi de solution selected fromthe second group is added to
a mxed solution conprising an inorganic salt of Al" or at |east one cation
.selected fromthe group consisting of Al3', Cu2+, Zn2+, N 2+, Snd+, Zr4+,
Fe", Fe' and Ti" (the first group) and a sulfate 20 or nitrate of at |east
‘one selected fromthe group consisting of _Na', K, NH4+ and H3O+ (the
second group) to cause the heating react ian. (20) The nmethod according to

t he above (1 , ej t.h o] i (oS i g,.al_um sul f.at.e. 25
(21) The net ﬁ)&g )a\g@g%d %é:ttlo&(%g) \é,%dvé}‘géglgﬁ t%ﬁeeuoé%a%%)gveac%m s%alcil'éast
one sel ect edchrary t hehgrdnpl geasiessteo Aga @falan ofgart cl eashoxyhé cmatiad, an
organi ¢ oxycarhoxyli¢ _acid, and their salts. (22) The nethod according to

the above (1§PleGhefefrOomEhitcIbPYRnFORRTStieheT &8dt 8Re ¥dl.eded from
the group copsispingnef @n OaaaréryeC%{lE}%YAég fgled-dgying 1 to 15 carbon

atons, an organi c oxycarboxylic acid having 1 to 15 carbon atons, and their
salts. (23) The)n&thwda hoodridd Mype ¢thepahove Pd9riclhesepfi e bheve

inorgani c aci,d . salt is at |east one selected from .the group.consisting of a
Rt Ry (SRS U ST e re g MEF LT YA LR ey F

to the aboveg(iPaceCOMYABING ayL@f I ¥eNG Oué gt Fe-digat hag geagpi on at 90 to
250C. (25) Aresin additive conprising the particles of the above (1).

(26) A resincemfpost inan cbneahdighe ¥ hdatdst raadditiae apilartecabove (25).
1077) o0 S4RSIEOL FATDSE L RIS gL e BOLLLS) g b sigye (1)
ul travi aleet absedeercortt ai npag yithed pact iadl@sholb aafd t e fahave 4&)Xd.
(19) A method for producing organic acid anion
containing aluminum salt hydroxide particles,
comprising carrying out a heating reaction in the
presence of an organic acid or organic acid salt when

15 an alkali hydroxide solution selected from the second
group is added to a mixed solution comprising an
inorganic salt of Al’* or at least one cation selected
from the group consisting of Al1**, cu®*, 2zn?**, Ni?*, sn?*,
zr®*, Fe?', Fe’* and Ti*" (the first group)and a sulfate

20 or nitrate of at least one selected from the group
consisting of Na*, K, NH,' and H10" (the second group)to
cause the heating reaction.

(20) The method according to the above (19), wherein
the above inorganic salt is aluminum sulfate.

25 {21) The method according to (19), wherein the organic
acid i1s at least one selected from the group consisting
of an organic carboxylic acid, an organic oxycarboxylic
acid, and their salts.

(22) The method according to the above (19), wherein

30 the organic acid is at least one selected from the group
consisting of an organic carboxylic acid having 1 to
15 carbon atoms, an organic oxycarboxylic acid having

1 to 15 carbon atoms, and thejir salts.

(23) The method according to the above (19), wherein



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an SEM phot ograph of spheri cal
particles of Exanple 1-A. 20 Fig. 2 is an SEM phot ograph of di sk-shaped

particles of Exanple 1-B. Fig. 3 is an SEM phot ograph of paired particles
of Exanple 1-C. Fig. 4 is an SEM phot ograph of spherical particles 25 of
‘Exanple 1-D. Fig. 5 is an SEM phot ograph g

rectangular-paralIelepiped shaped parti cl & of Exanple 1-E. Fig. 6 is an

SEM phot ogr ap r?@rﬁ%ﬁ%o%aélcﬁ"é‘éft E%p%g; Fiaéé% 1’5 '%g{:@' F‘ﬂejffFJm Fi g.

7 is an SEM pho agra rice-grai n-shape par Fi g.
8 is an SEM phet oyra'pb @foxcs'isndmg:adaf aarstul:feSeof aEXIalﬂ"ﬁlr%.t]ep al5 Fig. 9
is an SEM photograph of rectangul_ar-parall el epi ped-shaped particl es of
Exanpl e 1- PPhesphabe; £ngh SERLHGIdGRBaph of spherical 5 particles of

Sanple 1-W (B9 he he b PN POPLIIARE PhesaBBLah 9 )Padd 23 Al fXanpl e

1-N. Fig. 12 is a particle size distribution di agram of gani c

ani on cortt ai mangyal ngi wurh shée hE® thidgoxiedes paohi atess of tléxa:mpoécl A,

wherei n the Qgrlz ntal axis.represents Eartlple d#aneters vertica
| b

ol S on the 05 S LB R (58S HPEoBRRITHC L8 % SHal Hunber

i ndi cated byabarsd (1and the vertical axis on the right side represents
cumul ative 15 frequency (proportion to total number, indicated by [line).
Fig. 13 is a(p&t Ackésdiy € anme #ilbitan s i agi anng the resin additive

of the above (25}).

10 (27) An adsorbent composition containing the particles
of the above (1).
(28) Adye carrier containing the particles of the above
(1) .
(29) An ultraviolet absorber containing the particles

15 of the above {(1).

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an SEM photograph of spherical particles
of Example 1-A.

20 Fig. 2 is an SEM photograph of disk-shaped
particles cf Example 1-B.

Fig. 3 is an SEM photograph of paired particles
of Example 1-C.

Fig. 4 is an SEM photograph of spherical particles

25 of Example 1-D.

Fig. 5 is an SEM photograph of
rectangular-parallelepiped-shaped particles of
Example 1-E.

Fig. 6 is an SEM photograph of

30 hexagonal-plate-shaped particles of Example 1-F.

Fig. 7 is an SEM photograph of rice-grain-shaped
particles of Example 1-J.

Fig. 8 is an SEM photograph of cylindrical
particles of Example 1-0.



of the organic acid anion containing alumnumsalt hydroxide particles of
Exanple 1-B. 20 Fig. 14 is a particle size distribution diagram of the
.organi c acid anion containing alum numsalt hydroxide particles of Exanple
1-C. Fig. 15 is a particle size distribution diagram of the organic acid
‘ani on contai ning alum num salt 25 hydroxide particles of Exanple 1-D. Fig.
16 is a particle size distribution diagram® of the organic acid anion
cont ai ni ng al um num,salt_ hydroxi particles of Exanple 1-V. Fig. 17 is a
graph iIIustratingEhﬁ% r%lé%i&ﬂ%hggM 3@?ﬁﬁ$@@ﬁﬂ1H%gtenperature of anitric

acid sol uti OBe%ﬂﬂanéﬂ_Qa@%&ﬁéi%iéﬁ&ﬁéd%h@%éﬁeﬂafﬂ%EE% 8E9RREG A d

ani on containing alum num'salt hydroxide particles of Exanple 4-A when
imrersed in €hé&nitric acid solution. Fig. 18 is a graph illustrating the

rel ationship 16 betwee he _t enpe ur, f nitricc-acid soluytion and the
concentration of S%gl\&gl tr}t(tédg roa?t %ghorpglaogtf%sggip& %ﬁi Sﬁ%ceolg%‘g?%i ng al um num
sal t hydroxi ga sl ¢ Lekes Hf ExBxampd e14wA when immersed in the nitric acid
solution. 5 Fig. 19.is a graph illustrating the relationship between the

tenperature of a nfidi-c Bti dSsAutFEN afPtessagdhceht RSN 6R 1504 el ut ed
fromthe or g%%ixccﬂgigs q:gf ogx%\g)tlaé ni ng al um num salt hydroxi de particles of

Exanpl e 4-L en imersed in the nitric acid solution. 10 Fig. 20 is an IR

spectrum of the orBawi.c azidsaai partdontai siag aliet ndivutal dn het deopd ache

particles of _Ex le 9, wherein the horizontal ,axis represents wavenunbers
O§éﬁﬁ£§

(cm) and the aPTRAR Fefese B 1ot AL 1%) 2 1 ¥8 Ry 52l an IR

spectrumpf 1Ry 95 98AkC Ak €iaNiN o £0RLAIMP 1Y al-wm N salith hydeoxi de
particles of "Exanple 9, wherein the horizontal axis represents wavenunbers
(cm and thehperizenkadxizxiepregonesents particle diameters, the

vertical axis on the left side represents frequency (%:
proportion to total number, indicated by bars), and the
vertical axis on the right side represents cumulative

15 frequency (proportion to total number, indicated by
line) .

Fig. 13 is a particle size distribution diagram
of the organic acid anion containing aluminum salt
hydroxide particles of Example 1-B.

20 Fig. 14 is a particle size distribution diagram
of the organic acid anion containing aluminum salt
hydroxide particles of Example 1-C.

Fig. 15 is a particle size distribution diagram
of the organic acid anion containing aluminum salt

25 hydroxide particles of Example 1-D.

Fig. 16 is a particle size distribution diagram
of the organic acid anion containing aluminum salt
hydroxide particles of Example 1-V.

Fig. 17 is a graph illustrating the relationship

30 between the temperature of a nitric acid solution and
the concentration of Al eluted from the organic acid
anion containing aluminum salt hydroxide particles of
Example 4-A when immersed in the nitric acid solution.

Fig. 18 is a graph illustrating the relationship



refleectance (0). 20 Fig. 22 is an ultraviolet to visible light reflectance
spegtrum of the organic acid anion containing alum num salt hydroxide
.particles of Exanple 10-A, wherein the horizontal axis represents

wavel engths (nm and the vertical axis represents 25 reflectance (%9. Fig.
23 is an ultraviolet to visible light reflectance spectrumof the organic
acid anion containing alum num salt hydr&?ide particles of Exanple 10-B.

30 Fig. 24 i n ulfrayio t L sLbl ight., refl .aNce trumof the
or gani ¢ aci dgggiwoenéﬁcgl\r% ali:%i rPge a%(Eiran&%u%ésaal Eﬁgﬁgéxggé pfrcfllslg?ggno?n anpl e
10-C. Fig. 2Bhies coridght riatainsii 8§i g0, Speattrain Hfom the loawalens by id

pol yethyl ene fil mwhich ¢ontains the organic _acid anion containing alum num

salt hydroxi 881 PaGRF 243N EAPR e IR Ra I AYdEopd de B eiEAE%5IOk her mal

anal ysis 5 diagham of4 t Re,REAANNEm A &a aPh Oh 600 RIrNING A 4ITE L 193
hydroxi de particl'es of Exanple 11, wherein the horizontal axis represents
wavenunbé& s (cm 1)Fapd tlife isver gireghh akl $usepraasengstvei getla { oPpnshiige 27 is

a differentiagl thermal. analysis 10 di agram of. the organjc acid,anion

cont ai ni ng aﬁ_ﬁﬁiwrﬁﬁﬁl SHFt gﬁé@%&?ﬁgrﬁa%ﬁa@i é’sllbzflﬁxﬁﬁﬁlrye 5P U hhEPeP Y he
horizontal akhe IR ESRRLS tWRYENYADELS £2Mtd anfohheheV¥id £RE ca%icS a
represents weights (o). Fig. 28 is an X-ray diffraction diagramof the 15

organi ¢ aci daanicoh aontailmiimy & ueh honkrs sal hyrdrpad dpara s el ed esf ofkanpl e
L o2 e Y bR b LA AIUAL Mo s 61 gt

10 Fig. 20 is an IR spectrum of the organic acid anion
containing aluminum salt hydroxide particles of
Example 9, wherein the horizontal axis represents
wavenumbers (cm) and the vertical axis represents
reflectance (%).

15 Fig. 21 is an IR spectrum of the organic acid anion
containing aluminum salt hydroxide particles of
Example 9, wherein the horizontal axis represents
wavenumbers (cm) and the vertical axis represents
reflectance (%).

20 Fig. 22 is an ultraviolet to visible light
reflectance spectrum of the organic acid anion
containing aluminum salt hydroxide particles of
Example 10-A, wherein the horizontal axis represents
wavelengths (nm) and the vertical axis represents

25 reflectance (%) .

Fig. 23 is an ultraviolet to wvisible light
reflectance spectrum of the organic acid anion
containing aluminum salt hydroxide particles of
Example 10-B.

30 Fig. 24 is an ultraviolet to visible light
reflectance spectrum cf the organic acid anion
containing aluminum salt hydroxide particles of

Example 10-C.

Fig. 25 1is a light transmission spectrum of a



20 Fig. 30 is an X-ray diffraction diagramof the organic acid anion
contai ning al um num salt hydroxide particles of Exanple 14. Fig. 31 is an
X-ray diffraction diagramof the organic acid anion containing alum num
salt hydroxide 25 particles of Exanple 14. Fig. 32 is an X-ray diffraction
‘di agram of the organic acid anion containing alum num salt hydroxide
particles of Exanple 14. 30 DETAI LED DESCRI’PTI ON OF THE PREFERRED

EMBODI MENTS el r I ' ci i .cqnt ai ni al ym num sal t
hydr oxi de pa%flji%’cr:'ldeésl"q%}i%é’he‘%%?gge‘“’%}%%ﬁ%erﬁ%}ﬁ AR o trenas abls i bea As
for the shapesgein bt Uit hdnmasdldn sk o idd nk a Ipan i hane $,a 15Pi gl e osHajed
particles and spherij cal articles have_been known as described in
Publ i cati on PBXtAtbedi f tBXER@ 45 ekénf i nvention, organic acid anion

cont ai ni ng al um nugy 3al tz(ﬂyggog de; pReticd 852 8r € I PHRY! gq.pay\?ggg have a new
particle shape, e.g.~, sphere dist ?go stone? , palrs, rectangul ar
par al | el épi pddagitexragdbnahepbatgsn i ¢ cec gdaaniemn cydnndem ihayi ayushanyper

ticle size distribution (D75/D25) i.e. i i cl e, di ameter.
The par i1 ol e8oMhivi AL RESE D HATD Lhphs ot TRAMBNEScHt | AT O BHE

characteri zefdgm z4Reh 1t BY Havep gaed shanlaveinhipe iy (k) HARY thave a
uni form shape). Further, the particles of the present invention show | ow

t endency of VeNdsigahedxighdrepyredierhet desigirsFbill®ty, regardl ess of shapes
15 thereof and in gpite of small PAELLGS ol ayelers fhersol; The
He & 6°sh %2i'd ani on

characteristics of ové~ partic shapes o e organic

cont ai niig aburigrwd Sal thbydrepdrdtc pactidches i dhet presiand a4 lMARhun can

al so be recogni_.zed fromthe attached Figs. 1 to 11. 20 Figs. 1 to 11 are SEM
phot ogr aphs 8f 1ty pi¥dro%iie | BR&S ight @Fned iFXERRHS ekl of Wi HiBsEhe

lnvention.  horjzontal axis represents wavenumbers {(cm ') and the

vertical axis represents weights (%).

Fig. 28 is an X-ray diffraction diagram of the

15 organic acid anion containing aluminum salt hydroxide
particles of Example 14.

Fig. 29 1is an X-ray diffraction diagram of the
organic acid anion containing aluminum salt hydroxide
particles of Example 14.

20 Fig. 30 1s an X-ray diffraction diagram of the
organic acid anion containing aluminum salt hydroxide
particles of Example 14.

Fig. 31 is an X-ray diffraction diagram of the
organic acid anion containing aluminum salt hydroxide

25 particles of Example 14.

Fig. 32 is an X-ray diffraction diagram of the
organic acid anion containing aluminum salt hydroxide

particles of Example 14.

30 DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the organic acid anion containing
aluminum salt hydroxide particles of the present
invention will be further described.

As for the shapes of aluminum salt hydroxide



e . [

Spherical particles are shown in Figs. 1, 4, 10 and 11, di sk-shaped
particles are shown in Fig. 2, paired particles are shown in Fig. 3, 25
.rectangul ar-paral | el epi ped-shaped particles are shown in Figs. 5 and 9,
hexagonal -plate- shaped particles are shown in Fig. 6, rice-grain-shaped
‘particles are shown in Fig. 7, and cylindrical particles are shown in Fig.
8. 30 The SEM photographs of Figs. 1 to 118are representative exanpl es of

particles obtained jn_. Exanples. The shapes of.the particles of.the present
Phvent i on ar BaGHas bBE ‘b adoiP 8 ot R R gt GaRe SREnPERAT A68dt " 10, 000
times to abopghr20icDe8 hawes beksn Ionowanabedessiy { bed FngPulll 1 8atlor he

particles of the_ present invention have characteristics that they have a
uni f or m shap@ -an8Ci YA 43RG eyt har BEE Siffer BV eddgl ofer 2L hAdasHslv a

nonodi sper se_st: [ : ¥ : t ' St
particles i gﬁéﬁ}a{f % e%ggtl?éfgqélﬁrgln%?@r%égge érgﬁvﬁﬁ%gﬁfaeogrﬁg%hapes
of the pa&rtiplesricietfihehprastatve pverw a1t lkestaye | kedgbasegherd-igs. 1

to 11. Spheri cal Particles are shown in Figs. 1, 4, 10 ajld 11,. 10 and the
particles of 3EFds. (40 FLaRF 1 RAd TRar FRFAMSULRY S i Elieifgd cl es.

Wil e the SDH@EJafg%na@a%ih@ee,s rqfcé:iggfaf‘nr@ny?cﬁﬂ?ﬁhrélsl}ﬁra{@ﬁ?&slHQ‘i'p%Qh_eri cal
particles of Figs. 1, 10 and 11 have small pit's and projections oif winkles

on the surfapegtieleosizrs diskripagetopar Prel Bss ar elskown 4 mEi§orm The

front surface_and, back .surface of .the di sk-shaped, par.ticl have a nearly
symetric dohe s a“fog? gﬂ‘(ﬂ.’mﬁ eﬁi‘sk:T eap%%rkgﬁgpteip%lggvrlé%nﬁpssgeo Rt8nes. The
di sk-shaped pagiied eSfothel predsave ia ol Bns WifedilCeha 2@ fticlr i 3e8NQWS
paired particles. The particle is characterized in that tw disk-shaped
particl es eatRatofthgy drags 9o ad happet vmid@yaEEYand -€ donebsHapaye

a uniform shape). Further, the particles of the
present invention show low tendency of cohesiveness and
excellent dispersibility, regardless of shapes

15 thereof and in spite of small particle diameters
thereocf. The characteristics of the above particle
shapes of the organic acid anion containing aluminum
salt hydroxide particles of the present invention can
also be recognized from the attached Figs. 1 to 11.

20 Figs. 1 to 11 are SEM photographs of typical
particles obtained in Examples of the present invention.
Spherical particles are shown in Figs. 1, 4, 10 and 11,
disk-shaped particles are shown in Fig. 2, paired
particles are shown in Fig. 3,

25 rectangular-parallelepiped-shaped particles are shown
in Figs. 5 and 9, hexagonal-plate-shaped particles are
shown in Fig. 6, rice-grain-shaped particles are shown
in Fig. 7, and cylindrical particles are shown in Fig.
8.

30 The SEM photographs of Figs. 1 to 11 are
representative examples of particles obtained in
Examples. The shapes of the particles of the present
invention are observed based on the SEM photographs

magnified about 10,000 times to about 20,000 times. As



top.surface are joined together on the bottomsurfaces to forma paired
shape and there is space between the 25 bottom surfaces except for the
.central portions thereof. |In the joined central portions, alum num salt
hydr oxi de which joins the two di sks together exists. The paired particle
*apparently resenbles a hanburger. Fig. 5 shows an exanple of 30
rectangul ar - paral | el epi ped- shaped particl €s. The particle of Fig. 5is a

rect angul ar al eI iLpe o} C S S0 th urfa Flg 9
shows anothggE%}%np g %TqFEG# 1$(iglarfi‘%oaéfgl Ieplpedpsﬁ df%ﬁrPlcl

may 20 be pps-@smxettpnsaylﬁ:rmﬁ lideepanbirdd et ot ikitdi c 9 ﬂ_lsaanthey have
oct ahedr on- shape:hgartlcle Fig. 6 shows hexagonal -pl ate-shaped particles.
The hexagongl Y4 %r§héﬁéﬁpﬁaﬁﬁﬁkl%lF§ &1 at Beyhdpadbypamdereohavi ng a

hexagonal suagﬁ%rﬂ@r_ﬁ%q@/ shy $rse- 2 H¥nshXs eqessedgta%te hg%é b frave

the sane | eng and the contact p0|nt between two sides may rounded.
Fig. 7 showsphictesgrapi-.shapedt pbart |cdiae1sac’ﬂ&erlsteibeofeail'ﬂ#nagimroﬁctm
ri ce-grain-shape

artjcle is and a cross secti,on icular to
t he IonmtLmFﬁmgﬁ#%eEhFoRQE%lﬁgﬁeQH%m%F?Eﬁl&r%hﬁﬁgatl a ﬂa %s of
Fig. 7 have small whienkdiespes ¥ cBHr iRces; theefs Fhe HB-sbews an exanple
of cylindrical particles. The cylindrical particle may 15 have a swollen

m ddl e mwtl@nWam@lansw«ﬂbabﬁmdq%ﬂrl@aﬂrhﬁbadrﬁg Elgﬁaylxﬁa mﬂlow
cyl i nder whose cross ian.{s nearl ircul ar,.. The part| es Fig

has a nunber§ %nﬁgprOJec?ldﬁge %ﬁ%léﬁ%%&éﬁé r'e f @ﬂﬁ

can be geen éh@m&m@ phettont apks of Figs.. 1, to ahdtm aacretlxcé@me}f the

present invention are characterized in that they show a uniformparticle
shape and si PEXLRFEdYd SARkPELSEY IPaytiikleagh While the spherical

particles of Fig. 4 have smooth surfaces, the spherical
particles of Figs. 1, 10 and 11 have small pits and
projections or wrinkles on the surfaces thereof.

15 Disk-shaped particles are shown in Fig. 2. The front
surface and back surface of the disk-shaped particle
have a nearly symmetric dome shape, and the disk-shaped
particles resemble go stones. The disk-shaped
particles of Fig. 2 have a smooth surface.

20 Fig. 3 shows paired particles. The particle is
characterized in that two disk-shaped particles each
of which has a flat bottom surface and a dome-shaped
top surface are joined together on the bottom surfaces
to form a paired shape and there is space between the

25 Dbottom surfaces except for the central portions thereof.
In the joined central portions, aluminum salt hydroxide
which joins the two disks together exists. The paired
particle apparently resembles a hamburger.

Fig. 5 shows an example of

30 rectangular-parallelepiped-shaped particles. The
particle of Fig. 5 is a rectangular parallelepiped
close to a cube and has smooth surfaces. Fig. 9 shows
another example of

rectangular-parallelepiped-shaped particles. It may
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The particles of Fig. 7 have small wrinkles on the
surfaces thereof. Fig. 8 shows an example of
¢ylindrical particles. The cylindrical particle may
have a swollen middle portion like a sake barrel (or
a wine barrel) or may be a hollow cylinder whose cross
section is nearly c¢ircular. The particles of Fig. 8
has a number of pits and projections on the surfaces
thereof.

Thus, as can be seen from the photographs of Figs.
1 to 11, the particles of the present invention are
characterized in that they show a uniform particle
shape and size and good dispersibility in each
photeograph. The above shapes of the particles are
¢lassified and expressed for convenience sake, and
small changes in the shapes and mixing of other
particles in small quantity are allowed. Further,
smoothness, the existence of very small pits and
projections and the existence of small wrinkles on the
surfaces of the particles are not particularly limited.
The pits, projections and wrinkles may or may not exist.

A measure for specifying the shape of particles
is Wadell's circularity and sphericity which have been

used in the powder industry field.



25 elliptical cross section preferably satisfies 0.05 < a <_ 0.5. The

paired parti
.pair of hem
t hereof) 30
‘peri pheries

cles in the present invention are particles each of which
spherical particles stuck together (at the flat surfaces
as shown in Fig. 3. Further, there is a gap (groove) along
of the stuck surfaces of the two hem spherical particles.

m nor axis/major axis ratiot of the pai?éd particle preferably sati sf

0.1 <t <O
hem spher es)
rect angul ar

.5, th W dt .t he bet.ween the stuck 2 surfaces of
/ m nor'%gl)%i s"p""rg‘??g g Sp%gérléfbﬁ W st it St i&e%f bF&%‘ by Eg‘% Th
fpanabw ehepimecnushaped particles in the present invention

is a

t he
The

i es
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have

a shape simlar to a 5 hexahedron_ (including a cube) or an octahedron as
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satisfies O.
present inve

§. =5 eParfacmpPrne sovephads INaviplera gy yolpieeetably
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Fig. 6. WthThespscapto of pa opecttiionl ¢ Thge cfe @ palddet etvi ewgsle tfemmbove

or frombelo
0.99, and th
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w, the Wadell's circularity c preferably satisfies 0.95 <
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axi s/ mpjor axis) ratio of _an ellipse _preferably satisfies 1. <.a < 0
T 20 % he abbvE VRUERET SHRER Bif AT FRETE hp § I FEEN 1S 5 <
0.75. The cyhim@digabrpaidf céeseidn dherpcesat phrvaeniion have a cylindrical

shape and a
portion int
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simlar cylindrical shgﬁg in which the radius in the centr
Baeheilghpediofe i BAT6L ¢ he bpldowes Fdager to a perfect

circle as ¢ becomes closer to 1.

The spherical particles in the present invention
have ball-like shapes as shown in Figs. 1, 4, 10 and
11, and the above Wadell's sphericity s preferably
satisfies 0.95 < s < 1.

The disk-shaped (go-stone-shaped) particles in
the present invention each have a shape formed by
rotating an elliptical shape around the minor axis
which is an rotation axis as shown in Fig. 2. More
specifically, with respect to a projection image of a
particle viewed from the direction of the rotation axis,
the Wadell's circularity ¢ preferably satisfies 0.95
£ ¢ £1, and the (minor axis/major axis) ratio a of an
elliptical cross section preferably satisfies 0.05 <
a = 0.5.

The paired particles in the present invention are
particles each of which is a pair of hemispherical
particles stuck together (at the flat surfaces thereof)
as shown in Fig. 3. Further, there is a gap (groove)
along the peripheries of the stuck surfaces of the two
hemispherical particles. The minor axis/major axis
ratio t of the paired particle preferably satisfies 0.1

< t <« 0.5, the (width of the gap between the stuck

c <

ably

esent
he

. 5,

al 25



to 1.0 to 1.2 times larger than the radii of the top surface and the bottom
surface. Wth respect to projection imges of the top surface and the
_botfom surface, the Wadell's circularity c preferably 30 satisfies 0.95 <_
c <0.99, and the value b of height/ (diameter of the top surface or bottom
‘'surface) preferably satisfies 1.5<_ b<_ 3. Such a shape is showmn in Fig.

B. According to the present invention, as?described 23 above, the organi c

acid anion cont%inin alqugungsali ggdro‘uﬂe. articles can jprovide various
shapes such 88T 2%pheld, T SR GPRESRE),/ S PRFr 231 F e &gl Ur
par al | el epi pgée e Mexagonalt phaties arpee gnaingasd a 5 cylinder according

to applications and purposes, and the particle dianeters of the particles
can be controll edThghategsangs iz t harshiptepiredesbaped| syt itthee ®r gani ¢

acid ani on copt aini |_um .nu |1, . hydraxj de patticles.can b royi ded in
an optimum s gpgh%né]é%osr gllgng%g’%a{lptpjrlg%:{a %c‘)}nes %n%h&?repoééﬁ'.ﬂl‘}of g?aﬁpl e,

t he partiscl eRe&amdx®rphovi ded ddi Agspharb€ploshkape chiee dadded sashafn
anti - bl ocking agent, provided in a rectangul ar parall el epi ped, shape, disk
shape (go st&ReFigifape) andpher fdl SErapRP BV eh¥estphal SpsRleshgpévad a 15
filler for apn epQ a}%f l ey f PL£3 S condugtar or, provided in a paired
shape, cylinarlca S age, rice “grain shape or di Sk shape (go stone shape)
as an adsorbent. ThRenmuxtzgoasli<plheepatapeéd disanetieleas imethe the
organi c acid anion coptaining alum numsalt 20 hxg{oxide particles can be

provi ded wi t R*&% bt i hie et 2R cha va tCacBEr@TP RO SppiiRdFi6Rs and a
requireq Opacléh@.g)er alee s HdleRddh tf’lgg?z d0 aghLevekhR - €11a58SL RALKLRGod t 1S

al so possible t0 use a mxture two types of Organic acid anion
cont ai ni ng almaigeum 25a sphtr thiyell exivde weed t £ cbes aftevveigodi ffireymentve dver,age

particle diagﬁgew%dell's circularity c preferably satisfies 0.95
< ¢ < 0.99, and the thickness/(length of diagonal of
hexagon) ratio b preferably satisfies 0.05 £ b < 0.5.

15 The rice-grain-shaped particles in the present
invention have a shape formed by rotating anelliptical
shape around the major axis which is an rotation axis
as shown in Fig. 7. The (minor axis/major axis) ratio
a of an ellipse preferably satisfies 1 € a £ 0.5, and

20 the above Wadell's sphericity s preferably satisfies
0.4 £ 8 £ 0.75.

The cylindrical particles in the present
invention have a cylindrical shape and a similar
cylindrical shape in which the radius in the central

25 portion in the height direction of the c¢ylinder is up
to 1.0 to 1.2 times larger than the radii of the top
surface and the bottom surface. With respect to
projection images of the top surface and the bottom
surface, the Wadell's circularity ¢ preferably

30 satisfies 0.95 £ ¢ < 0.99, and the value b of
height/(diameter of the top surface or bottom surface)
preferably satisfies 1.5 <b <3. Such a shape is shown
in Fig. 8.

According to the present invention, as described



The .organi c acid anion containing alum numsalt hydroxide particles of the
present invention have an average secondary particle dianeter neasured by a
Jdaser 30 diffraction nmethod of 0.1 to 12 m preferably 0.1 to 10 m The
average secondary particle dianmeter is nore preferably 0.2 to 5 m
‘particularly preferably 0.2 to 2 m In a_suitable enbodi nent, the organic
acid anion 24 containing alum num salt hf roxi de particles of the present

i nventi on sh Si h . A_S . i

il amot erof | SHOTEr GRETREEREIE SKAL MIFTOh U AAE R M BLhaRAN S F

al so show 5 axychtderntiedpaperise bebki ¢gnwhepnvfiidd echr hoasr shilapeas swonpas ed

Wi th conventionallg known gl%ginunlsalt Wydroxigﬁdfarticles. Thus, when the
particle di afetHReFrs s& 1ot d(ﬁytﬁt&?%JQ or P&l 4 ef e qtRNIRdiA e

wavel ength (Bg4at9e8epipPbaand thexs §bmact i yeaitRdexy i 1LQ pta ah anval ye

close to that of a resin by optimzing the shape and conposition of the
particless acnesimderomposdtddnghdvi ey hiirataizen andnde pu pod etsr,argpdr ency

can be provided. The, organi c.aci d anion taini_ng alum numsalt 15

hydr oxi de pag ecl%%_rﬁrlégli%e TBY SHe Pr gggﬁi%?np&%%%feﬁaﬁﬁ@a}ﬂﬁder go
secondary fl eesid Bbl0RENd TiIgdRiNs 2 ayiNid AHR pHAbEl &f H REB£Frdespid e the
relatively small particle dianeter. As a nethod of evaluating particle

si ze uni formthe @re#aficy #816f 3ahl @B ed OWH: ThNEXS esbeBipgm hea dkt ent of
particle siz ' L Qut | y/ ng _rati.0. P7 rein D25
represents pgﬁ%{;%&ﬁ% grgr%ttgr%i%o%%ﬁ%%??ggeéégu%ﬁc%%%%%g%ﬁ%w
represents partdet@idigamet app Mhose iouwmilaid eurboeguencyFos &o%miprlam

smal ler particle dianmpters with 25 respect to the total nunber of particles,

with the h_()ltihfoﬁ‘tathjé&fL§sr Eﬁlneg’gn-??:ﬁ iHed g 13 SRNRR Afdtef S 2RI SR
vertical axigqfPjegenddafbIuAld¥®ing agent, provided in a

rectangular parallelepiped shape, disk shape (go stone
shape), spherical shape or hexagonal plate shape as a

15 filler for an epoxy sealer for a sewmiconductor or
provided in a paired shape, cylindrical shape, rice
grain shape or disk shape (go stone shape) as an
adsorbent. Meanwhile, as to the particle diameter as
well, the organic acid anion containing aluminum salt

20 hydroxide particles can be provided with an optimum
particle diameter according to applications and a
required packing rate. In addition, to achieve the
closest packing, it is also possible to use a mixture
of two types of organic acid anion containing aluminum

25 salt hydroxide particles having different average
particle diameters.

The organic acid anion containing aluminum salt
hydroxide particles of the present invention have an
average secondary particle diameter measured by a laser

30 diffraction method of 0.1 to 12 pum, preferably 0.1 to
10 um. The average secondary particle diameter is more
preferably 0.2 to 5 pm, particularly preferably 0.2 to
2 um.

In a suitable embodiment, the organic acid anion



frequency. In the present invention, a value represented by 30 the D75/ D25
is referred to as a particle size distribution ratio (DR). The organic acid
.anion containing alumnumsalt hydroxide particles provided in the present
invention show a particle size distribution ratio (DR) of 1 to 25 1.8
‘regardl ess of the shape of the particles agd show particle size uniformty
whi ch has not been achieved in the prior©art. In a preferred application

enbodi nment , f i .o P jcul.ar eferably
S0 to 1 3, BB AIERY, i bhgE £aft B drSniBHALE S BECLHENY
particle sizpregddorimtgntiiion Slpossidbecdheedalarnt est beepawhict] e hesf ze
uniformty bé a half wdth, a standard deviation, 10_a variation

coefficient BAYS Ke A&l FRELE V& @éﬁ%%t%%d@oﬁa\}@%‘?Fngﬁ%ﬁs i th
e AL g ) B B Ky et o b

used as an el/& t he par Si'ze uniformty can
be 15 expresses byenhe disperefitparityl ehdmavinglpal ticl e nksiet ass

falling within a qgiven r. e whose center. .is _ the average particle dianeter
o the edi ARCBRAT Eie v i AnEbBY SRy SPPagant FEREYn SpeRaPnE Ghethe shape. of
particle sizgy@isd£iQEth QP ildlisSst at tRAUsS WhHehlk haspa 3G deasty 8mb@ler

evaluating the particle size uniformty as another paraneter independent of
t he above DRigDZB) DR&Ymed hasf twi dich brid staremadldsviafi ome Wieaibiies

measure using the avera particle dianmete s the center thereof s used,
the proporti H%Vcﬁ %%9??’6%@5 WSt & 25 Wi ta}r&ﬁaég}a?aﬁﬁt‘f&asc%?'éeo.lgget’b 18 15
times agd argetast theraveeaga s ti 6 endicadest &f reasur 8§ RpRihasahg

diffraction method of the organic acid anion containing _alum num salt
hydr oxi de pafhicclgsapf i peegpmsition of the particles, a resin

composition having thin haze and very good transparency
can be provided.
The organic acid anion containing aluminum salt
15 hydroxide particles provided by the present invention
hardly undergo secondary flocculation and retain a
uniformparticle diameter despite the relatively small
particle diameter. As a method of evaluating particle
gsizeuniformity, a method is often used which expresses
20 the extent of particle size distribution by the value
of the ratio D;s/Dzs wherein D,s represents particle
diameters whose cumulative frequency is 25% and Dis
represents particle diameters whose cumulative
frequency is 75% from smaller particle diameters with
25 respect to the total number of particles, with the
horizontal axis representing the particle diameters
and the vertical axis representing cumulative
frequency.
In the present invention, a value represented by
30 the Ds5/D;s is referred to as a particle size
distribution ratio (Dg}.
The organic acid anion containing aluminum salt
hydroxide particles provided in the present invention

show a particle size distribution ratio (Dr) of 1 to



invention is 40% or higher, preferably 609- or higher, 30 particularly
preferably 80% or higher, based on all particles. That is, the proportion
.of particles which satisfy the follow ng expression: (average particle
dianeter x 0.85) < Wm< (average particle dianeter x 1.15) 26 is 40% or
“hi gher, preferably 60% or higher, particggarly preferably 70% or higher.
The hi gher the proportion (% of particle§~ having Win the above range, the

hi gher the uniform t t] ) .hj r e r
't of the pPopmT L e Bh PEE. Ll ST AT S b R L
limt of thepatkraporleosiize ganetalkrimi O9p%hiphefterabhytOb%edThechigarid acid
anion containing alumnumsalt 10 hydroxide particles of the present

i nvention ha¥B &D&pRELOYL 3TFfacdTarkeP hEaSIre b§PR BET2FeO/od of 0.1 to

300 12/, prehe AN HoRed (h250HRIY oFhesk A Tig! g5 gan. Besgf ected for a

suitable range in specific sur e area according to applications. 15 For
exanpl e, swhepatrheiszu partlivclmse eealsled 1 ncantcappl 3 cahben et € rad lan
anti - bl ocki ng property, the specific surface area by the BET nethod is
preferably -0f %P3 '@ng, nore preferably 2 to 10 n2/g. Meanwhile, when

the particles are sged as RBradRWEA! o¥ & £80kIST %Qrttmecféegiifﬂé:
surface area by the BET nethod is preferably 0.5 to %0 n2/ g, nore
preferably 2und f280mihg/,g i gasi @exs tbaei dro cevbdiudtng bhenipamt sellte

& Sper si i |1 P9 56 S3H EBI Ve S Botds T ¢ b 2 Batiet BSRERE A oPesi n or
rubber j@ontai Mag 2t cenyenbé efaldeknowndaddiéi ve Wes. coppaged wth a resin
or rubber containing the organic acid anion containing alum num salt
hydr oxi de pafviediust 6pnimethods have correlations with one another,
and any of the Dy, half width and standard deviation
can be used as an evaluation criterion.
Further, the particle size uniformity can be
15 expressed by the ratio of particles having particle
diameters falling within a given range whose center is
the average particle diameter or the median particle
diameter to all particles. Depending on the shape of
particle size distribution, this ratio is useful as a
20 measure for evaluating the particle size uniformity as
another parameter independent of the above Dy (Dy5/D3s) ,
half width and standard deviation. When this measure
using the average particle diameter as the center
thereof is used, the proportion of particles whose
25 particle diameters are 0.85 to 1.15 times as large as
the average particle diameter measured by a laser
diffractionmethod of the organic acid anion containing
aluminum salt hydroxide particles in the present
invention is 40% or higher, preferably 60% or higher,
30 particularly preferably 80% or higher, based on all
particles. That is, the proportion of particles which
satisfy the following expression:
(average particle diameter x 0.85) < W pm < (average

particle diameter x 1.15)



30 present invention, the percentage of elongation of the latter is 5 to 10
tinmes higher than that of the former in a tensile test. Thus, the particles
.of the present invention can provide higher flexibility. Further,
conventionally known fillers such as spherical silica 27 have a problem
‘that even if particles with two different . _average particle dianeters which
can satisfy filling conditions deternine&eby the Andreasen's fornmula are

conbi ned and.f.il) ' senj con l.L ngnEesin, cl osest packi ng
cannot be acﬁisev‘le(ggi !r#r Eeha f%géi %é&géP{eﬁ%%ggt?gfe%s%]z%?g?%terr'i bution ratio
(DR) which pepresenisriay tpeb€exiatel uniziodr netyhdxdeeds 1. 8 and the
proportion of particles which at%;%g t he .above formul a (average particle
di ameter x 0. 85) <TWHP%9(‘%W%H§'Q% RAFtiiAm (dlamdt R 5E ¢ 1 es) pyinger

than 40% Megnulli ke HNAFE LARGRNIZHL HEEHe2NtOR %‘M@é%% oM sal t
hydroxi de particles of the presént invention have a uniformparticle
di anet er ,5 t hpacltosese sphekiaone sat cfiheg htilehéehebhy campde hihieved tHe col or

of a 15 resin in ich the o i c acid apnjon containi,n al ym num_sal t
ydroxi de paPtABRtEohns s ek o dni T bE pE SRS Wiy e Bt LAy P owi ng
or whiteningupfedt heim@d ofsthet Se6Porthusn tBe grdighes odsihe present

i nvention are useful as additives to resins or 20 rubber, particularly as a
filler, an abBtiefigbakilyyg &gent, an ultraviol et absorber and an infrared

absorber. The organi i 1.0 t.al ping..al umg numsal_t Xi
particles of the p?&e%e%?qdan@g%t ggﬁ%ér%géﬂmg?gﬁ%g% %bﬁé,urﬂgg{el%efggﬁ ent

aci d regist angelrowdi deapdwat Dhdien the bas psésuaturentvbartden i Ragestd ongly
acidic environnent. Accordingly, the particles of the present invention are
useful as a FPa%rf ket EHTH267 2HeA MEFS W 89 RYf o Bt dresBPAgodr Oant

additive to gesidigy Slq.]zygr' fF&ogfggg%a_i}peéssvacph2§50}hlzqga_voi.lqlgggti on of
particles can be selected for a suitable range in
specific surface area according to applications.

15 For example, when these particles are used in an
application requiring an anti-blocking property, the
specific surface area by the BET method is preferably
0.1to30m?/g, more preferably 2 to10m?*/g. Meanwhile,
when the particles are used as an adsorbent or a carrier,

20 the specific surface area by the BET method is
preferably 0.5 to 300 m?/g, more preferably 2 to 250
m?/g.

Organic acid anion containing aluminum salt
hydroxide particles having such particle size

25 uniformity show good dispersibility as an additive to
a resin or rubber. Hence, when a resin or rubber
containing a conventionally known additive is compared
with a resin or rubber containing the organic acid anion
containing aluminum salt hydroxide particles of the

30 present invention, the percentage of elongation of the
latter is 5 to 10 times higher than that of the former
in a tensile test. Thus, the particles of the present
invention can provide higher flexibility. Further,

conventionally known fillers such as spherical silica



conponents. The organic acid anion containing alumnumsalt hydroxide
particles of the present invention are also wuseful as an adsorbent for a
mal 6dorous gas or a 28 deodorant. In this case, the particles of the
present i nvention can be used alone or in adm xture with fibers, a resin
or the like. The organic acid anion containing alumnumsalt 5 hydroxide
particles of the present invention shom/g666 dye adsorbability. Therefore,

they are useful as a_d rrier oration.,aid an n ive to color
toner for akayed P5r‘%’§r%r5%h%>ﬁ ﬂ?&ﬁ%#%%&&g’i ﬁljot‘ﬁéfcgted%ﬁf?'ﬁ aci d
10 ani on conta}éw 8 eablarﬂﬁ\ﬂméaﬁtldﬁ/éitéﬁsd%m?él&'éhﬁs seft i $ B9 PRESEMNg
invention will be described. For exanple, when the inorganic acid ion

repr esent ed @Pﬁﬁiﬁlpm§fiﬁﬁﬁrwuﬂgdlBYatéﬁrﬁﬂdieéﬁenT&efQIQNi&:%mﬁd
ani on cont ai rnggo?h%@ QLHH yf%%% fydgoxi, ﬁ\%ﬁp&ﬁﬁhgt%sr fe1De LR eoENL,

i nvention can produced an a I oXl e ague US SO Utl on

cont ai ni g Mthe o sesaupacikling @aaumxe@b miwieoea ¢anpehgiing alidndaum
sulfate, a sulfate of M_in the fornula ( , a sulfate of M in the fornul a
(1) and an 26R# gﬁﬁF&Clef'c}t%i ﬁﬁ&/eordlaﬁté’rléﬁ-h"r%OECF&fsh@t (Da)gwhighalic acid

(H2C204) to Galseea 3@@# PG L LAE! Oz o lin DEESIAALY ax Qsderﬁdﬂcaeﬂdoagémc

acid ani on contalnin m num salt hydr oxi pa ticles naybe separafed by
filtration, peashedtamc difi pdritd giee wylchtsat pedidet hef abbereof gamicla 25
acid anion containing alum num salt hydroxide particles. Wen the above
reaction is cé’r‘F‘?€§9§utpav9F’%h8&le HeRMRGethe dt @i c <adl d*mtﬁe(éa'leG@S(@R) of

particl e §iz xﬂﬁ§Eﬁ'ebHEh%ﬂ@£'>plvw1' O 4 §E%%:%%n%§15x@%d@art'ﬁé8 ¥
uniformty of the organic acid anion containing um num sal t Hy OXIde
particles tosﬁp@eodngeQrganlc acid anion containing aluminum salt
hydroxide particles of the present invention have a
uniform particle diameter, the closest packing
matching the theory can be achieved. The color of a
15 resin in which the organic acid anion containing
aluminum salt hydroxide particles of the present
invention 1s milky white, and yellowing or whitening
of the resin is not seen. Thus, the particles of the
present invention are useful as additives to resins or
20 rubber, particularly as a filler, an anti-blocking
agent, an ultraviolet absorber and an infrared
absorber.
The organic acid anion containing aluminum salt
hydroxide particles of the present invention are
25 water-insoluble, have excellent acid resistance and
can maintain the basic structure thereof in a strongly
acidic environment. Accordingly, the particles of the
present invention are useful as a filter material or
a filter aid in food processing or an additive to resins
30 for food containers which should avoid elution of
components.
The organic¢ acid anion containing aluminum salt
hydroxide particles of the present invention are also

useful as an adsorbent for a malodorous gas or a



becanmes | arge. Further, when the organic acid is not wused, the shape of the
particles to be produced is Ilimted to a spherical shape or shapes based on
the 29 spherical shape. That is, the particles cannot be formed in a shape
suited to an application freely, so that the object of the present
‘invention cannot be achieved. 5 In the present invention, the particle size
uniformty and shape of the particles ar e %nsur ed by the anmount of the

i id added. , ' ' 11y K hod, th i
no noed Lo W TOF B cordi a1 5 SRRCGoRRoP e PHEBup EnbrEng ED Tehet | on

so as to securereatiios] eas Be whelaoi hbhy. or Fut i i x sureewpaH Fakrs- Havi ng
an already uniform particle diameter and shape are obtained at the end of
the reaction? t4eféni £MotRéed itkf perform grinding and classification. 15

[t is indi sputabl erthalof henRLesente ohsbhe o i OANhe AL Ifh bi; hii TAEL T On

significantly contributes™ to ensuring of the partic Sstze uniformty of
t he orgahi c hddoandenpeortt B¢ hesgoél uhenpresarit hydwverkcden pdrdw cdesdand

Hovover | i 19 88N SDaPRAct & of BRI thknobhH AL o™ BF E8dnE L RIS A

sul fate of Mday+herf 04t Bo bl 26t & 3P atCahak Y8tk + iFAe t @@Nlicdr &Gk ANi on
containing alum num salt hydroxide particles of the present invention are

25 excel | ent fiar (ap gdisrkrreonsguaeh.(2) fineness of the particles and (3)
variety of the shape qf the particles,. .as conpared wth so-called.
conventional |y kno‘%r?xq:m ufli fngq_‘c ?’r‘%og%& ;?arr?laglcégl%oﬁysi AP RS CofgEhtc aci d.
Thus, t hep or gafii &n a€b A tanirdin § ot amAinign a ATt Nk r3k S tp Ay dReXi e of
particles of the present invention are excellent in dispersibility in a
resin and a Wilth Pressgt pt Byemti onswddnpar eddisttr ihedconvent i onal |y known

For example, when the inorganic acid ion
represented by B in the formula (I) is a sulfate ion,
the organic acid anion containing aluminum salt

15 hydroxide particles of the present invention can be
produced by adding an alkali hydroxide agqueous solution
containing M in the formula (I) to a mixed solution
comprising aluminum sulfate, a sulfate of M' in the
formula (I), a sulfate of M in the formula (I) and an

20 organic acid and/or an organic acid salt, e.g., oxalic
acid (H,C,04) to cause a heating reaction. If necessary,
the produced organic acid anion containing aluminum
salt hydroxide particles may be separatedby filtration,
washed and dried to give hydrated powder of the organic

25 acid anion containing aluminum salt hydroxide
particles.

When the above reaction is carried out without
adding the organic acid, the value (Dg) of particle size
distribution ratio which represents the particle size

30 uniformity of the organic acid anion containing
aluminum salt hydroxide particles to be produced
becomes large. Further, when the organic acid is not
used, the shape of the particles to be produced is

limited to a spherical shape or shapes based on the



alunite conpound particles. Further, a resin conposition containing the
particles of the present 30 invention are excellent in acid resistance and
.physical strength. Further, the particles of the present invention can be
used in a variety of applications as conpared with the conventionally known
‘alunite 5 compound particles which are limted to particular shapes. In the
present invention, under stationary r eact4®on conditions, the particle

di anet er, shape and hemi cal an sical .properties of the arganic acid 10
i on cont ai AETEBE GRLnGSBPc hydPh: S pATlT Pes T 58 SRiCbabs o
uni quel y det giotinied by a sbalieaiuOtedol d ke tapesiehk tien abewe 16at igw M and
organic acid. Meanwhile, for a certain conbination of cations (Min the
fornula (1)) thate BBEt CR L AFafdt fResRIFSARE 1DvSRwL o8 RN phy Hial
properties ogcghpegéganic acid anion containing alumnumsalt hydroxide

e pr

particles to oduced are uni quely determined by reaction conditions,
that is, 2 he nol ar Inatile oprassanf aievent Moni, n the parmilal €1 itz an al kal i

hydr oxi de, the 20 heating reaction tepperature and_the type of the _organic
noid That | SPIFRBRLE Yade anPaR e St o REng e G it RanAo (CRGHFGA da

particles hayifng gndasicr & PRE! bYgmnli anBlals Shaee angehen cglhjand
physi cal properties can be producéd by selecting a conbination 25 of M,
the type of thewnganitd crod dlankreeni mgbleadt | sie monidest nensneed amy case,
uniformty in the particle _dianeter and shape of the partigcles is

i N Al et dBET S GOE N ERBREE T Y hangt G ETd & BHe GHSLTHg the
reaction.o Thkeawtiohe sfaird bet desesibed dat € ¢130 SuEéhaehi fidrinhe yabove
reaction, when a mxed solution conprising alumnumsulfate, a sulfate of
M and an ofgarikelci §1nCq. PaF i KeE@SsAaNive éohpt} 5RAGY alwiieam

sul fate, titg@f{ﬂéf%fﬁﬁgﬁ%E%fiéﬁhcsﬁgﬁ% dr% obtained at the end of

the reaction, there is no need to perform grinding and
classification.

15 It is indisputable that the presence of the
organic acid in the reaction significantly contributes
to ensuring of the particle size uniformity of the
organic acid anion containing aluminum salt hydroxide
particles and determination of the shape of the

20 particles in the present invention. However, its
specificeffects are still unknown at the present time.
A sulfate of M in the formula (I) acts as a catalyst.

The organic acid anion containing aluminum salt
hydroxide particles of the present invention are

25 excellent in (1) acid resistance, (2) fineness of the
particles and (3) variety of the shape of the particles,
as compared with so-called conventionally known
alunite compound particles containing no organic acid.

Thus, the organic acid anion containing aluminum

30 salt hydroxide particles of the present invention are
excellent in dispersibility ina resinanda high filing
property, as compared with the conventionally known
alunite compound particles. Further, a resin

composition containing the particles of the present



subj.ected to a heating reaction together with an alkali 31 hydroxi de m xed
sol ytion containing the cation M a solid solution of the organic acid
.anion containing alumnumsalt hydroxide particles which has a different
conposition fromthat of the above solid solution can 5 be produced. In the
‘above reaction, when the concentration odew is increased, a conposition
havi ng hydrol ysates of these ions, i.e., “0xides, hydroxides, basic salts or

e
acid salts t - r.f.ac f. o) i i i .0 inin
A b R L ek D S A
hydrol ysate afttengtht.it ahiztheecqppeteopatritei d1&e cah bredepossérd on the

surfaces of the organi Cc aci gaani on containing, alumnum salt hydroxide

particles by ISEI@RFLIRG GaP RFrAFED 18 & VAn LAF¥uPFafPRI 1 ERELQTKE 28 the

sul fate of MeomptieBaparits! %ﬁlecaééﬁbagltg%@ailqﬁ ‘RSwaUf BegSteCan al so be

obtai ned by a conventionally known nethod which causes an organic acid

ani on cont ai siawpabnd martigilte hydhoxidere tamitedvao aar bl cugtat
conmpounds. 20S For exanple, they can be obtained by a nmethod conpri sing
addi ng organi 31%%?5 ‘anion containing alumnumsalt hydroxide particles and

a base such as soditwimtiydr @redfent 0 iavidiDbun sihdate SH i bAREO as to
deposit a hydrolysate of titaniumon the surface of the organic 25 acid
ani on cont ai FeRCalor FERGHE L oRydr Ste@arThiche giadesternyemadmm, anfen a

sulfate of M, i i | LT ] | Ut i f_or L¢c.acids, ;of two
or nore di ffé:rheénr?f%égers‘]’&acgoblg&%ﬂ?eadﬁg%éﬁqgﬁ&%%m‘g)r@i gihneg cgpgéﬁfl%tg ojfdthe
cation Ma@r e asuipectedtd rBbng dtatmimpm esel t ohytieget hée phtrh ia b kadbi

hydr oxi de solution _containing the cation M a solid solution of the

organi ¢ aci d 2%niRreesred Mhg ‘éP&ﬁi”r%ﬁ’ngFerHW%Qi 8y FardtRPeRaAE XA has a

gir‘;‘;ﬁgggt COIOSi 1 OBy Jd OB F NBheOfaHdiPe 2BQYE P! a5l Wi PAnERNRE g .
Meanwhile, for a certain combination of cations (M in
the formula (I)), the particle diameter, shape and

15 chemical and physical properties of the organic acid
anion containing aluminum salt hydroxide particles to
be produced are uniguely determined by reaction
conditions, that 1s, the molar ratio of a sulfate of
M' in the formula (I) to an alkali hydroxide, the

20 heating reaction temperature and the type of the
organic acid. That i1s, organic acid anion containing
aluminum salt hydroxide particles having a desired
particle diameter, shape and chemical and physical
properties can be produced by selecting a combination

25 of Ms, the type of the organic acid and heating reaction
conditions. In any case, uniformity in the particle
diameter and shape of the particles is maintained due
to the presence of the organic acid in the heating
reaction. This will be further described later.

30 Further, in the above reaction, when a mixed
solution comprising aluminum sulfate, a sulfate of M
and an organic acid, e.g., a mixed sclution comprising
aluminum sulfate, titanium sulfate and citric acid, is

subjected to a heating reaction together with an alkali



32 .Jdn the present invention, for synthesis of the organic acid anion

contai ning alum num salt hydroxide particles, a nitrate, a phosphate or a
Silicate nmay be wused in place of a sulfate of Mwhich is added as a 5
catal yst. The present inventors have found that repeated use of

‘M2SO4- cont ai ni ng reaction nother |iquor pr3qduced in the reaction causes no
adverse effect on the organic acid anion~™containing alum num salt hydroxide

10 particles P@xﬁ?ﬁ%dWedT@%l@%feﬂ %ﬁbﬁia&%genéhei REGULANM S 5
advant ageous because repeated use of the nother liquor can keep pr ocﬁjctl on
costs | ow. | saliedosgamtci@ei dfartilon cwgial ¢ ngcdldurmmuon sadnt Aydrioxg de

particles of _the present._invention,.a_ 15 desired. particle diapeter and
particle shafe Tan"bB& %%E’ﬁinl?‘n)éargl}”t%% p@rﬁt?)f’iteﬁewﬁéé'tl} h&sr @a‘%:’f?%ﬁr[ﬁ]b ess by
setting reacticp69ndildrPTr SR BBat0cdiaid NbTECkSS i Pfs @l nedwd et shape

and particle dianmeter according to various applications. Thus, a subsequent
gri ndi ng 20 preodesedisetbt needed at all, thereby reducing the nunber of

processes. This al I tion ts,.Low. . Thus cording to

t he present invent ?gln?%teﬁ%rbgoe&?sj%gggﬁc?e%’ aw}??rgﬁhgaef gpnﬁr%%ﬁglg%&%q goaﬁi o
acid anion ®5 dentiaiduagsaldimawsmgad s Lydoxigei par hiyel 051 ywhiteds eofpri ses
carrying out a heating reaction in the presence of an_organic acid or
organi ¢ aci dt&§ %€ wheRs art f kal PXAPRDxi FEAIGRA DA - s BTt @dSPAGH tIHe

second  0rouB ds adlfiels (on 8y Bloed o3Pk ld QR COMPL LSS BY: B0 JHahBAIIAN g Sal t
of Al13+ or at |east one cation selecte fromthe group congl sting oJf Al3+,
Cue+, ZnZ+, hbirthgn SretaZnindedymnFe8n sadtThyditchel dernsdrgiaup)s areh a

ulfate o Barabeath o Logstoge e peted [romig UovR Pnelgtino of
titanium, copper or the like can be deposited on the
surfaces of the organic acid anion containing aluminum
salt hydroxide particles by selecting tin sulfate,
15 titanium sulfate or the like as the sulfate of M'.

Such particles carrying metals on the surfaces
can also be obtained by a conventionally known method
which causes an organic acid anion containing aluminum
salt hydroxide to carry a variety of metal compounds.

20 For example, they can be obtained by a method comprising
adding organic acid anion containing aluminum salt
hydroxide particles and a base such as sodium hydroxide
to a titanium sulfate solution so as to deposit a
hydrolysate of titanium on the surface of the organic

25 acid anion containing aluminum salt hydroxide.

In the present invention, when a sulfate of M’
including aluminum, a mixed solution of organic acids
of two or more different types and a mixed solution
comprising a sulfate of the cation M are subjected to

30 a heating reaction together with an alkali hydroxide
solution containing the cation M, a solid solution of
the organic acid anion c¢ontaining aluminum salt
hydroxide particles which has a different composition

from that of the above solid solution can be produced.



cause the heating reaction. In the above nethod, a sulfate containing at

| eagst Al3+ is suitable as the inorganic acid salt of the cation. 5 The
.reaction tenperature in the nethod of the present invention is preferably
hi gher than the boiling point and not higher than 300C, nore preferably 90
'to 250C. Wien the reaction tenperature i§2Iomer than 90C, the reaction
rate becones very low, resulting in 10 | ow production efficiency. On the
other hand, when tfg t@f‘é‘%k@@etrﬁimfﬁ@bwtﬁéﬁ,h!E%fie_rs%H@ﬂe%qpé:’o%p%(H !
equi pnment is required di sadvantageously. The reactionh nmay be carried out
under seal edorgrdii¢ onsidushrigprar aut adhivey erl whinuink e adrt Ungér capdele

conditions. 15 The reaction.temperatur r ef erabl ranges. from 100C, to
5000, parti CHREEAF LERT o By T 5ot BEB LSS it bt GAE AT B t he
al um num sal sied the paacid oproh tdiel preseis iMVentican is RR{esahky L. 01

to 3.0 nol/L, nore preferably 0.01 to 2 nol/L. Wien 20 the concentration of
t he al umiSnuntg&l@tl¥stlower than 0.01 nol /L, productivity is |ow, while when

the al umnunFs ver ¢ ol vity is low |
and uni form ty in ThE S5ee 2R sarcrereed Erereiadibas (TebEetBa omos.

difficult toube 66mMy3bedcortalitei sgncesttabmmnotthd ha iof@enisraduddd the
reaction solution in the present invention is preferably equal to or |ower
than a hal f &P thé rg8rieYR R 2 BACENBP) 28V elife Afuhe RtnPBat e Ppganic

preferably 15204 G 8n0lod 1€ ¢AIGRN £ 8Lt LS ShablBhaym salt. Vhen
t he value of (concentration o or gani ¢ aci (concentration of alum num

salt) 140 hipghetidbaslt® de | predudeh. 1/PBe tilec Isbdpef silme pndseparticl e
di aneter of the particles b%pone non-uniform In the‘£{§ ent invention, an

organi ¢ car boRyISt- LeNd 843 9YA R IFGRT CHGREPbERAS i 4SPsOfr &P red as

the mother liquor can keep production costs low.

In the organic acid anion containing aluminum
salt hydroxide particles of the present invention, a
15 desired particle diameter and particle shape can be
obtained at the end of the heating reaction process by
setting reaction conditions so as to obtain particles
of a required shape and particle diameter according to
various applications. Thus, a subsequent grinding
20 process is not needed at all, thereby reducing the
number of processes. This also helps keep production
costs low.
Thus, according to the present invention, there
is provided a method for producing organic acid anion
25 containing aluminum salt hydroxide particles, which
comprises carrying out a heating reaction in the
presence of an organic acid or organic acid salt when
an alkali hydroxide solution selected from the second
group is added to a mixed solution comprising an
30 inorganic salt of Al’" or at least one cation selected
from the group consisting of A1°', Cu®*, zZn®**, Ni?*, sn*t,
Zr*', Fe?', Fe’' and Ti*' (the first group) and a sulfate
or nitrate of at least one selected from the group

consisting of Na*, K*, NH,' and H;0" (the second group) teo



organic acid. An organic carboxylic acid and an organic oxycarboxylic acid
which have 1 to 15 carbon atons, preferably 2 to 10 carbon atons, are
_Suitable, 5 and an organic carboxylic acid and an organi c oxycarboxylic
acid which have 1 to 4 carboxyl groups, preferably 1 or 2 carboxyl groups,
'in a nolecule are particularly desirable. These organic acids may be in
the formof a salt or an isoner. A specifﬁ@ exanpl e 10 of the organic acid

is at |east gne selggteg}frgn1the rguB_consisting of oxalic acid, citric
acid, malic “&4%F taFt 4452 é&gd,reg‘g?/ &P acid, gallic acid and lactic

acid, isonmers thereaftRBdasaklSmtherRpf a Ihe rd @lcd@t h9rafnd he sulfate of
M to the alkali 15 hydroxide MOH in the reaction according to the nethod

of the preseAd’I nigntdwhtpPlE RSB thed.imoThamiancatdd Sakbubd Wieeein the
nolar ratio E}t%f4 is shown above. When the value of the al kali hydroxide
is less than™4, the reaction may not proceed to a satisfactory extent. 20
Meanwhi | & when t hehealttea ot ildie wdkpkirdiigdrexiice tilse hieghaidt BaEN the,
boehnmite may be produced. In consideration of these points, the nolar ratio
is nore preP&efRHLt Envestdon 1T=h]ér§rfg5a?ﬁ}élH&Hgﬁﬁiroghé@n‘ﬁhienbﬁg ladingri num
salt 25 hydroxi iﬂ@ét' i o NV ' i idd
show ng exceh%ér{ﬁ'e I speég#gﬁipgfkg\%ﬁr\?msiﬂé Es’e@gtglseoirbtfiégégﬁgwe%q \{_'t eir
dispersibiliegoica wWkennthebbencaridhetleinpe catube figt bewadmptaad by

surface-treatinﬁ%}hﬁygarticles with at | east one 30 surface treating agent
sel ected fromdt e FrivtiF €2 BRI LR HPECANGFel St thP¥aci e S A taf Dt

surfact ang, Qoﬂ\hg?@mﬁfigﬁf@Efi%i%@{ri.ngo%?ﬁﬂ% 2heRohuhyr i &l gehwol and

a fatty acid est ustrative exanples of surface treating agents which
35 are prefeesdtylased ame¢ndé unigghets hdtgheactdarhavd a§C,1Goeciarle car bon
atoms such a%dﬁfﬁ%é%taQéLrg&%Qf%d disadvantageously. The
reaction may be carried out under sealed conditions
using an autoclave or the like or under open conditions.
15 The reaction temperature preferably ranges from 100°C
to 200°C, particularly preferably from 120°C to 170°C.
The concentration of the aluminum salt in the
reaction of the present invention is preferably 0.01
to 3.0 mol/L, more preferably 0.01 to 2 mol/L. When
20 the concentration of the aluminum salt is lower than
0.01mol/L, productivity is low, while when it is higher
than 3 mol/L, interparticle agglomeration is liable to
occur, and uniformity in the size and particle diameter
of the particles becomes difficult to be controled.
25 The concentration of the organic acid in the
reaction soluticon in the present invention is
preferably equal to or lower than a half of the
concentration (mol) of the aluminum salt, more
preferably 1/20 to 1/2 of the concentration of the
30 aluminum salt. When the value of (concentration of
organic acid)/{(concentration of aluminum salt) is
higher than 1/2 or lower than 1/20, the shape, size and
particle diameter of the particles become non-uniform.

In the present invention, an organic carboxylic acid



acid, palmtic acid, lauric acid and behenic acid, and alkali netal salts
of these higher fatty acids; 5 sulfates of higher alcohols such as stearyl
.al cohol and ol eyl alcohol; anionic surfactants such as a sulfate, am de
bond sulfate, ester bond sulfate, ester bond sulfonate, am de bond

*sul fonate, ether bond sulfonate, ether bgnd al kylaryl sulfonate, ester bond
al kyl aryl 10 sul fonate and am de bond aIkQﬁaryI sultonate of a polyethylene

I I her; _ph horic . .aci_d .and, al kal i I I d
A e sal Us. BE AT Gt BP0 S ot PR BT hBpRGdghor s cb A6/ THA%a SMorfalet er

and/ or di esbeiganiiel ayidl cohnl orsfand ¥l calighol 16k tdheifi kesd 4/ sil ane
coupling agents such as y-(2-am noethyl)am nopropyl trinethoxysil ane,
y- (2- am noet RYI93M RopKIBA FREOKYIL i Mt hexyéilldghehave 1 to 15 carbon

N-(3- (N-vi ny%ggﬁylzgg@@%&% ngz aphN9BRr AR, o M PEfROX %Sl d frge}gfgxg&ﬁ | ori de,

y- gl yci doxyp trime si' |l ane, y-nercaptopropyl tri O0Xxysi I‘ane,
nmet hyl tr3 netnaX ysmn | argamet hyb riraey haxysid adeandviaw| ogiaacet oxysi | ane,

y-chl oropropyl net hyl tri.ethoxysilane, hexanethyl disil azane

Jani L1 nopr OB a7t RGNS 1T SAd, VU TSP E 1 kb hox oS EaTeY | oS F SUESyi

di et hyl [ 3- (pridpd PEKY S l1y194 agmeRi-wa.ept ogikrdRips Y- £ ar a0yl et e

di net hoxysi | ane, y-nercaptopropyl nethyl di nethoxysilane, nethyl
trichlorosil pagt dtwbamlly diechl vabdiel .ang he senet gghn 130 achl ds osay dne,ivi nyl

trichlorosilane, yvinyl _triethoxysilane,.vinyl e

tris((err)- ntEadRtToRf) & ISt O3 45 AERRER ey oFREGH i hypxanple
trimethaxysi banehe YoBba8idoxu @pysmethylk sgithaxysi kane.ct &/d gk yend@ngr opy!
triethoxysilane, 36 y-nethacryloxyprogylnethyl di met hoxysi | ane,

y- _rret hacr yI (0)5)' 1T Ra T VAX ﬁ‘ﬁtsﬁlﬁtﬁﬂ@t I‘i’(fxy%fﬁi A€, a§l fet Wéctrlyi @X?Grj(ﬂ)yl Wétlﬁyﬂ
trIEthOXySIIQQQﬁ, tartaric acid, glyceric acid, gallic acid and

lactic acid, isomers thereof and salts thereof.
The molar ratio of the sulfate of M' to the alkali
15 hydroxide MOH in the reaction according to the method
of the present invention is 1:3.8 to 4.7. The reaction
formula wherein the molar ratio is 1:4 is shown above.
When the value of the alkali hydroxide is less than 4,
the reaction may not proceed to a satisfactory extent.
20 Meanwhile, when the value of the alkali hydroxide is
higher than 4.4, boehmite may be produced. In
consideration of these points, the molar ratio is more
preferably 1:4 to 4.4.
The organic acid anion containing aluminum salt
25 hydroxide particles in the present invention is an
additive showing excellent dispersibility even when
used as it is. However, their dispersibility in a
resin, rubber or the like can be further improved by
surface-treating the particles with at least one
30 surface treating agent selected from the group
consisting of a higher fatty acid, an anionic
surfactant, a phosphoric ester, a coupling agent, a
pelyhydric alcohol and a fatty acid ester.

Illustrative examples of surface treating agents which



N- Rtam noet hyl ) y-am nopr opyl net hyl di net hoxysil ane, 5

N-(err) (am noet hyl )y-am nopropyl trimethoxysilane,

.N-(err) (am noet hyl )y-am nopropyl triethoxysilane, y-am nopropyl

trimet hoxysil ane, y-am nopropyl triethoxysilane, N phenyl-y-am nopropyl
“trimethoxysil ane, y-glycidoxypropyl trinmethoxysilane 10 and

y- met hacr yl oxypr opyl trinethoxysilane t PPanat e- based coupllng agents such

as isopropyl __triisostea t|t nat e I tris(dioct
pyr ophosphat &)t £dn f F:’gﬁfo Py 1PF|’lCJI€aﬁH£%Fﬁ } ot %9?) prvande,
i sopropyl 153fr ldieqycbrée@mrke@ul heews tshanake, dedsaget Weidi seehldidecyl

phosphate)titanate, bis(dioctyl pyrophosphate)oxyacetate titanate,
i sopr opyl tﬁlcdébylpao]e‘ﬁééﬁé's@{qjd?‘]yl1%’1'1%-”éﬁaﬁ€l é’ﬂ%@b@@ﬁﬂ achids( @ikt

phosphi te) tiLanale; @ ”éé?ut% 4 Al )ﬁ%@@mﬁ Yhiel: bl yp ) bis: {gitridecyl)

phosphite titanate, octy pyr op osphate et hyI ene titanate, isopropyl
trioctanayl Bmﬂa"rmtes mﬁdpxgbylr amlccteiﬂtabs;)duchmtsama)yyltana:micﬂ arsbpr opyl

i sost ear oyl acr i tanate, isopro tri(dioct phosphat e)titanate,
Soor et puaktY i Rabe iy A on R A habhe Sn e L g Fedfce and
(“'SOSteaVOYEﬂﬂJW|SB%dté&@ﬁé&% E%QHE%“%&E@3§E¥¥E%é”9ég%ﬁ%sb% weh a
acet al koxy al um num di i sopr opyl at'e; and pol yhydric 30 af cohol's and fatty

aci ds such asutlrfiphangl. pmosiﬂlibtce"-d Sdﬂpﬁenyltﬁ,l gédydr phospliukfonate,
h Iditrid I h h hi §
54 butyl | dBREe S0S R et b TR0 Ey BRRRO LR ai o CuBanT s

trilaurylpt hsmtmmttee,argayammdree BIndnenas} eargtie SnUfenkees i oe a
nonool eate. As a nmethod of surface-treating the organic acid anion
cont ai ni ng aP@HYRENEAEN I BRiPde e T ¢l BEOSRRAT L Ke efRES sEHFAc @ S

treating agegtcs_Ld %n@%ﬁ%ff‘%@tal salts and amine salts of a mixture

comprising orthophosphoric acid and a monoester and/or
diester of ocleyl alcohel, stearyl alcohol or the like;
15 silane coupling agents such as
v- (2-aminocethyl}aminopropyl trimethoxysilane,
Y- {(2-aminoethyl)aminopropylmethyl dimethoxysilane,
N-B- (N-vinylbenzylaminoethyl) -y-aminopropyl
trimethoxysilane-hydrochloride, y-glycidoxypropyl
20 trimethoxysilane, y-mercaptopropyl trimethoxysilane,
methyl trimethoxysilane, methyl triethoxysilane,
vinyl triacetoxysilane, y-chloropropylmethyl
trimethoxysilane, hexamethyldisilazane,
y-anilinopropyl trimethoxysilane, vinyl
25 trimethoxysilane, octadecyl
dimethyl[3- (trimethoxysilyl)]ammonium chloride,
y-chloropropylmethyl dimethoxysilane,
y-mercaptopropylmethyl dimethoxysilane, methyl
trichlorosilane, dimethyl dichlorosilane, trimethyl
30 chlorosilane, vinyl trichlorosilane, vinyl
triethoxysilane, vinyl tris(f-methoxyethoxy)silane,
B-(3,4-epoxycyclohexyl)ethyl trimethoxysilane,
y-glycidoxypropylmethyl ethoxysilane,
y-glycidoxypropyl triethoxysilane,



5 per se can be used. For exanple, the surface treatnent can be carried out
in the follow ng manner. Wen an al kali hydroxi de solution is added to a
.m xed solution conprising a sulfate of a trivalent netal, a sulfate and/or
nitrate of a nonoval ent cation 10 and an organic acid to cause a heating

‘reaction so as to produce organic acid aﬁlon cont ai ni ng al um num sal t

hydr oxi de particles and the produced orga °c aci d ani on cont ai ni ng al um num

salt hydroxige Lt t y filtration,. washed and dried, the
surface 15 t eg??#gdéégztoy&rééggﬁeeﬁ tgrera%ﬁ/ﬁé#(?/&ll%%St'i ng reaction

step, filtrattaetdtaprylasiyipgopyemeatidy tir Vi hekep.i Mhes, t he organic acid
ani on containing alumnum salt h{drOX|de particles are kneaded into rubber,

a resin or YHBEMNGCTYROXYRTARY I MSIARY hg tageht NR¥Y el 2Beadded at t hat

time. The sum@qearﬁ{ﬁatmﬁ}lp@naaggro;ﬁfn%%gqn@%%w ai ﬁekg%q%ﬂeknom

met hod such as™ a wet nethod or a od.” The surface treéating agent is
added i nB5an Hapusminbe®@ (il @ p- d0ipapsoby lweimine t poefes Abkype). 05 to 5

ts 25 by _weight, based on 100.parts by.wei ght. of the, i id ani
bont ai ni ng &N G (I BEFE A xR BENGREPEY & E T IREAGRSE b2BEVd anion
cont ai ni ng a+uainawap$ﬁb%y1h>tdf9mé@@1d@a§§&%efe i nytheipEgsensyinvention may

y

be 30 surface-nodified by use of the follow ng inorganic oxides, netals and
ceranmcs to thWp&thexywdbidney Andhengdtri-emondnerPyty to the organic

ot gani ¢ oxt fat aPRB LR 1201y RAUGRUEE L 3 BRe Ry £325018 1 oy

oxi de, tlion oxhde,y-egRaese 1l sk Pprdeyki tedmdthoxiydd 1ama¢ oxide, titanium
oxi de, antipony doped. tin oxide, .tin doped jindium oxide, tterbium oxi de
and t ungst enttHe5E Efbgﬁﬁétﬁ@PP%*ESo?&%ﬂ%SaéP&@uﬁ%nlES HhY Ag

triisostearoyl titanate, isopropyl tris(dioctyl
pyrophosphate)titanate, isopropyl
tri(N-aminoethyl-aminoethyl)titanate, isopropyl

15 tridecyl benzenesulfonyl titanate, tetraoctyl
bis(ditridecyl phosphate)titanate, bis{(dioctyl
pyrophosphate) oxyacetate titanate, isopropyl
tridecyl benzenesulfonyl titanate, tetraisopropyl
bis{dioctyl phosphite)titanate,

20 tetra(2,2-diallyoxymethyl-1-butyl)bis-{(ditridecyl)
phosphite titanate, bis(dioctyl
pyrophosphate)ethylene titanate, isopropyl
trioctanoyl titanate, isopropyl dimethacryl
isostearoyl titanate, isopropyl isostearoyl diacryl

25 titanate, isopropyl tri{(dioctyl phosphate)titanate,
isopropyl tricumyl phenyl titanate, dicumyl phenyl
oxyacetate titanate and diisostearoyl ethylene
titanate; aluminum-based coupling agents such as
acetalkoxy aluminum diisopropylate; and polyhydric

30 alcohols and fatty acids such as triphenyl phosphite,
diphenyl-tridecyl phosphite, phenyl-ditridecyl
phosphite, tri-nonylphenyl phosphite,
4,4'-pbutylidene-bis(3-methyl-6-t-butylphenyl)-ditri
decyl phosphite, trilauryl thiophosphite, glycerine



al umi num salt hydroxide particles in the present invention may be
surf{ace-nodified by use of the follow ng inorganic oxides, netals and
.ceramcs to inpart flowability and thermal conductivity to the 10 organic
aci d anion containing alumnumsalt hydroxide particles. The above

‘i norganic oxides, netals and ceramics in Hude al um num oxi de, zinc oxi de,
barium oxi de, nagnesiunloxide cal ci um oxi‘de, basic magnesium carbonate,

hydr ot al ci ten gg%aacléjg% %ygg?gﬁe Jnﬁoﬁggrl%?ug silicates, dianond,

copper, S|I|con car al um num ni iron, beryllla
titanium nitride asdacineumqﬂncm tsuwdéacEhe: ve ganimyg agia caﬁganmpﬁtcalmi ng
alum numsalt hydroxide particles surface-npdified by the above _20

materi al s na?qk?%nﬁaaéf%%%ﬁga%%%NHHHW éﬁ&%dh&@ﬁﬂ%%ﬁérRﬂE%%F&F@

mat eri al suc I r Iy b SHeEh a
CVvD, plasnma %\%ﬁ)&l \c{):?{éP%{Dﬁ%g%o?bdi?ﬁgﬁ tggé%?(l:g'tl %gg to i rr%a@%gglb\%% functl ons

to the rée&si nperr sgbshnabe nater.i alFoR%®¥eplehetbreganirt aace dk anatcment

cont ai ni ng al um num _sal t, hydr oxi de pg in the resent invention are
surfacernM|Fﬂ§;b$tﬁa£¥%ﬁ aplgnﬁ%l qlééf%owﬁQ%i aDB5Nite, inpgolite or

the Iike, the surfgeenmd fdedainanygtegicgan &91&&%:@&9/6!&&@@ adsoq bent s
such as a 30 noi sture adsorbent and a noisture controller, a volatile

orgam(:conpmumﬁ@Vﬁnywﬁﬂmweﬁqmpﬁﬂﬁangl@'Smbﬁ&§QW@foﬁ thel vakentrurt her,
when the organi.c Cld 0 rtlcles in
2f P Bol e s SRR CH T Ao np A PERT sRE o

t he present Fhvert 1 on~are“surface:

absor beri gucana dri tewngamiexigdeidthe suifsacer Mehfiad rMaddétebes sy yvery
useful as a heat insulating agent for a filmfor agriculture,

ul travi ol et / £ PAOSH G 5FrPercs adrd @FsiRR (TQn hAd tam dla b avigne salt
demYmat”N‘hv@y$&£8EﬁQEtfg¥@éandtheproducedorganlcac1danlon

containing aluminum salt hydroxide particles are
separated by filtration, washed and dried, the surface
15 treating agent may be added after any of the heating
reaction step, filtration step, washing step and drying
step. When the organic acid anion containing aluminum
salt hydroxide particles are kneaded into rubber, a
resin or the like, the surface treating agent may be
20 added at that time. The surface treatment can be
carried out by a conventionally known method such as
a wet method cor a dry method.
The surface treating agent is added in an amount
of 0.01 to 10 parts by weight, preferably 0.05 to 5 parts
25 by weight, based on 100 parts by weight of the organic
acid anion containing aluminum salt hydroxide
particles.
The organic acid anion containing aluminum salt
hydroxide particles in the present invention may be
30 surface-modified by use of the following inorganic
oxides, metals and ceramics to impart flowability and
electric conductivity to the organic¢ acid anion
containing aluminum salt hydroxide particles. The

above inorganic oxides, metals and ceramics include



Surf.ace nodification of the organic acid anion containing alum num salt
hydr oxi de particles with the above inorganic oxide or the |ike can be
carrled out 10 by use of a conventionally known nmethod such as a net hod
“conprising perforning polishing and burning while a polyhydric al cohol is
‘added to a m xture of the organic acid anion containing alum num salt
hydroxi de particles and, for exanple, titadfi um oxi de powder. 15 The surface

nodi f yi ng ageng is addfd i,n an anount of 0.01 to, 100 parts by weig
preferably 0563 i%R 5 I PALRSE hR Tt BROY BASRE ont 1B00Fades B}P%?&ﬁseof t he

organi ¢ aci dqar0My£90n irRidag &h Uk @, S3litn e pikder Raf § ¢hesx 14& The
organi c acid ani on containing alum num'sal't hydroxi'de particles of the

present |nvean|tann@ari beopadetiaf tcetl@ernédratdapeehpsndnune csuidabl e for an
application WI Iﬁ?a raogﬁcgf 30 tto 1 SOCf urs. 25 The organic

aci d anion cé hg™ Tnf&s tURY g &ﬁdterbg?':ﬁ Ses of the present

i nventiom can be adeethd o, Otﬁ@nl&rglaﬁ@cyf@élaoml&}@ deserd hegdnhel ow
either directly or after sugglect ed to the above surface treatnent, surface

modi fi cati on21b@rinwg 6althehVikexizbe TReIrigaheE (a1 yhee ®ERREMEs i ncl ude
resins such ;ag JIESOLR RS REd RQVRl 2K _ %PPSBO% 63585 o £  JEI am ne

resin, a melam ne-urea co ondensation resin, m ne- benzoguanam ne
cocondensat i 6o Irlesi hnga 1 met qahde- phehdksr, e&wtaasbwa-piwﬁetraﬁnigset@poxy
resin, 40 a brom nated e ongrey n, a bisphenol F type epoxy resin

novol ak typelBFG&® r b4 chd?cictgﬁéff&ﬁl‘egpﬁldu%th‘&Ydﬂoaﬁﬁﬁe type
epoxy reg N, o gHyLLdyl i §SEEN otry%nteé)?é%fr{?falmrr nﬂ?ni[ %basegw&rsnge resin,

an urea resin, '5 an urea-forml dehyde- resin

unsat ur at ed palr)telsd: kesr.esiline aaoWiecdneorgsing,c aoxpdeyur ebdbrnd,s vamgl

chloride, a W fémlcs include aluminum oxide, zinc oxide, barium
oxide, magnesium oxide, calcium oxide, basic magnesium
carbonate, hydrotalcite, charcoal alumite compounds,

15 inorganic silicates, diamond, copper, silicon carbide,
aluminum, aluminum nitride, iron, beryllia, titanium
nitride and chromium nitride.

The organic acid anion containing aluminum salt
hydroxide particles surface-modified by the above

20 materials may be kneaded into a resin or coated on
another substrate material such as various alloys,
ceramics or carbons by a method such as CVD, plasma CVD
or PVD according to applications to impart given
functions to the resin or substrate material.

25 When the organic acid anion containing aluminum
salt hydroxide particles in the present invention are
surface-modified with an alkali metal silicate, mica,
zeolite, imogolite or the like, the surface-modified
particles can be used as various adsorbents such as a

30 moisture adsorbent and a moisture contreller, a
volatile organic compound (VQOC) remover or a carrier
for a dye or the 1like.

Further, when the organic acid anion containing

aluminum salt hydroxide particles in the present



chl eri de- et hyl ene copol yner, a vinyl chloride-vinyl acetate copolyner, a

vi nyl i dene chl oride copol yner, a 10 pol yet hyl ene, a pol yethylene imne, a
.pol yethyl ene glycol, a polyethylene terephthalate, a

poly(ethylene chlorotrlfluoroethylene) an acrylic resin, a polyethylene
‘napht hal ate, a pol ybutyl ene terephthalat% a pol ym crooxyl enedi et hyl ene 15
terepht hal ate, an ali phatic pol yketone, 5blystyrene an ABS resin, a

poLyBr opyl eng . 4 POk KA e suaffapeéya@dqef 58 A P! YATLG 6T, 1810 yam de

MXD 6, a polyace ester, a poly car onate

pol yphenyl enabestdlﬁberasp@lrymﬁ ftCMﬂEal’laulﬁDby[afdé attgheasﬂefm:le/embamfrm&e a
pol yet hersul fone, , a poI am de i mde, _a_polyphenylene sulf ide and a liquid
crystal pol yBé&rdric 3ﬁd%ﬂ?d§§r¥fq%%#%§ 861 Bt ¥ r SRS abBie 2983 hs;

synthetic rulghgr suehigs f@foé%&rﬁ@ﬁlf:ﬂl%téer1u§E¥Ea%eolQE/@Lq{§ﬁ%O[e wbber,

butyl rubber, ethylene propyl erne 25 rubber, nitrile rubber rosulfonated
pol yet hyl®ne abadibee rsufetrhanematbbes, asdlaronkt rabherl e ff Idmgradatridiber,

pol yi soprene.r bqg and ut adi ene rubber; synthetic fibers such as nylon,
vinyl on, acrymFiReFST &t r 4 g’ ®hatural organic pol ymers such as

cel lul ose, 30 al gi piuG fAcd 4, m%tdalrﬁilcalﬁrl@r?lé\ﬁ t&@ |fgeanard @t 4r an i d@sins
(such as shellac, dammar, anber, copal and rosin); and sem synthetic

pol yner s sucﬁcﬁst%éml@l%@é-u%h@éﬂl padithfydrekigde @@Iﬂmjr@éésa@éttd't ghe
cel | ul ose n| o] t ty asej ¢ and
& PRLSE ko8 ot ate RUIALE) o oBaREl o A1 B Al

soy protein plastlc |na ion o € synt i C polymer an organic
acid aniion cest aski og alcmnamts]aimammrnnbdm m@&ﬂid@lmnzms kemsaibd 0 be a
particularly suitable 5 conbination because the particles can be added to
the pol ymer GOPBF §A1AhRTFIRAA IR PESHITT hETIc ML R B NE ol éfely

retai ns mechapigalyand CRIGHMo P PRYAREE £8N oY HEL rRr BRCEhECS AR ENt Lo
t he pre-addi |o

acid anion containing aluminum salt hydroxide
particles and, for example, titanium oxide powder.

15 The surface modifying agent is added in an amount
of 0.01 to 100 parts by weight, preferably 0.05 to 50
parts by weight, based on 100 parts by weight of the
organic acid anion containing aluminum salt hydroxide
particles.

20 The organic acid anion containing aluminum salt
hydroxide particles of the present invention can be
used after burned at a temperature suitable for an
application within a range of 300 to 1,000°C for 2
hours.

25 The organic acid anion containing aluminum salt
hydroxide particles of the present invention can be
added to organic a polymer compound described below
either directly or after subjected to the above surface
treatment, surface modification, burning or the like.

30 The organic polymer compounds include resins such
as resole type and novolak type phenol resins, a
melamine resin, a melamine-urea cocondensation resin,
a melamine-benzoguanamine cocondensation resin, a

melamine-phenol resin, a bisphenol A type epoxy resin,



synthetic polyner. 10 The organic acid anion containing alum num salt
hydroxi de particles of the present invention are preferably added to the
.above organic polymer conpound as an additive in an anount of 0 .5 to 90
parts by weight based on 100 parts by weight of the organic polynmer 15
*conpound. Wen the anmount is smaller than4%.5 parts, the effect as an
additive is not satisfactory, while when the anount is |arger than 90

parts, the eLf i i V. : Fhe e i .ef erably
0780 part 6. PRBIA 1ol (pekg Ehai Mioh b B 3 pYRle BB B O )
0.5 to 100 parhevylaketype eWreny thesamourtn izl Sogklldre tdamx Q. bepdnt s, the

ffect fil N t tisfact whi | e_wh t ,is | th 100
parts, the ePrBLYCiDrbATERR YRS AR riot 898, 3251 1id Bru&mte BEWP i on

contai ni ng akyy:npPessd i, DB OK-deyRarié desxofrihendr 8sent Ny estipn have
thin haze in the visible |light region. Hence, when they are added to the
fol | owi np i nangaAied thap hy@e - fnef Futtilve liandex 1 dnels @ids pessiron aran be

control |l ed. The Ve, | i,C_CO ds Ingl.yde, soda_gl ass, _lead
crystal gIasggﬁ%b%ggﬁﬁﬁué?%gggﬁeélgggﬁkﬂa%i%}ﬂﬁﬁ?ﬁ1n si91¢at & gl ass,
potash gl asspoquait@tarcthe vavrioys oxhlerdrik nogoxiidgyrerani cs. The organic
acid anion containing alumnumsalt 42 hydroxide particles of the present
i nvention cafider hdae@ thy t ABCaSRRO L HBegani 2 ¥ém¥bundhbprd ¢t Hé& ¥idnown

per se, e.g. Ln ' e of [ [ nd, t he
organi c aci dagrﬁl@%o%?giom%g{af u%ﬁ‘ﬂ%ﬁ?%qsa I?e h@%?%)%q e pﬁ%gﬁ%ﬁrﬁae
or gani c laci dpaiiyoet bpiteaieni ng alodgetuhydarte hwdnex de pafitiedileglehet he

present | el o 3020 o PUPRLAdSeSLL used L0, o var ety of fiel s
poly (ethylene-chlorotrifluoroethylene), an acrylic
resin, a polyethylene naphthalate, a polybutylene
terephthalate, a polymicrooxylenedimethylene

15 terephthalate, an aliphatic polyketone, a polystyrene,
an ABS resin, a polypropylene, a polyamide 6, a
polyamide 6-6, a polyamide 6T, a polyamide MXD 6, a
polyacetal, a polyester, a polycarbonate, a modified
polyphenylene ether, a polysulfone, a polyarylate, a

20 polyetherimide, a polyethersulfone, a polyamide imide,
a polyphenylene sulfide and a liquid crystal polyester,
and alloys of resins selected from the above resins;
synthetic rubber such as chloroprene rubber, styrene
butadiene rubber, butyl rubber, ethylene propylene

25 rubber, nitrile rubber, chlorosulfonated polyethylene
rubber, urethane rubber, siliccne rubber, fluorine
rubber, polyisoprene rubber and butadiene rubber;
synthetic fibers such as nylon, vinylon, acryl fibers
and rayon; natural organic polymers such as cellulose,

30 alginic acid, starch, proteins, collagen and natural
resins (such as shellac, dammar, amber, copal and
rosin); and semisynthetic polymers such as cellulose
based resins (such as cellulose acetate, cellulose

nitrate and cellulose acetate butyrate), casein



10 an additive for foods and a filter aid for fernented foods such as beer
and soy sauce; an additive and a carrier for agricultural chemcals and an
.additive for wvarious agricultural films; an additive for a sem conductor
seal er and an additive for 15 heat-resistant ceram cs; toner for an

“el ectronograph, a toner additive, a clea%ing agent, and a carrier for

t wo- conponent toner; an additive and various carriers for drugs; an

additive for [.CS, daqy. . an i m.crobial agent, an antifungal
pg‘r?]afsf@ ECInd 98? %éf]d(}{%lﬁ 1%[@1%

agent, an 20 I al gous agent, arrrers erefor; a carrier and an
additive for dyes andgulgimatd;orcadl ydtes; spntteadior apbliyoie £ i haks,tlee
colorant for rubber and.resins, an anchar coaiéﬁg agent,_a therma

conducti ve nRF&3BIC REAF BRL1ON fyREELO TRE & o isqlt fverestide 25

conductivitygmaltiag merbal LA dl eb D 5 ehgGil NFRIASHIE VRYE 3PSOr ber
carrier, an “anti-Dblocking agent and other additives; an additive for glass

and a fodm ngoageimatdon dychitng dchevastet 1gllass ;can poki 3fidegl agerithe
standard particles for 30.correctiop of instrunment, .Spacer for .a liquid
crystal | panBOIXTEF abPoPde niF T F ¥ 88 abser Boreel R FEDas s 1 P gent
for treatingcdog packilye Mas eae aREhadserherisd fOpt oWl PWBpbaties
pollutants and volatile organic conmpounds (VOC). . 43 The first effect of

the present PMERr@ibBAY PIRPEHE ifH el NBeFIBVE dECa the hpd ef@rd i bad@ai ng
organi c aci dsﬂuﬁgtggpﬁ%mgral um num salt hydroxi de particles having an

opti mum shapé“and parti lameter suited 5 for an application at |ow
cost, wind good regheduntddhity aaidl ianhoghcyirad £hi nThey sQcomidnetf @dlof the
present invention is to be able to provide organic acid anion containing
al uni num sal EERBkAGe BRF ELELES \Aﬁ’lgcﬁh&r f¥eRent invention are

preferably added to the above organic polymer compound
as an additive in an amount of 0.5 to 90 parts by weight
based on 100 parts by weight of the organic polymer

15 compound. When the amount is smaller than 0.5 parts,
the effect as an additive is not satisfactory, while
when the amount is larger than 90 parts, the effect is
not improved. Therefore, the amount is more
preferably 1 to 80 parts. Meanwhile, the amount

20 thereof as a filler is preferably 0.5 to 100 parts by
weight. When the amount is smallexr than 0.5 parts, the
effect as a filler is not satisfactory, while when it
is larger than 100 parts, the effect is not
significantly improved.

25 The organic acid anion containing aluminum salt
hydroxide particles of the present invention have thin
haze in the visible light region. Hence, when they are
added to the following inorganic compounds, the
refractive index and dispersion can be controlled.

30 The above inorganic compounds include soda glass,
lead crystal glass, borosilicate glass, glass ceramic,
aluminosilicate glass, potash glass, guartz and
various oxide and nonoxide ceramics.

The organic acid anion containing aluminum salt



10 particles, have a uniformparticle shape and particle dianeter, show

hi gQ dispersibility and | ow noisture absorbability and have acid
.resistance. The third effect of the present invention is to be able to
provi de an additive and a filler for resins, 15 rubbers and the |ike which
*show good dispersibility and can inpart an anti - bl ocking property, acid
resi stance and other properties to a reS|ﬁ, a rubber or the like wthout

degradi ng physi pert.i h ra Y . i.le r th
even when ad%gg%?:loxg%gt ﬁ’ealttg%:;g%t h?rﬁbge%slg?égﬁg |lﬁﬂ‘g?5‘€rﬁ§ oﬂg%h%er%qf ect
of the preseatidietvent ttve bddwe iheorbhe ito cpnovddadpeytd cleshaddkaair ers
whose physical properties, particularly an adsorbing ability and a

carryi ng abi PEtySedoend- dReFRarsd & Bert e At ahhendboimemoraamiich
relative hunidi i j i . st I [Woll 1] | es
er oi nat tor, CORE o ad et R Sy B4 ODE A PP R R OO o PP
referencé t osedanpledrobowbveparttinel @psesent invention shall not be limted

by these exanples, Further,.all chem cals used belpw are first class grade
chent cal's of Vako BiFecean L8 AFtdudiies, Softa Lt aes LHbR NS Sodint od

44  Exanpl e dvA 9 BeSipaaf i ENEY) O 9RAL3 r O94nht1.i190v£294n LaR9B(OH) s.
s2 - 0. 3H20°0 .2 nol of alum numsulfate and 0.2 nol of ammopnium 5
sul fat e wer eadivesdl y@eows 1500 sEdofl pur ev ideera ramit Yy 00625 il dsf saxdl i ¢

acid was added. _Under. .agitation,_ .89 af  25% ammoni_ym hydr oxi de_sol ution
was added 0% B RESEATE’S I hd FERERLIG AHTTE FoR Vs HeRtSaMEE T 1000
for 1 haw . Ahtealdciooly89fdherbeast ot N Xt uleekd aeg Eolt FHeethmand eldhe
precipitate was rinsed with water, and dried at 95C for 15 hours. As a
result, orgafpeds such as beer and soy sauce; an additive and a
carrier for agricultural chemicals and an additive for
various agricultural films; an additive for a
semiconductor sealer and an additive for
15 heat-regsistant ceramics; toner for an electronograph,
a toner additive, a cleaning agent, and a carrier for
two-component toner; an additive and various carriers
for drugs; an additive for cosmetics, a deodorant, an
antimicrobial agent, an antifungal agent, an
20 antialgous agent, and carriers therefor; a carrier and
an additive for dyes and pigments; catalysts; a
deodorant for fibers, a colorant for rubber and resins,
an anchor coating agent, a thermal conductive material
carrier, a magnetic material carrier, an electric
25 conductivity imparting material carrier, an
electromagnetic wave absorber carrier, an
anti-blocking agent and other additives; an additive
for glass and a foaming agent for recycling of waste
glass; a polishing agent, standard particles for
30 correction of instrument, a spacer for a ligquid erystal
panel, ultraviolet and infrared absorbers, a deodorant,
an agent for treating radicactive wastes, and
adsorbents for environmental pollutants and volatile

organic compounds (VOC).



aci ¢ anion containing alum num salt hydroxide particles which showed
spheri cal shapes shown in the SEM photograph of Fig. 1 were obtained. The
average 15 particle dianeter and BET specific surface area of the obtained
“organic acid anion containing alumnumsalt hydroxide particles are shown
“in Table 1-1, and the particle size distribution thereof is shown in Fig.
12. Exanple 1-B 20 Synthesis of Nal.02A133(S04) 2 . 0 3 (C204) 0.06 (OH)

5.84 0 .2H20 0.2 _nol of ' | d 0.2 mol. of sodium, sulfat
were di'ssolved in 808 Ao Gf CpRrd Sk oF L ARG RF D187l e BSARFL LRI v

added. Under nagiatatd At pPodie aofne&qplialrwyd;?%a%m SHg84 it sldeq
(0}

m xture 25 which was then subjected to a hydrothermal treatnent at 170C for
8 hours. Afté&nicppl FAGtameingactliwnlingmxiiabtwhydioxéded patindes

precipitate rins A ter, d i t. f.or. | 5 hours.. As.a
result, or g\gf%?vc“légi %gar?' c?nlr}ré%ﬁt g?lr?ip?\% %ﬁénﬁ%&%lscg?g ﬁ;g/&frbe)ﬁ%ﬁ o (V) tpeac;ti cles
show ng & sk fshapes abgpmi¢atctibe SEV pbet agsaph ofi thh ggodaner e obt ai ned. The
properties of the_obtained organic, acid anion containing alum num salt

hydr oxi de paftGRIRIUEAL Sshbd PRrablehi gl ¥hE1%-he particle size

di stribution of th It j j LG. i l; -G Qynt hesi s
of Nal.06Al 3 (SO4) Tpe Stoé%'?%z%?if%o%t. %(;P\ém%é E%A)Ebgf.“lfg 1‘16:@%21%1401%02%5@m| of
oxal ic aci d was aldted ttco praovide eor§aoficl et en loB3comt/diming num

| fate soluti.on and 400 1 of 0.5 | /L di | fat | ution. Und
agi tation. 284 WHIEBMsF bt ) REATHT Ui Rith bkFAE® SBhtPoR MastLBE her

added, angl t e Fesgl bisng nsAlditd Qi i PRl R sUblecketdd #ndyshetherral
treatnment at 180C 10 for 15 hours. Oher treatnent conditions are the sane

as those usedijamexairpl eshow hilgh plbppetsisb bl ithe andt diovednoi g&mine aci d
am(ﬂ]Contaigﬂgbgﬁggfyggﬁagkd have acid resistance.

The third effect of the present invention is to
be able to provide an additive and a fillexr for resing,

15 rubbers and the like which show good dispersibility and
can impart an anti-blocking property, acid resistance
and other properties to a resin, a rubber or the like
without degrading physical properties such as
transparency and tensile strength even when added to

20 the resin, the rubber or the like.

The fourth effect of the present invention is to
be able to provide particles and carriers whose
physical properties, particularly an adsorbing
ability and a carrying ability, do not deteriorate even

25 in an envirconment in which relative humidity is high

and in a strongly acidic environment.

Examples
Hereinafter, the present invention will be
30 further described with reference to examples. However,
the present invention shall not be limited by these
examples. Further, all chemicals used below are first
class grade chemicals of Wako Pure Chemical Industries,

Ltd. unless otherwise stated.



hydr.oxi de particles are showm in Table 1-1, and the particle size
distribution thereof is showmn in Fig. 14. 15 The particles were in the shape
.of pairs as shown in the SEM photograph of Fig. 3. Exanple 1-D Synthesis of
KO.98AI 3 (SOM) 1.99 (C2M4) 0.089 (OH) 5.82 0. 1H20 0.1 ol of al um num
*sul fate solution was 20 dissolved in 500 m of water, 0.1 nol of potassium
nitrate and 0.0125 nol of oxalic acid weré4added, the nmixture was agitated
at roomteanraturﬁ f(ir 30 minutes, 200 m (0.4 nol) of potassium hydroxide
sol uti on was™*AMR h&r *added, and the nixture was subjected to a 25

hydr ot her mal gtngateghnt &f 170C for 10 hours. Oher treatnent conditions are
the sanme as those used in Exanple 1-A The properties of the obtained
organi ¢ aci dNhi) onsgoht 8 @i hg sall GaPalim sallOHyedeoxP déHp&rti cl es are shown

in Table 1-1, and th tlgl W4 3 ist.ributian . thereof is_shown in
Fig. 15. The partlbé ergg\ﬁ/‘\e(%]gal n&‘JP gughgﬁgfgftesSEledr gs: “a Séh%\;\narpﬁopﬁélm SEM

phot ogr apgh okuRiftat 4. wexad s o Weydt hasiso ®fm{ H3Q®) Phae( F@&e, 0hn(d2N4)
0.09 (OH) 5.8 0. 1H20 46 0.1 nol of ~alum num sul fate was di ssolved in 500
m of water. OFIi%> S8P Lt PHnO%AS Iff »aei i ¥AS2088d8d (0. Under @I L 18Munmi num

hydroxi de sugpepsi ¥y 2 QnmBo M Farexalde 863 d, qAfter- Jully
agitated, the SHIrsiL‘l xture was glubjlect e}gytg géhdydrot %g}:ma ?’?%gt%lﬁtecgttg 170C
for 5 hours. tBeherixtreatnepndditk treoas lariand o ladimmwd fokseatisel]l am

Exanpl e 1- A _The, properties of the obtained organic acid anion, containing
al um num saft Onjgrfg%oaeh&ﬂﬂ cl%gtgrrecﬁﬂr}vﬁrf‘gn 5461 ECRCE 1GRSMIXGYFS ti cl es

vere [ niidle bape a4 echanedl e Ay ok phenl RedAP rNoNeal B theuSEWr

phot ograph of Fig. 5. Exanple 1-
and dried at 95°C for 15 hours. As a result, organic

acid anion containing aluminum salt hydroxide
particles which showed spherical shapes shown in the
SEM photograph of Fig. 1 were obtained. The average
15 particle diameter and BET specific surface area of the
obtained organic acid anion containing aluminum salt
hydroxide particles are shown in Table 1-1, and the
particle size distribution thereof is shown in Fig. 12.
Example 1-B
20 Synthesis of Naj; ¢2A13(S04) 2 03(C204)9.06(0H) 5. 54-0.2H,0
0.2 mol of aluminum sulfate and 0.2 mol of sodium
sulfate were dissolved in 600 ml of pure water, and
0.015 mol of oxalic acid was added. Under agitation,
0.8 mol of sodium hydroxide was added to the mixture
25 which was then subjected to a hydrothermal treatment
at 170°C for 8 hours. After cooling, the reaction
mixture was filtered and the precipitate was rinsed
with water, and dried at 95°C for 15 hours. As a result,
organic acid anion containing aluminum salt hydroxide
30 particles showing disk shapes shown in the SEM
photograph of Fig. 2 were obtained. The properties of
the obtained organic acid anion containing aluminum
salt hydroxide particles are shown in Table 1-1, and

the particle size distribution of the particles is



Synt.hesi s of Nao.93AI3 (SO4) 2.01 (C2M4) 0.092 (OH) 5.73 0.2H20 15 0.2 nol
of alum num sulfate and 0.2 nol of sodium sulfate were dissolved in 600 m
.of water, and 0.025 nol of oxalic acid was added. Under agitation, 180 ni
(0.9 nmol) of sodium hydroxi de aqueous solution was added to the m xture.
“The mi xture was then agitated 20 at roomt erature for 30 mnutes and then
subjected to a hydrothernmal treatnent at 0OC for 20 hours. After cooling,
the reaction r iltered and the precipitate was rinsed with

wat er, and drere o ﬁﬁééfo}%15 hours to obtain organic acid anion

cont ai ni ng Zareelmpiaum—sfalt hydroxi de particles. The properties of the

organic acid anlon cqnt ai alu sal t hydrOX|de articles are shown
in Table 1-15YfHeRe &rstl‘?:fe@g\?\e‘r@ %H‘% shabE28) héﬁaégﬁal-" p? at e€Ha8 shown

in the SEM phot ogr @pmm bq. oF: o%@aﬁasaﬁalc%_dl wa s SRS 5005 MakthlAd2. 98
(S™4) 1.96 (C204) 0.201 (OH) 5.73" 0. 8H20 0.2 nol of alum num sul fate and

0.2 mol o¥ sedi drfi4 sulfateludrde W%ébl@é@mwmosnﬂf@rtepm@lwml@n amd 0.05

47 ol (6.3 qﬂj f Oé@ d%ehgﬂgﬁ?hgggﬁﬁ' ﬁgui und tHe tat‘?gréIe 0.8 nol

of sodi um hy rroxi d e Wwas a XU UT € S5ub éd to a

hydr ot her mal adireat iemt, at487&Q for . 81haiys) Att @od[iD@inl mgsdtHRiBAer €action
m xture was filtered and the precipitate was rinsed wth water, and dried

at 105C for £®Ibuien Uasoﬁﬂl&'trﬁ%gﬁ@@dacﬁadaﬁh@nr@(ﬁﬁﬂaﬁhﬂﬁgsallﬂllﬁliﬂﬁin sal t
hydroxi de pag£ier Dauigedidy 202093, alBR UAPEL I £828M NI AP died
arn m t ic

organic acid anion 1 ing alu um sa ydr oxI ge par és arée shown
in Tabl ad-1fdxampedrs. Spntleesitsrodtplat @801 D1} oAE3 aeSO4)hel s8i3ng 0204)
0.13 (&) 6. Oé-éaggéoused in Example 1-A. The properties of the
obtained organic acid anion containing aluminum salt
hydroxide particles are shown in Table 1-1, and the
particle size distribution thereof is shown in Fig. 14.
15 The particles were in the shape of pairs as shown in
the SEM photograph of Fig. 3.
Example 1-D
Synthesis of Ky 9gAl3(504)1.99(C204) .08 (0OH)5.52°0.1H;0
0.1 mol of aluminum sulfate solution was
20 dissolved in 500 ml of water, 0.1 mol of potassium
nitrate and 0.0125 mol of oxalic acid were added, the
mixture was agitated at room temperature for 30 minutes,
200 ml (0.4 mol) of potassium hydroxide solution was
further added, and the mixture was subjected to a
25 hydrothermal treatment at 170°C for 10 hours. Other
treatment conditions are the same as those used in
Example 1-A. The properties of the obtained organic
acid anion containing aluminum salt hydroxide
particles are shown in Table 1-1, and the particle size
30 distribution thereof is shown in Fig. 15. The
particles were in the shape of spheres as shown in the
SEM photograph of Fig. 4.
Example 1-E
Synthesis of (H30)Al3(S04)2.01(C204)0.09(0H)s.2-0.1H,0



15 At roomtenperature, 1,420.4 g of sodiumsulfate, 10 g of potassium

sul fate, 315.15 g of oxalic acid, and 9.8 L (10 nol) of alum num sulfate
‘solﬁtion were m xed and dissolved, and ion-exchange water was added to the
m xture to adjust the anmount of the mxture to 27 L. 20 This m xed sol ution
*and 12 L (41 nol) of sodium hydroxide solution were added to a 2.5-L
reaction tank and agitated. The reacti on®8ol ution was transferred to a

50-L reaction tank nd _i.on-exchange. wat er added .t o just .th nount
of the reaction sofati BRt gégcliﬁngpumf £ ﬁtl\%éerggé:’t | &r‘f’ss?a)f{ﬁ??ioﬁn\/\gg%f urt her
agitated atmloomd£pper.at unel 4 &o 1h0t hew §asi hiwes wibjreebedmto(paizs

hydrot hermal treatnent at, 170C for 2 hours. After the hydrot hernal
treatnent, tHelle8dt REMME RET BYHEOXI(Pt SHEPSHRE PRe PRECPpiOal® &t ri nsed

with water a ri a 5C st 15 t ain . I4C i d anion
cont ai ni ng a?%raﬁ?l%u(?n %gdetd F\wy ro%id e d|o'ar H??F%? ﬁ}h%ﬂ,pﬁg’plgé%?gsa’oﬂ%e

obt ai ned 5di shisttapesl wagasiub pectedanticom dopfl aotirayrmb Umtmean tsaeh thydr oxi de
particles are_ sho in Jable 1-1, 48 Exanple 1-1 Synthesis of Nal.11A13
(SO4) 1.86 (E@ﬁs&\)@ﬁ% P4 S5, g9the T &IRS LRENL6AEpePREuRE e the

i on- exchangesyaleer,; hvas gdded s P i%-ﬁéaﬁgqfe sodh um sHLf 8teyp 3hr 96 <0 i
citric acid 5 (H3C6H5OrH20O and 660 m (0.7 nol) of alumnumsulfate
sol ution to Abeustbtadénadowngsehitthea didt arelion ¢tontginand tehieymieue

di ssol ved by _agi tation subsequent | Wil e this_m.xe | utj on wa
agi t at ed, 85§aﬂ1t %f%ﬁoxﬂrgﬁ %c?fr%%)é%&rﬁ GO AR LT AT iagﬁl?vajs_gddeg,heand t he
10 resuhtg ngpaeltitd DEsWee Bgi 1 At eheaat shagm tefpeeattey i Dar another 10 hours
and then subjected to a hydrothermal  treatnent at 170C for 2 hours. After
t he hydr ot hePfHfl et eRiReht 25t RETWACEPot 1 xBEMe PR PEFE®Re P BinH iGhe
precipitate yas rinsed with water and dried at 105C 15 for 15 hours to
obtain organi¢ acid ani on contai ni ng

Example 1-F

Synthesis of Nag 53A13(S04)32.01(C204)0.092(0H)s5 93+ 0.2H;0
15 0.2 mol of aluminum sulfate and 0.2 mol of sodium
sulfate were dissolved in 600 ml of water, and 0.025
mol of oxalic acid was added. Under agitation, 180 ml
{0.9 mol) of sodium hydroxide aguecus solution was
added to the mixture. The mixture was then agitated
20 at room temperature for 30 minutes and then subjected
to a hydrothermal treatment at 180°C for 20 hours.
After cooling, the reaction mixture was filtered and
the precipitate was rinsed with water, and dried at 95°C
for 15 hours to obtain organic acid anion containing
25 aluminum salt hydroxide particles. The properties of
the organic acid anion containing aluminum salt
hydroxide particles are shown in Table 1-1. The
particles were in the shape of hexagonal plates as shown
in the SEM photograph of Fig. 6.
30 Example 1-G
Synthesis of
Naj; 1121, 55(804)1.96{C204) 0.201 (0OH) 5 75+ 0.8H,0
0.2 mol of aluminum sulfate and 0.2 mol of sodium

sulfate were dissolved in 600 ml of pure water, and 0.05



al um num salt hydroxi de particles. The properties of the obtained spherical
organi c acid anion containing alumnumsalt hydroxide particles are shown
.in Table 1-1. 20 Exanple 1-J Synthesis of NaO.99A13 (SO4) 1.92 (C4AH406)
0.27 (OH) 5.34 0. 5H20 At roomtenperature, ion-exchange water was added
“to 99.43 g of sodiumsulfate, 26.27 g of tartaric acid (H2C4H4O6) and 660
m (0.7 nol) of alum num sulfate 25 soluti’on to adjust the anpunt of the

m xture to 1 L, - ard_ th Lssal: htatio m rature
subsequently.m%&gBB(Grﬁ9(558§*n\%£%$bs%§ﬁﬁfnq’%d$%§%§é sgi u ?%§9m€ a d%d to
this m xed sealguti@niomgnd .ttheal xitfusediasn dgydaded domwald dibled and:-liden 30
subjected to_a hydrothermal treatnent at 170C faor 2 hours, After the

hydr ot her mal "treat hEnt", ]tn‘FBFé W@zfctrirﬂg n ﬁi‘%a:{ﬁ%tﬁ/%s %9 ?e?’é’(ﬁ%‘ﬁﬂh?ﬁ@a
precipitate wasdthsad anth7eatercgpdadggdrat 185 dPr 451Nk s, he

properties of the obtained organic acid anion 49 containing alum num salt
hydr oxi deb part€iatesoar migtfowne vasTablleéarad and pas presipétetian wdhe shape

O T1E, 9 AN AEas o i be SENPLE0IRD S0 e Ly 1 RIS B °
Spherical orgdtLiACod A DB eitdi &hhgnalawh BHAN iSddt ahydioxhde spard i cl es

were obtained in the sane manner as in Exanple 1-1 except that DL-malic
acid was usB¥dFOPiace RATELCHRS akpyinthed ppbp&tiaresef e 10 organic

11 Beanpl PR EER I oF RS W RO P8 rES PR T (o "6 5e
0. 5H201 Epherdcad 1 ongan ad wci nluans ab tcloptiaiox indle ab amnt highe € 5 rsalsthdwidr oxi de

particles were aobt a'&ned in the sane manner as in Exanple 1-1 except that
pot assi um sulfataPle 1-1.

Example 1-H
Synthesis of
[Nag.s8Ko.011A13(804)1.83(C204)0.13(OH)g.07*0.6H;0
15 At room temperature, 1,420.4 g of sodium sulfate,
10 g of potassium sulfate, 315.15 g of oxalic acid, and
9.8 L (10 mol) of aluminum sulfate solution were mixed
and dissolved, and ion-exchange water was added to the
mixture to adjust the amount of the mixture to 27 L.
20 This mixed solution and 12 L (41 mol}) of sodium
hydroxide solution were added to a 2.5-L reaction tank
and agitated. The reaction solution was transferred
to a 50-L reaction tank, and ion-exchange water was
added to adjust the amount of the reaction solution to
25 40L. After the reaction solution was further agitated
at room temperature for 10 hours, it was subjected to
a hydrothermal treatment at 170°C for 2 hours. After
the hydrothermal treatment, the reaction mixture was
filtered and the precipitate was rinsed with water and
30 dried at 105°C for 15 hours to obtain organic acid anion
containing aluminum salt hydroxide particles. The
properties of the obtained disk-shaped organic acid
anion containing aluminum salt hydroxide particles are

shown in Table 1-1.



was «used in place of sodiumsulfate as a catalyst, «citric acid was used in
pl ace of oxalic acid and potassium hydroxide was used in place of sodium 20
.hydroxi de. The properties of the organic acid anion containing alum num
salt hydroxide particles are shown in Table 1-1. Exanple 1-M Synthesis of
*25 Nao. 95AI 3 (SO4) 1.87 (C204) 0.05 (C4H4gg) 0.07 (OH) 5.90" 0 . 6H20
Spherical organic acid anion containing aFim num salt hydroxide particles
wer e obt ai ne a manner as in Exanple 1-1 except that two organic
acids, 1i.e gxagﬂﬁagé rfe of oxalic acid and 0.026 nol of tartaric 30 acid,
wer e used i nsplnaﬁee@iscotfr Na,aciall ; The, pf QpeIt:Hes ;df . ﬁgheawrg@m © ’c‘BZI-lub ani on
containing alumnumsalt h¥drOX|de partjcles are shown in Table -

Exanpl e 1-N 50 SyREHeRP® ofMREE NS - (o) X IR 86HI2 L) WS‘(?OBFG(?diZ ( OH)
5.94' 0 - 8HgQ 9§0h£:§'§abf0r&?d‘iﬁma%hci@e[‘t8” §@NtHy iy ng saluing pum a%q'a

hydr oxi de particles werfe obtained in the sanme 5 manner as i n Exanple 1-I
except tiFat §8:CeEsQei B0} CoRd( OFP3000H|0 visnasbdofna phaderwh sulfiateci d.

The propertle f. the_organic acid anion_containin al um n al t

hydr oxi de paffi é’lqcejsoﬁrtéosﬁg\;bﬁl%% eolaemoﬁn% 'Fa ?ﬂ’l’&"?‘é§e\/\gpei 1 the shape
of spheres agnk0 tshewnwietd @1§EMWOB@%maEh%n Idub %r 0
Synthesis of NaQ.98A13 (SO4) 1.97 [HOCH2

6H20 ()ganlﬁmkiﬁi%hiéanﬁﬁ%1%@h§Q¥Qﬁn%@ﬁ1§@Mtqgeﬁyd@5écmlpéﬂu&ﬂes

\Ql(e?'rg OF%E%&%M%uW%%roﬁiq ace gﬂpéﬁ%.‘%ag)ég?@ dhat,Biglyceric

resulting solution was agitated at room temperature for
another 10 hours and then subjected to a hydrothermal
treatment at 170°C for 2 hours. After the hydrothermal
treatment, the reaction mixture was filtered and the
precipitate was rinsed with water and dried at 105°C
15 for 15 hours to obtain organic acid anion containing
aluminum salt hydroxide particles. The properties of
the obtained spherical organic acid anion containing
aluminum salt hydroxide particles are shown in Table
1-1.
20 Example 1-J
Synthesis of Nag 99215 (S04)1 .02 (CsHs06} .27 (OH)} 5 34°0.5H,0
At room temperature, ion-exchange water was added
to 99.43 g of sodium sulfate, 26.27 g of tartaric acid
{H,C,H406} and €660 ml (0.7 mol) of aluminum sulfate
25 solution to adjust the amount of the mixture to 1.7 L,
and they were dissolved by agitation at room
temperature subsequently. 853 ml (2.87 mol) of sodium
hydroxide solution was added to this mixed solution,
and the mixture was agitated for 10 hours and then
30 subjected to a hydrothermal treatment at 170°C for 2
hours. After the hydrothermal treatment, the reaction
mixture was filtered and the precipitate was rinsed
with water and dried at 105°C for 15 hours. The

properties of the obtained organic acid anion



The .properties of the organic acid anion containing alumnumsalt hydroxide
particles are shown in Table 20 1-1. The particles were in the shape of
cylinders as shown in the SEM phot ograph of Fig. 8. Exanple 1-P Synthesis
of Nal.03Al 3 (S04) 1.99 [CH3CH (OH) COQ 0.22 (OH) 5.83 0. 7H20 25 Organic
*acid anion containing alumnumsalt hydroxide particles were obtained in
the sane manner as in Exanple 1-1 except4?hat L-lactic acid [CH3CH (OH)

COON] was used_in place of citric acid., The roperties of the organic acid
ani oh cont ai ARG 6P ARG AUTGRIE FELF o deosdR Eantird s bnr FROMID o
1-1. The .partkClrgpMere-in to@es Dé1eeuURE rd 6Gi angell Shapar alfl eligpd ped as
shown in the SEM photograph of Fig. 9. Exanple 1-Q 51 Synthesis of (H30)
NaO. 03] Al ag9{fsams 1ag9 stopoa 1no.ze (&EM phgtogragHpoo®hified 192 .-m (0. 2
nol ) of alum fate, solution was agitated, 3 .15 g of oxalic acid was
added. 5 Fﬂ??%mrpsy%SiG%g of al um num hydroxi de was al so added to prepare

preci pitd& e SkwtlyesisnogxtizangeAhWal 80, WaS;, (Addigds0 @ {-heos) urly ot.eemlid ute it
to 850 m. After agitated at roomtenperature for 1 hour, the resulting

sol ution was subj e€PE& 1" & HYEPEPHET Al S ekt ARt OBE 21A HTOE FBF 18 Wbur s by
means of an auhoclygrokigid r §aLed c Mk Xt We-dagphizlifd £d1 AN HdegRp&ei pitate

was rinsed wth water, dried and ground to obtain spherical organic acid
ani on cont ai mamgi et s mum Badnplyedrloxi dexc prtt tbladés DLHm®a piopectidkesrasf t he

obt ai ned particles. 15 are sh mn.%n.TabIe. 11. gég e %g%iégnggegﬁz(ﬁ
[ NH4Nao. 02] Rf?dﬁsjo‘h)loé.ﬁf( o5 aes e ?6}611 5 FBE BEeD

10 organic acid anion containing aluminum salt hydroxide
particles are shown in Table 1-1.
Example 1-L
Synthesis 0f Kj 39A13(804)1,99{CsHs07) .24 (OH)5.55°0.5H;0

Spherical organic acid anion containing aluminum

15 salt hydroxide particles were obtained in the same
manney as in Example 1-I except that potassium sulfate
was used in place of sodium sulfate as a catalyst,
citric acid was used in place of oxalic acid and
potassium hydroxide was used in place of sodium

20 hydroxide. The properties of the organic acid anion
containing aluminum salt hydroxide particles are shown
in Table 1-1.
Example 1-M
Synthesis of

25 Nag.9sA13(804)1.87(C204)0.05{(CsH405) 0. 07(0H)5 90 0.6H,0

Spherical organic acid anion containing aluminum

salt hydroxide particles were obtained in the same
manner as in Example 1-I except that two organic acids,
i.e., 0.026 mel of oxalic acidand ©0.026 mol of tartaric

30 acid, were used in place of citric acid. The
properties of the organic acid anion containing
aluminum salt hydroxide particles are shown in Table
1-1.

Example 1-N



After 264 .28 g of ammonium sulfate, 5. 0 g of sodium 20 sulfate, 63.03 g
of oxalic aC|d and 1.9 L (2 nol) of alumnumsulfate solution were m xed
.together, ion-exchange water was added to adjust the ampunt of the mixture
to 8.0 L, and the resulting mxture was agitated. After all of themwere
“di ssol ved at 45C, 25 1.9 L (17.25 nol) of _ammoni a sol ution was added to the
sol ution. After agi tated for another 1 hodP, the nixture was subjected to a
hydrothernal %ﬁﬁnggt ale 100C for 1 hour After the hydrothernal

treat ment, et Pory mxture was filtered and the precipitate 30 was

rinsed with N@E%Pﬂl‘ad(ml e 56 AT HO30H) QOB hQyeH) st 9, obt 8Hnoor gani ¢ acid
anion containing alumnumsalt hydroxide partlcles The properties of the

obt ai ned particl eS8PAEE SPdWPTHandls achd argEe; @nmaswg@hwég@ of

S106E T S bt gsctant, s o 0ol (e, & 930 fipr (02

nmol ) of al um num ate so 50dium stl f'ate and
6.3 g (0.905 mahne’d at dmlExaapilet: werE Ebomptoghrah:ergaumifemdﬂadge wat er
was added to dllute t he nlx}ure to 600 and créstals wer e dlssolved

under agit at ilorHs18H3g Q@B g8aFolF et ”hlpﬁcagﬁl@ t L adieddro THiSs
sol ution andpdic$otveds Juréher ox?g?én% G & bk oA éBH't‘érﬂﬂ'h'}’ﬁ?OX' ge

solution 10 was "added to the m xed solution at roomtenperature
m nut es. /ﬁtéﬁwmmeMedaéwlhxﬁmpﬁm@akﬁmIElb@EQ.aheusdemasnlmahﬁemas
subj ected to 12 hydr gt her rral a 2 hou fter

j«; trvrzent at 1z:2leol[1 %
hydr ot her mal * ~t'r'eatment P3¢ & § a8t 6T i XPurE el D RPR Hed®R (Tnteh% i%

preci pi hat e WaSwWr NsAdtwd he #mt ehaislydabed et F1@5C1{0or 15 hours) to
obtain spherical organic acid anion containing al"umi num sal t hydr oxi de

particles. TREammbpeltiQs of the obtained particles are shown in Table

1-1. Synthesis of
Nag.95A1l3(8S04)1.97 [HOCH,CH(OH)COO]5.20(0OH)}5 g4 0.6H0

Organic acid anion containing aluminum salt

15 hydroxide particles were obtained in the same manner
as in Example 1-I except that DL-glyceric acid
[HOCH;CH (OH) COOH] was used in place of citric acid.
The properties of the organic acid anion containing
aluminum salt hydroxide particles are shown in Table

20 1-1. The particles were in the shape of cylinders as
shown in the SEM photograph of Fig. 8.
Example 1-P
Synthesis of
Nai 03A13(S04)1.95 [CH:CH{OH) COOl . 22{(0H)5.53°0.7H0

25 Organic acid anion containing aluminum salt
hydroxide particles were obtained in the same manner
as in Example 1-I except that L-lactic acid
[CH;CH (OH) COOH] was used in place of citric acid. The
properties of the organic acid anion containing

30 aluminum salt hydroxide particles are shown in Table
1-1. The particles were in the shape of round
rectangular parallelepiped as shown in the SEM
photograph of Fig. 9.
Example 1-0Q



20 Exanple 1-T Synthesis of Nal.0l1 [Al 2.86Ni 0.14] (SO4) 2.02 (C2M™4) 0.20
(OH) 5.43" 1 .2H20 Organic acid anion containing alum numsalt hydroxide
particles were obtained in the sane manner 25 as in Exanple 1-S except that
7.35 g (0.03 mol) of nickel sulfate was used in place of zinc sulfate. The
*properties of the obtained di sk-shaped pag;i cles are shown in Table 1-1.
Exanple 1-U 30 Synthesis of Nao.96 [Al 2. "76Fe0. 13Zn0. 11] (S») 2.01 (C2M™)
0.19 (OH) 5. g%. <8962 é)(}ganic acid ani on containing alum num salt

hydr oxi de partic es Wer € ‘obtai ned in the sanme manner 53 as in Example 1 -S

except that Q@ (H,0)Napl,,{ EaSOE0,FH20) (6,0,)6 .0} 08N si §0m0 sehtate and 0. 02 nol
(ZnS™4. 7TH2O 5.8 ¢ zinc sulfate were used in pl ace of zinc sulfate. The

properties of the %Bﬂéﬁhéﬁ 98i B shpdMSrk i @ F e & 1aitel NYMg (§ginht FﬁeTabIe 1- 2.

I
90LbD. 104 m 005 Pl 3F SEbbm bul 1 a e Se G (6 3 TR FRr s un

sul fate @&nd Bu3tthef, olél.ic qacdl aéumlmmmnhydddx@éehwesiaﬂsexaw@qﬁamater
was added to dilute the m xture. t , and_cr stalﬁemere di ssol ved under

agitation. 486 Rf CERLHPRT OhPEERY ‘6}'2 mbPTEHCFNIFFARET FRF of
sodi um hydr ogigéee @NEo0+h 104 1 (12646 1t09h19fut|\@3f)94t%2|'§3§bv"ﬁﬁ adgeg-£o this

solution in 6 15 mnutes. After agitated for 1 hour, the solution was
subj ect ed toaaugangdh@tnaoomrEammamaaur£7®grf@rh@ununnhﬁ wéEsel ttihney
hydr ot her mal treatnent, the react

i xt ed
precipitate fis 41 h2BdV25i Fllilb\ﬂa%cétognagldéi gtrg%(raq 81165831‘ Ji%gﬁglﬁf‘g:) 2%
obtai n 3G r egrartgulfayr pahauhel BRI Rednshapesn W @ebed a6d d anheNtreated

mixture was filtered and the precipitate was rinsed
with water, dried and ground to obtain spherical
organic acid anion containing aluminum salt hydroxide
particles. The properties of the obtained particles
15 are shown in Table 1-1. |
Example 1-R
Synthesis of
[NHsNag 02] ALl3(S04)2.02(C204) 0,24 (OH) 5 70+ 0.5H20
After 264.28 gof ammoniumsulfate, 5.0 gof scdium
20 sulfate, 63.03 g of oxalic acid and 1.9 L (2 mol} of
aluminum sulfate solution were mixed together,
ion-exchange water was added to adjust the amount of
the mixture to 8.0 L, and the resulting mixture was
agitated. After all of them were dissolved at 45°C,
25 1.9 L (17.25 mol) of ammonia solution was added to the
solution. After agitated for another 1 hour, the
mixture was subjected to a hydrothermal treatment at
100°C for 1 hour. After the hydrothermal treatment,
the reaction mixture was filtered and the precipitate
30 was rinsed with water and dried (at 105°C for 15 hours)
to obtain organic acid anion c¢ontaining aluminum salt
hydroxide particles. The properties of the obtained
particles are shown in Table 1-1.

Example 1-8



cont.ai ni ng al um num salt hydroxi de particles. The properties of the

obt ai ned particles are shown in Table 1-2. The particle size distribution

,of the particles is shown in Fig. 16. 25 Exanple 1-WK1.02A13 [ ( 50 4 ) 1
7 9 (NO3) 0.211 (C204) 0.11 (OH) 6.01. 0. 85H20 194 m (0.2 nol) of

al um num sul fate, 20.3 g (0.2 nol) of pa}g?ssi umnitrate and 5.1 g of oxalic

acid were m xed together i on- exchange er was added to dilute 30 the

m xture to SSg.qj eg. gpstals were dissolved under agitation. 400 m of

sol ution containi ng .8 nmol (52.81 g, purity: 85% of potassium hydroxide

was added tNatlhéls[Ebi WEEoR i1l (LS)OEﬁ ﬂutoeészomt)elr3 (@ x atedof.@HD hours, the
sol ution was subjected to ggh dr ot treatnent at 150C fort hours
t

After the hydrothetrdl ™ me } r@a?d{‘]‘bﬂuﬁi T e2hEs 91 LELOF -and t he

precipitate was 4 ignged z‘Mn’édl)/\Béﬁrs@&Q'uﬂlr ba%(aa&ela()é@ 6f8rglpohaur gl 1t)0
obtain organic acid anion containing 5 alum num salt hydr OXI de parti cI es.

The propérti e okaliie adbl@.lvf@neﬁalﬁﬁdl tog@tdighowhonn emenQEZWaﬂﬁer

particles were in e, sha p es.as shown i photo ph o

e S0°° conpamrr R S0P RECRa Rh T & A 6% ( B SHRY 1Y 650
| on- exchangeweateed Maso added uhdel? Add t 8t i 5025 14mts/ngakumor5umoSMI foat e and
18.46 g (0.13 nmol) of sodium sulfate to adjust the amount of the m xture to

500 M. Wi Izéntoné%&@'aﬁewﬁ/&saé@etchttéﬁtétlﬁcﬁﬂrl‘tl‘é#@é?étnﬂ@lﬂ%qllfgdm of
3. 382N sodi ugy, iy é’%' d%a%%ﬂt 'é@OSMﬁ%l%d%%dso%lﬁgoﬁg P ﬂ%e offﬂtﬁr
e was t err

agitated for anot mnute, t m xture S an aut ocl ave
t o undengo aatsyelmidrtiartrmlthieanikerd &to 11A0TH hoa t 2r bour &ern‘kféﬁ&tu(‘t@h&‘d to
25C, the reactign mixture_was filtered and 20 the precipitate was rinsed

with 500 m 8f Midteresnd AdN%e a8 E65EF ot T 25 ORFUr e MPREAEY T BbE &tnilng

hour, the sclution was subjected to a hydrothermal
treatment at 170°C for 2 hours. After the hydrothermal
treatment, the reaction mixture was filtered and the
15 precipitate was rinsed with water and dried {(at 105°C
for 15 hours) to obtain spherical organic acid anion
containing aluminum salt hydroxide particles. The
properties of the obtained particles are shown in Table
1-1.
20 Example 1-T
Synthesis of
Nai o1 [Alz 86Nig 14] (S04)2.02(C204)0.20 (OH) 5 43 1.2H30
Organic acid anion containing aluminum salt
hydroxide particles were obtained in the same manner
25 as in Example 1-S except that 7.35g (0.03 mol) of nickel
sulfate was used in place of zinc sulfate. The
properties of the obtained disk-shaped particles are
shown in Table 1-1.
Example 1-U
30 Synthesis of
Nag.96 [Alz 76Feq.132n0.11) (804)2.01{C204) 0.19(0OH) 5.32-0.60H;
O
Organic acid anion containing aluminum salt

hydroxide particles were obtained in the same manner



spherical alunite type conpound particles containing no organic acid
anions. The properties of the obtained alunite type conpound particles are
_shown in Table 1-2. 25 Exanple 2 Synthesis of Carrier Conposition Exanple
2-A Synt hesi s of Titanium Hydrol ysate Carrier Conmposition Oganic acid
“ani on containing alum num salt hydroxide %artlcles containing titanium and
a titanium 30 hydrol ysate were obtained bf using 0.08 nol of titanium

sulfate (64 of. _309 ion)k | ng,Ss a i g 1R The
properties ogst E%él géﬁaﬁg% Pt%tggcgﬁ%ﬁ?idsa % dgégrﬁgfscérrposﬁjl on’ are
shown in TablleoXx ikhenpauiifaltes avedeoi 02t e IshEesof - ngbs 5 .55 g bBxafipl e
2-B Synt hesi s of dr ol sate Carrier Conpagsition per and copper
hydr ol ysat e Sﬁﬁﬂu%gggﬁ&gg %ﬁﬁpaﬂﬁlﬁi%ﬁﬁggﬁuﬁﬂ§£ts g?éﬁide tlcles
were 5 obt ai g%goare%@oofoangobbeea%dwzek Ts #9008k ¢lar€oBpEs suldate in

place of zinc sulfate in Exanple 1-R  The properti t he obtai ned copper
hydrol ysé&t e sd;la:rwmemncd‘rﬁmbetﬂori are shown in Table 2 The particles were
in the shape of “Fai) Exanpl e 2-C Synt hesis of Zirconi um Hydrol ysate
Carrier "gani c aci d ani on containing alumi numsalt hydroxide

particl es comaq' 0D, memum @})3 19) 2CLoon; Yn(outlrolysel o osgiee obt ai ned
by using O . 03 nol of zirconium oxychloride (Zrd 20 8H2O 9. 67 g) in place

of zinc sulfate inlBfamgl d01-Rmcthe Cpfo?)bﬁmﬂ-@s}l%fSQhéat@bt 3i8ned % i (fcohi um
rharolysate R She oS’ 90y ans, Shauny|n TR Bl ppclpeliagaere
Particl adi zmlaédrﬂdagjéthlexw didh-exchange water was added to dilute
the mixture to 500 ml, and crystals were dissolved under
agitation. 400 ml of solution containing 0.2 mol (8.4
g, purity: 95%) of sodium hydroxide and 0.7 mol (266.1
g) of Na,;PO,-12H,0 was added to this solution in 6
15 minutes. After agitated for 1 hour, the solution was
subjected to a hydrothermal treatment at 170°C for 2
hours. After the hydrothermal treatment, the reaction
mixture was filtered and the precipitate was rinsed
with water and dried (at 105°C for 15 hours) to obtain
20 rectangular-parallelepiped-shaped organic acid anion
containing aluminum salt hydroxide particles. The
properties of the obtained particles are shown in Table
1-2. The particle size distribution of the particles
is shown in Fig. 16.
25 Example 1-W
Ky 02A13[(804)1.75{(NO3}0.21] (C204)0.11(OH}.01°0.85H,0
194 ml (0.2 mol) of aluminum sulfate, 20.3 g (0.2
mol) of potassium nitrate and 5.1 g of oxalic acid were
mixed together, ion-exchange water was added to dilute
30 the mixture to 500 ml, and crystals were dissolved under
agitation. 400 ml of sclution containing 0.8 mol
(52.81 g, purity: 85%) of potassium hydroxide was added
to this solution in 10 minutes. After agitated for 2

hours, the solution was subjected to a hydrothermal



The particle sizes of the organic acid anion containing alum num salt

hydr oxi de particles 25 synthesized in Exanples 1-A to 2-C were neasured by a
Jaser diffraction method. In the obtained particle size distribution, when
‘particle dianeters at 25% and 75% val ues of cunul ative particle size
*distribution curve were represented by D25 and D75 and the val ue of 30

D75/ D25 was calculated the ratio showed &%value of 1 to 1.2. In addition,

t he proport| cl.e an ayera ar anet of A
m and a par 'H%Egre?ga{%/\b cV\f’l?E ?é{jacf"lgg?l esxg %?3,&%5 %Q/Yé:{ﬁogg?gﬁm%s r ead
from each parttxieca{anéhze dHsd r+ BHbitan Thex8@rd asakt  1ae SEQWANnidN thabl es

1-1 and 1-2. 57 43 Hrd coro roU Kro Hrdrdrdrorordrdrdro -H

roro -Hro PFadir§tage Wwas yinped F'{J'—trlAWéhteF-”l and dripdH(agl 1059¢ -H -H

farC U U FETECTRIRIEE 53 PP BIEh e ARG, ety

-rl - A-§ | alAlmjlnuﬁA'saB:lt- Ihlyc}]'roklldlel palrtdtdled.-rIThe Aroperkiidd kbf-i I’ I
r- r-i Hri (drdsi ro HU r-i H obrdr6 flit_ rdrdrd 1-) E 4-3
r-1 rd rd rdtlh(f rP xaxne K Raxtx%&& PIfd MAWR XX 3ebig ¢t 020 0THe0 0 0 U

rd 00, a OpdQ0-18sUwBd Hn the shape of spheres as shown in the
SEM photograph of Fig. 10.
Comparative Example 1
10 Nap.96B13(S04)2.01(0H}5 52 0.63H;0
Ion-exchange water was added to 127 ml of 1.025
mol/L aluminum sulfate and 18.46 g (0.13 mol) of sodium
sulfate to adjust the amount of the mixture to 500 ml.
While the mixture was agitated at room temperature, 154
15 ml of 3.382N sodium hydroxide solution was added in
about 1 minute. After agitated for another 20 minute,
the mixture was transferred to an autoclave to undergo
a hydrothermal reaction at 170°C for 2 hours. After
cooled to 25°C, the reaction mixture was filtered and
20 the precipitate was rinsed with 500 ml of water and
dried at 105°C for 22 hours, thereby obtaining
spherical alunite type compound particles containing
no organic acid anions. The properties of the cbtained
alunite type compound particles are shown in Table 1-2.
25 Example 2 Synthesis of Carrier Composition
Example 2-A ]
Synthesis of Titanium Hydrolysate Carrier Composition
Organic acid anion containing aluminum salt
hydroxide particles containing titaniumand a titanium
30 hydrolysate were obtained by using 0.08 mol of titanium
sulfate (64 g of 30% solution) in place of zinc sulfate
in Example 1-R. The properties of the obtained
titanium hydrolysate carrier composition are shown in

Table 2. The particles were in the shape of disks.
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containing aluminum salt hydroxide particles were

=
Lz

obtained by using 0.03 mol (CuSQ,- 5H,0: 7.49 g) of
copper sulfate in place of zinc sulfate in Example 1-R.
The properties of the obtained copper hydrolysate
carrier composition are shown in Table 2. The
particles were in the shape of pairs.
Example 2-C
Synthesis of Zirconium Hydrolysate Carrier
Composition

Organic acid anion containing aluminum salt
hydroxide particles containing zirconium and a
zirconium hydrolysate were obtained by using 0.03 mol
of zirconium oxychloride (ZrC1l,0-8H;0: 9.67 g) in place
of zinc sulfate in Example 1-R. The properties of the
obtained zirconium hydrolysate carrier composition
are shown in Table 2. The particles were in the shape
of rectangular parallelepiped.
Example 3
Measurement of Particle Size Distribution Width

The particle sizes of the organic acid anion
containing aluminum salt hydroxide particles
synthesized in Examples 1-A to 2-C were measured by a
laser diffraction method. 1In the obtained particle
size distribution, when particle diameters at 25% and
75% wvalues of cumulative particle size distribution
curve were represented by Dys and D;s and the value of
D,s/D;s was calculated, the ratio showed a value of 1
tol.2. Inaddition, the proportione (%) of particles
having an average particle diameter of A pum and a
particle diameter W pm which satisfies 0.85A < W < 1.15A

was read from each particle size distribution. The
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FCaNCANHNwW 4 OmNO WQHTIrHI H LI r-i r~rl mmmU O00O0O
4 NwU U1 U Ul~u, toUl NNNrtdrl ~U Mh7bOHO agm 1v v
04 4 ~Cas v XNNNit NNN W61l Exanple 4 Acid Resistance Test Exanple
4-A (i) Sanple Exanple 4-A: The organic acid anion containing 5 alum num
salt hydroxide particles synthesized in I6rE[xarrpIe 1- G were used. Conparative
Exanpl e 2: The alunite type conpound particles synthesized in Conparative

Exanpl e 1 we NOE& "l&ﬁfg‘ 410 (il )C @Sli\??gtsr{%%at e% sanpl e was added to 100

of SN H eous solu er agi he m xture was left to
stand for 3 howmsp had 4ttren f||tered by <cellul ose-acetate (0.2 m. The
concentrations of 15 alum numand S04 in the solution were determ ned by an
atom c absorBﬂ1onsﬁ@PH5H (ii1) Results The results of neasuring the

concentrati opgfple 4-A: The organic acid anion containing
5 aluminum salt hydroxide particles synthesized in
Example 1-G were used.
Comparative Example 2: The alunite type compound
particles synthesized in Comparative Example 1 were
used.
10 (1i) Test Method
1.0 g of sample was added to 100 ml of 5N HNO;
agueous solution. After agitated, the mixture was
left to stand for 3 hours and then filtered by
cellulose-acetate (0.2 pm). The concentrations of
15 aluminum and S0, in the solution were determined by an
atomic absorption method.
(iii) Results
The results of measuring the concentrations of
aluminum and S04 in the solution are shown in Figs. 17
20 and 18, respectively. According to these results, it
is understood that in the case of the alunite type
compound particles containing no organic acid, the
concentrations of aluminum and SO, in the solution
increased to a great extent as the temperature of the
25 water bath was increased, while in the case of the
organic acid anion containing aluminum salt hydroxide
particles of the present invention, the amounts of
eluted aluminum and SO, were very small. That is, the
organic acid anion containing aluminum salt hydroxide
30 particles of the present invention were basically
unchanged in an acidic environment.
This result demonstrates that the organic acid
anion containing aluminum salt hydroxide particles of

the present invention have greater acid resistance than
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al umd num and S04 in the solution are shown in Figs. 17 20 and 18,
respectively. According to these results, it is understood that in the case
of the alunite type conpound particles containing no organic acid, the
concentrations of alum numand S04 in the solution increased to a great
extent as the tenperature of the 25 water__bath was increased, while in the
case of the organic acid anion cont ai ni fF al umi num sal t hydr oxi de

particles of _the t ] ti t f elyte | uni num and SO4
were very sn&Fﬂ? #égs%ﬁgElgﬁgq 5?@%%?g%a§5§y§n?8hIgﬁﬁ?éiﬁ%ﬂé:égEﬁﬁnun1salt
hydr oxi de 30bpardhskeshef phle jpresent f ittvendir €8 enrs @ Mhash € abhy cowtchamnged i n
an acidic environnent. This, result denonstrates that the organic acid anion
cont ai ni ng aPihidEAREHT #GdFoxi de particles of the present invention have
greater aci dghgshsiange ghan 62 the conventional alunite type conpound
particles because the particles of the present invention contain an

organi ¢ &i d.(iExaPpkpat& bohi o Prepapadts on of Sanple 500 Ml of 0.4 nol/L

Al2 (SO4) 3 aqueous .sol uti and ol uti repared by dissolving 17.0

of NNGB i1 150 b OOF THuPE RatePorelle A 3P C g SOV ArEO SR eh B
(H2C204) was zadderh £ drhe Pé yhiHed Whded i agid1Bi AR 130 Fust ber N9, Mpof 4.0
nol /L sodi um hydroxi de solution was added to the nixed Sol ution which was

t hen heated 1&0 MODOOfoPUWXreouaserTharafMeéKed Heo gt kb ol andonxalaisc

subj ected to_an au reat or.. .20 hours. After. t.he

trejat ment , tﬁ% lrcga(t:}?‘i%cfn%/“ﬁi &tausfea cgé(\%/géo ?t ﬁ?%erﬁleﬁtgﬁ' tu‘:'n%e({eﬁ ey h??&tleo%s
rinsed wid h Wairefherand odr mad odt 499CmicQr/ 1% d@uas B9 dasot Ddsyabhes izen

di sk-shaped organi ¢c_acid anion containing alum num salt hydroxide
particles. ("®s AddefetRodhe mixed solution which was then heated

at 100°C for 2 hours. Thereafter, the mixed solution
was subjected to an autoclave treatment at 180°C for
20 hours. After the treatment, the reaction mixture
15 was filtered and the precipitate was rinsed with water,
and dried at 95°C for 15 hours so as to synthesize
disk-shaped organic acid anion containing aluminum
salt hydroxide particles.
(ii) Test Method
20 1.0 g of sample was mixed into HCl solutions of
two different concentrations. After agitated, the
mixed solutions were left to stand at room temperature
for 3 hours and then filtered by cellulose-acetate (0.2
pm) . The concentration of aluminum in the solutions
25 was analyzed by an atomic¢ absorption method.
(iii) Results
As shown in the following Table 3, as the
concentration of hydrochloric acid was increased, the
solubility of the sample also increased, but the degree
30 of elution was low and the shapes of the particles were
not changed.
Example 4-C
(1) Preparation of Sample

A solution prepared by dissolving 61.2 g of 0.1
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20 1.0 g of sanple was m xed into HO solutions of two different
concentrations. After agitated, the m xed solutions were |eft to stand at
roomtenperature for 3 hours and then filtered by cellul ose-acetate (0.2

m . The concentration of alumnumin the solutions 25 was anal yzed by an
*atom c absorption nethod. (iii) Results As shown in the follow ng Table 3,
as the concentration of hydrochloric aci®d was increased, the solubility of

the sanple a d, e_30 I nd the
shapes of thgﬁga#t cles%mé%gﬁ :®?5ﬁ§%é§d9% g%b %gk-8?5?§§ﬁr%§%%§ffgﬁ of
Sanpl e A sol @tnetgs\a:pedpblyedﬂgsdlsS@dgvimg Blg 20 WROQ. in680 tl oAlDHSA)
15H20 in 500 of pure water _and a solution _prepared by dissolving 10.2 g
of KNCB in SG’arﬁerwﬁEteem%?@rt\%freetl?ﬁiedat nShet hep, gaﬁ’(fysmi% Lécor bl ic

acid (H2C204)y s adﬂsg Q?E%ﬁ) hxir%i@i 3191'1&@&‘ ggé Thep, 20075 41 ofp - 36

nol / L pot assi urh hy r oxi sol utlo and the resul ting m xed
sol uti on ®as mlheétzt, Béamed /dt pbmsmumhyﬁmmdé'héKOHatsbﬁLeaim waA Xt ure

was filtered %gg reC| itate s, rinsed gn ma% and dried at 95C
for 20 hours#§ % tal51 %h_@lels CLP§am it g &Oa?'rﬁ HOBoMaS ni ng al umi num
salt hydroxidey harbialtess {ti17dest sMat bad nthersest Twas nedueted vidyt he
sane manner as in Exanple 4-B. 15 (iii) Result As shown in the follow ng

Table 3, as MH&tebAcE®T af 1 bf cafedyandciihe? i Br&ciid Was tenctaensedn steve
sol ubi lity of, ”lf x?%%' e 3l 39 pgleased, 9?“% t o degrge, 9 ehubhen Mas |ow

and the shapes 0 e pa(rtl cles were not anged.
10 spherical organic acid anion contalnlng aluminum salt

hydroxide particles.
(ii) Test Method
The test was conducted in the same manner as in
 Example 4-B.
15 (1iii) Result
As shown in the following Table 3, as the
concentration of hydrochloric acid was increased, the
solubility of the sample also increased, but the degree
of elution was low and the shapes of the particles were
20 not changed.
Example 4-D
(i) Preparation of Sample
3.15 g of oxalic acid (H,C;0,) was added to 500
ml of 0.2 mol/L Al,(S0,); solution, and an agqueous
25 solution prepared by dissolving 11.7 g of aluminum
hydroxide A1 (OH); in 200 ml of pure water was added under
agitation. After heated at 100°C for at least 2 hours,
the mixed solution was subjected to an autoclave
treatment at 170°C for 10 hours. The heat-treated
30 mixture was filtered and the precipitate was rinsed
with water, and dried at 95°C for 15 hours to obtain
rectangular-parallelepiped -shaped organic acid anion
containing aluminum salt hydroxide particles.

{ii) Test Method



Exanple 4-D (i) Preparation of Sanple 3.15 g of oxalic acid (H2C204) was
added to 500 m of 0.2 nol/L Al 2(SO4)3 solution, and an aqueous 25
.solution prepared by dissolving 11.7 g of al um num hydroxide Al (OH) 3 in
200 m of pure water was added under agitation. After heated at 100C for at
"l east 2 hours, the m xed solution was sgpjected to an autoclave treatnent
at 170C for 10 hours. The heat-treated 3¢%ri xture was filtered and the

precipitate was 1inged « dbLh Al donahd did adh A @5CHAL oAy s, d opgbtain
rectangul ar -paral ['e€l’epi ped -shaped organic "aci d ani on con?alnlng al um num
salt hydroxi @xgaplecldess. (ii) Test Method 64 The test was conducted in the
sanme manner as in Ex le 4-B. (iii) Result As shown in the follow ng Table

, a
3, as the 5 ddriceht R&SYWht of hydrochl oric acid was i ncreased, the

solubility of the gamli,ghsad ncheased.1 dinkherfsgeeq  ofselyuld on was | ow
and the shapes of the particles were not changed. Exanple 4-D 10 The

results df nekimgenheadbove okdsydeomitlonict helisams e igynthesiezed tie
Sbove. measur SRUHID o CI3OFNE"EaiAE 1 AR LEF TROEAmBIE T1Y 3P Houmn i n
Table 3. Exampka ik fodhgakesslit anaf t lekbha gdie abavee HEeNRY wrethe
sanpl e synthesized in Exanple 1-1 are shown in Table 0 3. Exanple 4-G
not changed.
Example 4-D
10 The results of making the above measurement on
the sample synthesized in Example 1-G are shown in Table
3.
Example 4-E
The results of making the above measurement on
15 the sample synthesized in Example 1-H are shown in Table
3.
Example 4-F
The results of making the above measurement on
the sample synthesized in Example 1-I are shown in Table
20 3.
Example 4-G
The results of making the above measurement on
the sample synthesized in Example 1-J are shown in Table
3.
25 Example 4-H
The results of making the above measurement on
the sample synthesized in Example 1-K are shown in Table
3.
Example 4-1I
30 The results of making the above measurement on
the sample synthesized in Example 1-L are shown in Table
3.
Example 4-J

The results of making the above measurement on



The .results of nmaking the above nmeasurement on the sanple synthesized in
Exampl e 1-J are shown in Table 3. 25 Exanple 4-H The results of naking the
.above measurenent on the sanple synthesized in Exanple 1-K are shown in
Table 3. Exanple 4-1 30 The results of making the above neasurenent on the
“sanpl e synthesized in Exanple 1-L are shq in Table 3. Exanple 4-J The
results of making the above neasurenent 8n 65 the sanpl e synthesized in
Exanmple 1-P i Lab] : - he, . |.ts : i he
above rreasurgﬁrrlgen?gglﬁﬁ%%t he sgﬁﬁ%ee@ﬁggm%ei}ﬁne%f?ﬁ%rse A 12?2‘518 o%/vn in
Table 3. Results As shown in the followng Table 3, as the concentration
of hydrochloric acjd was_increased, the 10 solubility of the sanples also

i ncreased, bEF&HRIedégee of elution was | ow and the shapes of the

particles were notrgRangegh 1 T %ﬂeﬂawr{gat@ﬁetf*a%tové NReQlAAM fiedE &N 0N

contai ning alum numsalt hydroxide particles of the present i1 nvention have
good 15 Jci theesiasipane &y Tabee 1% ek ampE aGgnke it +Qisimom sdfowih IimTEEIL e

Sol ution (ppg) 0.5 nol/L HO 1.0 nol/L HC1 4-A 2.0 3.2 4-B 1.6 2.1 4-C
29.7 65.7 4°D 1.6 2.0

Results

As shown in the following Table 3, as the
concentration of hydrochloric acid was increased, the

10 solubility of the samples alsoc increased, but the

degree of elution was low and the shapes of the
particles were not changed. This demonstrates that
the organic acid anion containing aluminum salt
hydroxide particles of the present invention have good

15 acid resistance.

Table 3

Example | Concentration of Al in HC1 Solution (ppm)

0.5 mol/L HCl1 |[1.0 mol/L HC1
4-A 2.0 3.2
4-B 1.6 2.1
4-C 29.7 65.7
4-D 1.6 2.0
4-E 2.1 3.2
4-F 1.4 1.9
4-G 1.1 1.5
4-H 1.6 1.9
4-T 1.2 1.8
4-J 0.6 0.9
4 -K 8.5 13.6

20 Example 4-L
(i) Preparation of Sample
The sample synthesized in Example 1-B was used.
(ii) Test Method

1.0 g of sample was added per 100 ml of sulfuric



4-E2.1 3.2 4-F1.41.9 4-G1.1 1.5 4-H1.61.9 4-1 1.2 1.8 4-J 0.6 0.9
4-K 8.5 13.6 20 Exanple 4-L (i) Preparation of Sanple The sanple
synthesized in Exanple 1-B was used. (ii) Test Method 1.0 g of sanple was
added per 100 ml of sulfuric 66 acid solution. After agitated, the m xture
*was left to stand at 27C for 1 hour and then filtered by cellulose-acetate
(0.2 m. The concentration of alum numi 6% the soI ution was anal yzed by an

atomc 5 abg%rp&lggil St od (Mf &R\e;iti%ﬁ ge‘d gﬁg\%'#uolneo{gagolifgtons when

the concentFatio AUt ¢ a As the

concentrati ofcofssghtiuktc aefd vasr 10 hearecased, tihwen sehukididéq bk the
sanpl e al so increased, but the degree of elution was | ow and the shape of
the particl 6 e BOASt- atrngée. (hi3d denonstThe esonismntraé imyantc acid

ani on cont ai Qiyng, fhyR n t§ﬁ.!at soqm%hd%’ﬁ?%r%%%i}ﬁ%n P aﬁqaegegtnlldwent i on

have nmuch 15 better acid resistance than t nite ‘type

conpound Supp@Mpbibweneg‘obddaci d resistance by containing organic acid
ani ons. Ie 5 sor tion Test of Ml odorous Gas An adsorption test of
mal odorous gas ucted, in accordance with a method which will be

descri bed | ater, oah,gZ (%ﬁ&gheritagiags A $8IPLess iwtedHdicn@ organic acid
ani on containing alumnumsalt hydroxide particles which were newy
synt hesi zed ppndgntration of sulfuric acid was changed is shown in
Fig. 19. As the concentration of sulfuric acid was
10 increased, the solubility of the sample also increased,
but the degree of eluticn was low and the shape of the
particles were not changed. This demonstrates that
the organic acid anion containing aluminum salt
hydroxide particles of the present invention have much
15 Dbetter acid resistance than the conventional alunite
type compound supposed to have good acid resistance by
containing organic acid anions.
Example 5 Adsorption Test of Malodorous Gas
An adsorption test of malodorous gas was
20 conducted, in accordance with a method which will be
described later, on 12 different kinds of samples
including organic acid anion containing aluminum salt
hydroxide particles which were newly synthesized by the
following method. As Comparative Example 4, activated
25 carbon (product of Wako Pure Chemical Industries, Ltd.)
was used.
Example 5-A
Preparation of Sample
To 500 ml of 0.4 mol/L aluminum sulfate Al,(S04) -
30 agqueous solution, 200 ml of 1 mol/L sodium sulfate
Na,S80, solution was added, 6.3 g of oxalic acid (H3C,0,)
was then added directly, and 200 ml of 93% NaOH solution
was added under agitation. After heated at 100°C for

at least 10 hours, this solution was subjected to an



fol l.owi ng nethod. As Conparative Exanple 4, activated 25 carbon (product of
Wako Pure Chem cal Industries, Ltd.) was used. Exanple 5-A Preparation of
Sanple To 500 mM of 0.4 nol/L alum num sulfate A12(SO4)3 30 aqueous
solution, 200 mM of 1 nol/L sodiumsulfate Na2504 solution was added, 6.3 g
*of oxalic acid (H2C204) was then added %i,},rectly, and 200 m of 93% NaOH
solution was added under agitation. After heated at 100C for at |east 10

hours, thi's soluldon.was. suBLAELAT 10 an % auLodl aveoLLeal Mg at 170C for

10 hours. The eat-treated mxture was filtered and the preci pl?ate was
rinsed with hatser -t apd tdrd ewll at ugeCwiagr fiSl theues athal ditaipr el $pditaped
organi ¢ aci d ani on, contai ni 5 alum num salt hydroxi de particles having a
BETspeci fic it f%sﬁﬁeglﬁqu‘baﬁﬁfg. a'ﬁregst %?Hoatﬂy?é a%sg?ﬁt Fén?”to S was
conduct ed intaccosdanee dnskhshhg @t Bed dipi beadascrihednl aﬂc&ﬁtamelﬂ%sul ts
of 10 conducting the adsorption test are shown in Table 4. Exanple 5-B

Di sk- shaped érlgamiguicsd1lanh A resitds magt i aled hamised @ BEGr eRede Hlag ticl es
havi ng a BET §Be]§| LC face 97 n2/ g were synthesized in the sane
15 manner as in élﬁp el’S -Aggxégjgﬁﬁ)%t the reaction mxture was filtered
and the precmpidtateev@sdi nsed wth water and dried w thout being subjected

to the autoclave treatnent. The results of conducting the adsorption test
are shown in Tabl eT2e ZHIRBRFLOT-EE FheWpss FAdBe techduttd agothance

adsorption tgsty 100 hd g SABRY ¢ SHU Bed 2okl Bl & lrfafgsthgwn dp Table
4. Exanple 5-D

10 conducting the adsorption test are shown in Table 4.
Example 5-B
Disk-shaped organic acid anion containing
aluminum salt hydroxide particles having a BET specific
surface area of 97 m°/g were synthesized in the same
15 manner as in Example 5-A except that the reaction
mixture was filtered and the precipitate was rinsed
with water and dried without being subjected to the
autoclave treatment. The results of conducting the
adsorption test are shown in Table 4.
20 Example 5-C
The results of conducting the adsorption test on
the sample synthesized in Example 1-G are shown in Table
4.
Example 5-D
25 The results of conducting the adsorption test on
the sample synthesized in Example 1-H are shown in Table
4.
Example 5-E
The results of conducting the adsorption test on
30 the sample synthesized in Example 1-TI are shown in Table
4.
Example 5-F
The results of conducting the adsorption test on

the sample synthesized in Example 1-J are shown in Table



25 The results of conducting the adsorption test on the sanple synthesized
in Exanple 1-H are shown in Table 4. Exanple 5-E The results of conducting
the adsorption test on 30 the sanple synthesized in Exanple 1-1 are shown
in Table 4. Exanple 5-F The results of conducting the adsorption test on

"t he sanpl e synthesized in Exanple 1-J ar%sshomn in Table 68 4. Exanple 5-G
The results of conducting the adsorptiontest on the sanple synthesized in
Exanpl e 1-K gre shown in Table 5 4. Exanple 5-H The results of conducting
the adsorption test on the sanple synthesized in Exanple 1-L are shown in
Table 4. 10Ekeample 5-IG The results of conducting the adsorption test on

t he sanple synthesized in ample 1-M.are shown in Table 4. Exanple 5-J 15
The rererI ts )(;f congﬁa irr?gg‘fEﬁEgg‘agoFBHdd’rFtt%’ég bHe PRSP VRHeGTed in

Exanple 1-P ai@ shewl é kvhdbheside d{HBRE mp Ke Ther meslktnn W 16PAdYetd ng t he
adsorption test on 20 the sanple synthesizéd in Exanple 1-Q are shown in
Tabl e 4.5 Codparative Exanple 4 The results of conducting the adsorption
test on act%g&ﬁﬁglga%qu are shown in Table 4. 25 Results
The results of conducting the adsorption test on
the sample synthesized in Example 1-L are shown in Table
4.
10 Example 5-I
The results of conducting the adsorption test on
the sample synthesized in Example 1-M are shown in Table
4.
Example 5-J
15 The results of conducting the adsorption test on
the sample synthesized in Example 1-P are shown in Table
4 .
Example 5-K
The results of conducting the adsorption test on
20 the sample synthesized in Example 1-Q are shown in Table
4.
Comparative Example 4
The results of conducting the adsorption test on
activated carbon are shown in Table 4.
25 Results
The following Tabkle 4 demconstrates that the
organic acid anion containing aluminum salt hydroxide

particles of the present invention adsorb an alkaline

substance such as ammonia easily.



The.foll ow ng Table 4 denonstrates that the organic acid anion containing
alum num salt hydroxide particles of the present invention adsorb an

.al kaline substance such as amonia easily. 69 a) > 01 n MLn NMr dt HN
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U 70 Exanple 6 Adsorptivity Test of Dyes The adsorptivities of Congo Red
T (C32H22N6(6S2Na2) Sudan Bl ack B (Sudansqﬂyarz B) and Titan Yell ow
Example 6 Adsorptivity Test of Dyes
The adsorptivities of Congo Red (C3:H,:N0¢S,Na,),
Sudan Black B (Sudanschwarz B} and Titan Yellow
(CogH19N508,Na,) of Wako Pure Chemical Industries, Ltd.,
5 C. I. Direct Black 51 (C;;H,;N:;0gNa.) of Hodogavya
Chemical Co., Ltd. and Green FLB of Dainichiseika Color
& Chemicals Mfg. Co., Ltd. were examined.
(i) Preparation of Sample
Example 6-A
10 The constitution of the raw materials was the same
as that of the sample of Example 4-B. However, heat
treatment conditions were different as described below.
Conditions for the autoclave treatment were 180°C and
20 hours. Further, prior to the autoclave treatment,
15 a heat treatment was conducted at 100°C for 2 hours
under open conditions.
Example 6-B
The sample prepared in Example 4-C was used.
Example 6-C
20 The sample prepared in Example 4-D was used.
Example 6-D
The sample prepared in Example 1-H was used.
Example 6-E
The sample prepared in Example 1-I was used.
25 Example 6-F
The sample prepared in Example 1-J was used.
Example 6-G
The sample prepared in Example 1-K was used.
Example 6-H
30 The sample prepared in Example 1-L was used.
Example 6-1I
The sample prepared in Example 1-M was used.
Example 6-J

The sample prepared in Example 1-P was used.



(C28H19N506S4Na2) of Wako Pure Chem cal Industries, Ltd. , 5 C |. Direct
Black 51 (C27H17N5(8Na2) of Hodogaya Chemical Co. , Ltd. and Geen FLB of
_Dai ni chi sei ka Color & Chemicals Mg. Co., Ltd. were exam ned. (i)
Preparation of Sanple Exanple 6-A 10 The constitution of the raw materials
“was the sanme as that of the sanple of Ex]arrpl e 4-B. However, heat treatnent
conditions were different as described bel'low. Conditions for the autoclave
treat ment we@§a¥ﬁ9§éa@dq<20 hours. Further, prior to the autoclave
treatment, 15 a heat treatnent was conducted at 100C for 2 hours under open
condi ti ons. Exanpl €hé- Bdathelsanpteppregaried Erabpagl 2 -0 Gawsussed.

Exanpl e 6-C 20 The sanpl e prepared jn Exanple 4-D was used. Exanple 6-D The
sanpl e prepaFé’@R%rﬁg?ﬁﬂ eEE') QE\p\;va?s %sed. Exanpl e 6-E The sanple prepared in

Exanpl e 1-1 was usgg: ;<% EXapRly® én Fvlihe s g egPhera ety i isExanp] 6 d-J was
used. Exanple 6-G The sanple prepared in Exanple 1-K was used. Exanple 6-H
30 The sd&npl eduepaend whExasglde 1-L was used. Exanple 6-1 The sanple

prepared in anple 1-M used. Exanple 6-J The sanple prepared in
Exanple 1-P lqpsrgﬁ.stﬂyeva@% |l e 6-K The sanple prepared in Exanple 1-Q was

used. Conparativelbxagpb€ BhActiaked caidoa vhi Thowas gensnald watsed as an

and fully agitated, and 2 g of the sample was added.
After the solution was agitated for 15 hours

10 continuously, the supernatant liquid was extracted to
make an analysis of the concentration of the dve by a
spectrophotometric method.
(iii) Results

The dye adsorption rates are shown in the

15 following Table 5.

The results of Examples 6-A to 6-K demonstrate
that the organic acid anion containing aluminum salt
hydroxide particles of the present invention adsorb
acid dyes, direct dyes, basic dyes, reactive dyes and

20 the like well. Consequently, the organic acid anion
containing aluminum salt hydroxide particles of the
present invention are useful as a coloration aid, a
pigment and a carrier for organic polymers such as

resins.



5 adsorbent was used. (ii) Test Method 10 ng of the dye was added to 100 mi
of pure water and fully agitated, and 2 g of the sanple was added. After
.the solution was agitated for 15 hours 10 continuously, the supernatant
liquid was extracted to make an analysis of the concentration of the dye by
a spectrophotometric method. (iii) ResUl’ts The dye adsorption rates are
shown in the 15 followng Table 5. The results of Exanples 6-A to 6-K
denonstrate that the organic acid anion containing alumnumsalt hydroxide
particles of the present invention adsorb acid dyes, direct dyes, basic

-~

dyes, reactive-gyes—anrd20theH-ke-well—Consequently, the organic acid
anion containing|alum num salt hydrgxide| particles of the present
i nvention are us§1gl gs ja col o gghfn ngb a| pignment and a carrier for
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U 0 r-gRahfh D WU Xghlohdat iWnSPercentage Test of Resin

Composition
(i) Preparation of Sample

1,435g of Na,S0, was dissolved in 9.8 L (10 mol)
of aluminum sulfate Al;(S04): solution, and 315 g of
oxalic acid was added directly. 26 L of pure water was
added under agitation, and the mixed solution was
agitated until Na,S80, and oxalic acid were dissolved
completely. Then, 12 L (40.5 mol) of sodium hydroxide
solution was added. After the mixed solution was
agitated at room temperature for 1 hour, it was
subjected to a hydrothermal treatment at 170°C for 8
hours. After the hydrothermal treatment, the
resulting mixture was filtered and the precipitate was
rinsed with water, and dried at 95°C for 25 hours. As
for Comparative Example 6, magnesium hydroxide (KISUMA
53 of Kyowa Chemical Industry Co., Ltd., BET: 5 m?/g)
which was widely used generally as an additive was used
as a sample.
(ii)}) Test Method

60 wt% of the sample, 39.8 wt% of impact resistant
grade polypropylene resin, 0.1 wt% of antioxidant DLTP
({DLTP: Dilauryl Thiodipropionate of Yoshitomi Seiyaku
Co., Ltd.) and 0.1 wt% of antioxidant IR1010b (IR1010:
product of Irganox Ciba Specialty Chemicals) were mixed
together. From the obtained resin composition, a
sample piece for a tensile test was prepared by use of
an injection melding machine FS120S518ASE of NISSEIT
PLASTIC INDUSTRIAL CO., LTD., and the percentage of
elongation of the sample piece was measured. The
measurement results are shown in Table 6.
{iii) Results

The following Table ¢ demonstrates that the

percentage of elongation of the resin into which the



mWo o Woio0OO0OWoW AWUT73 Exanple 7 Elongation Percentage Test of
Resin Conposition (i) Preparation of Sanple 1,435g of Na2SO4 was dissol ved
in 9.8 L (10 mol) 5 of alumnumsulfate Al 2(SX)3 solution, and 315 g of
oxalic acid was added directly. 26 L of pure water was added under
“agitation, and the m xed solution was agitated until Na2SO4 and oxalic acid
were di ssolved conpletely. Then, 12 L ( 8.5 nol ) of sodi um hydroxi de 10

sol ution was . ' L Ut . agit :

Ferper aturo Pocat hoars oo Mg K EQ A MAfn LAl Bk HydBBBge
170C for 8 hautsicMéserfthkrehydestdrer nabvénediarenter¢ Heneadsd takg amm xt ur e
was filtered_and the precipitate. was 15 rin%_i-:-d wth water, d dried at 95C
for 25 hoursi®ASt ibf EF abFIE B PRrE & N9agRBSiIaT h§8AMG Mk PRSUMA  5A
of Kyowa Chegihealt iwdustry Co., Ltd., BET: 5 nR/g) which was wi dely used
generally as an additive was used as a sanple. 20 (ii) Test Method 60 wt %
of the sanple, 39.8 w-6 of inpact resistant grade pol ypropylene resin, 0.1
wt % of anti oxi dant DLTP (DLTP: Dilauryl Thiodi propionate of Yoshitom
Seiyaku Co., Ltd.) and 0.1 wt% of antioxidant |1 R1010b (1R1010: 25 product
of Irganox Ci ba Specialty Chem cals) were m xed together. Fromthe obtained
resin conposition, a sanple piece for a tensile test was prepared by use of
an injection nolding nachi ne FS120S18ASE of NI SSEI PLASTI C | NDUSTRI AL CO.,
LTD., and the percentage of 30 elongation of the sanple piece was neasured.
The neasurenent results are shown in Table 6.



(1i) Results The followi ng Table 6 denonstrates that the percentage of

el ongation of the resin into which the 74 organic acid anion containing
‘aldhinun1salt hydroxi de particles of the present invention were kneaded was
at least 10 tines higher than the conventionally known additive. 75 o rt
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76 Exanple 8 Wiitening Test of Resin Conposition (i) Preparation of Sanple
JFor a whitening test, the organic acid anion containing alum num salt
hydr oxi de particles 5 containing propyl ene piece prepared in Exanple 7 was
“used. Meanwhile, for Conparative Exanple.,Z, the sane polypropylene piece as
that used in Conparative Exanple 6 to which magnesi um hydroxi de that was
general |y usgd.is @ngaddi tiue chads bgen aadeds Was Usedeohidddi )i best Method
The test piece was charged into a coOnstant-tenperature pdre-water tank of
24C, and cafbon Rieradetgasnwag fSenpheo the tank froma carbon dioxide
gas cylinder at a ﬁate of L/.mn for 48 hours 15 to obserye_whiteni ng of

1.
the surface of the ?59%1W%+gﬁaﬁ%9aﬁas£mﬂ e PHITDhCeAGH i BRL6R et al
ions in thecsaltwi®ing(ialliumBeaw ta Thenglladneder @ubt $calkqs Shown in the
follomﬁn%] 20 Table 7. Wile surface whitening was clearly seen on
magnesi um hy@patiddel I RESEBVIRIBAL 87 eKPVvC Chehr@ared ndisExpmple [t #as BET: 5
n2/ cont ai jj l.ene pi ec LV 7 urface
mhi?éning maQE%o' ggéﬁgéﬁﬁﬁﬁ%pbfﬁgﬁigoéggggg%f%% gggéln %?%l%%h Iﬁﬁ?ﬁhn1salt
hydr oxi de papbilgipasopgdenad pirg paepyhancupeercén(ExapplratB) veEkahene i n

6 to which magnesium hydroxide that was generally used
as an additive had been added was used.
10 (ii) Test Method
The test piece was charged into a
constant-temperature pure-water tank of 24°C, and
carbon dioxide gas was fed into the tank from a carbon
dioxide gas cylinder at a rate of 1.0 L/min for 48 hours
15 to observe whitening of the surface of the resin
visually and analyze the concentration of metal ions
in the solution.
{iii) Results
The obtained results are shown in the following
20 Table 7. While surface whitening was clearly seen on
magnesium hydroxide (KISUMA 5A of Kyowa Chemical
Industry Co., Ltd., BET: 5 m’/g) containing
polypropylene piece (Comparative Example 7), surface
whitening was not seen on the organic acid anion
25 containing aluminum salt hydroxide particles
containing propylene piece {(Example 8). Further, in
the former, elution of metal into the solution was seen,
while in the latter, it was not seen.
This result demonstrates that the organic acid
30 anion containing aluminum salt hydroxide particles of
the present invention are stable even if added to a

resin and do net induce a phenomenon such as whitening.



the.former, elution of netal into the solution was seen, while in the
latter, it was not seen. This result denonstrates that the organic acid 30
.anion containing alum num salt hydroxide particles of the present invention
are stable even if added to a resin and do not induce a phenonenon such as
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i 1) oT Ori) PAar" rd a EmO U NKX roww 7WU 78 Exanple 9
Infrared Radi ati on Absorbability Test As a result of analyzing IR for
NaAl13(SO4)2(OH)6 prepared in Exanples 1-B and 1-C in accordance with a KBr
“pellet nethod, the results shown in Figsyg20 and 5 21 were obtained. It is
obvious fromthese results that an IR absorption band exists around 1, 600
to 1, 800 Example 9 Infrared Radiation Absorbability Test

As a result of analyzing IR for NaAl,; (S0,),{(0H),
prepared in Examples 1-B and 1-C in accordance with a
KBr pellet method, the results shown in Figs. 20 and
5 21 were obtained. It is obvious from these results
that an IR absorption band exists around 1,600 to 1,800
cm™? (wavelength: 10 to 14 um) and NaAl;{(S0.).(0OH)¢ is
useful as an infrared absorber.
Example 10 Measurement of Ultraviolet to Visible
10 Reflectance Spectrum
(i) Preparation of Sample
Example 10-A
The absorption spectrum of the sample synthesized
in Example 1-H is shown in Fig. 22.
15 Example 10-B
The absorption spectrum of the sample synthesized
in Example 1-J is shown in Fig. 23.
Example 10-C
The absorption spectrum of the sample synthesized
20 1in Example 2-A is shown in Fig. 24.
{ii) Test Method
A reflectance spectrum was measured on a sample
piece prepared by molding sample power into a disk
having a size of ¢40 x 2 mm by use of a spectrophotometer.
25 (iii) Result
The organic acid anion containing aluminum salt
hydroxide particles of the present invention have an
absorption band in an ultraviolet region of 200 to 380
nm and are useful as an ultraviolet absorber.
30 Example 11 Differential Thermal Analysis Test
As a result of making a differential thermal
analysis on NaAl;(80,):(0H)¢ prepared in Examples 1-B
and 1-C, the results shown in Figs. 26 and 27 were

obtained. Both samples were thermally stable up to



cml (wavel ength 10 to 14 pn) and NaAl 3(SO4)2(G—|)6 is wuseful as an

i nfrared absorber. Exanple 10 Measurenent of Utraviolet to Visible 10
_Refl ectance Spectrum (i) Preparation of Sanple Exanple 10-A The absorption
spectrum of the sanple synthesized in Exanple 1-His shown in Fig. 22. 15
" Exanpl e 10-B The absorption spectrum of the sanple synthesized in Exanple
1-J is shown in Fig. 23. Exanple 10-C The absorption spectrum of the sanple
synt hesi zed 43 °id" &xamBlgherA is shown in Fig. 24. (ii) Test Method A

refl ectance spectrum was neasured on a sanple piece prepared by nol ding
sanpl e power Examp ke di gk haﬂﬁrlglfal@nﬁélﬂ hapgwzen mhedytise of a

spect r ophot oggh%rl lgga(l 'ﬂci 5{3 t TQe %lg%ndgram d ani on contai ni ng

al um num sal nydroxi de partl C es % e present invention have an
absorption band i nThe wlktsneavi sl ef megusmroﬁgze&et Pa80icne andhmeeeusef ul as
an ul travi ol et absorber. 30 Exanple 11 Differential Thermal Analysis Test

As a res@lt of ﬁ&l&‘h’@lﬁ &TFdrerdich FRBERHN 1B aPYIS RAMNEA ¥ SO4) 2( OH) 6

prepared in Exany artfclee ddepbesyldsusBayddn Figs apd 27 were
obt ai ned. Boft;ﬁ sarr)gf %ere tceremal sta% e up to 79 4050 orlz‘%fgher

Exanpl e 12 Fbéawa&mmlpe b:eam/eenfRaaldmmnGmfldalkaﬂSL dndiPaxtide ¢&dDbamet er
The results of H]eﬁﬁsur%n the particle di anet of organi.c aci ani on

cont ai ni ng aft ChGEP&a et PEHETC IS Iblg@tﬁréﬁ’ SHIRERL RE ratio
between the pabe it addi dOn:RE dkalhiBydicdd dgnti®Pe&ontaining

10 aluminum salt hydroxide particles of the present
invention by a laser diffraction method are shown in
Table 8. Table 8 shows that the particle diameters of
the organic acid anion containing aluminum salt
hydroxide particles depend on the concentration ratio

15 between alkali hydroxide and sulfate at the time of

production reaction.



added and the concentration of sulfate was changed in production of the
organi c acid anion containing 10 alum num salt hydroxide particles of the
present invention by a |laser diffraction method are shown in Table 8.
Table 8 shows that the particle dianmeters of the organic acid anion
containing alum numsalt hydroxide partigdes depend on the concentration
rati o 15 between al kali hydroxide and sulfate at the tinme of production
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Meanwhile, the results of cbserving the particle
shapes of organic acid anion containing aluminum salt
hydroxide particles to be produced when the kind of
organic acid to be added, reaction conditions and the
reaction molar ratio were varied, by use of an SEM, are
shown in Table 9. Table 9 shows that the shapes of the
particles to be produced heavily depend on the kind and

amount of the organic acid to be added (molar ratio of

organic acid to aluminum sulfate: [organic
acid]/[aluminum sulfate]) and the reaction
temperature.

For *1, *2 and *3 in the table, reaction conditions
were different as follows.
*] The molar ratio was 1/4 < [organic
acidl/[(aluminum sulfate], and the heating reaction was
carried out at 150 to 200°C.
*2 The molar ratio was 1/20 £ [organic
acid]/[aluminum sulfate] < 1/8, and the heating
reaction was carried out at 150 to 200°C for 2 hours.
*3 The molar ratio was 1/8 £ [organic
acid] / [aluminum sulfate] < 1/4, and the heating

reaction was carried out at 150 to 200°C for 2 hours.

E



041 rd Oariz 8 Manwhile, the results of observing the particle
shages of organic acid anion containing alum numsalt hydroxide particles

e produced when the kind of organic acid to be added, reaction
‘conditions and the 5 reaction nolar ratio were varied, by use of an SEM are
“shown in Table 9. Table 9 shows that tHe shapes of the particles to be
produced heavily depend on the kind and anpunt of the organic acid to be

added (rmolar ratio of organic acid to alumnumsulfate: [organic 10
acid]/[alum num|sul fatle]) and {he reactlon ten]erature For|*1, *2 and *3
in the table, reactiqy o ditg)nsﬁ verts 'gferg1t atll ow| *1 The nol ar
ratio was 1/4|<| [Idf gariicol] BeH }G:i.lg [;ﬁlﬁgjnmngrm, t}glfm tfoe]g,ga%.d t he heating
. ] . . - it r* -
reacti on was |carniedijottppt E5e Q%Q@e gz—fTammag ‘tlatig was 1/20 <
) . o . -
[organic aci f] {alGimH r@mﬂJsaﬂﬁa@eE g]@a(ﬁna £he, e d ihop Plaction was
carried out af 1509 ®|290¢] Eow| & ol x| 2w F8 :15:1 w5l [rAtop was 1/8 <_
[organic aci ] | [dkum %rﬁ{sﬁlﬂageﬂgﬂ%%ng Th E'e%ttﬁh% Teaction was
carried out at 150 & 2008 bof| 2 Hour | 828 | ot SQur 8| Elad Fo 01 mMP rt P a
moH 2 W ¥ 4 )
ar-f olVyv tr|v|¥ 4% danr o) @ap " qf o F-p| % (B siiogr-4 Hr |, -r-i
. [ (o] Y o e ol o
-l aroaafojala~d mid ala aja alaafpa P4 b, 3
g
= miie
- H '__l-r-l
@ [ D o Q @ (] @ 3 A o
+ |4 e & & < - S |- B 0 S
o v ) v |0 ) w v s e
22 |9 |< S (€ |8 |24 |§ o<
9 (& | (o o e a4 |8 Al
e 0 0 0 19} ) 0] 0 P o =W
g G o let
H e T
I} o
=
u
—
g
2 3
5 = = Ry o
o |2 - SR B
o ] a [ [0} [ Q [ = o o
" e o 5 & & & S |- & O &
— AR Q a ) 0 O O = &= o
a Mg |2 |8 o g |2 |- 5 ulg
~ g | | o o | | |2 |5
o 93] ul [#2] U 4} w (92} o v — 193]
g vlet
oo
[aF]
’(D g
o 4 g 9
* © o o oy
H 4 - H —
Ayl © o 1] )] Q o)) Q - Q) o
, | © ¥ G H g o 4 T o O
o8~ @ v U o o 3 = & =l o
=~ ol g g S e g -r a V5
7ogalm | |o a la |a |0 I8 4%
v O|lWn wn &) w w0 wm o D —lW
n o - Q g ©
-~ M (54 o %
&) 5 &
f
o
-~
[#]
Lo T £ | o]
S o o o T g v |© |lo9%
-~
(] ~ - L S - - X -
(oY U 8] O - O
(= =i U @ 0 L 0] @] g O
| 8] Q - is} Eal ] - -
- 0 U o - ] — [0} ™ H U H
] - -r 1y g H L] - — U -~
o —~ = Y s ) E — (o)) o - P
[ R IR G ¥ i — i — Y
5 %X lH i © o |9 o | J ! ¥
o |6 | |Ju | |B o |O | |4 |O®B




+a.upPSU PNby" 4Ha) , ril P4 04 yy+ VI U UP4 UCd) 04 04 P4 M

PAU U '"~+Url co 0a fd Ha M 4) 04 rl vr-1 0a) 0Qa) wa~ it

A 0a a a0 +aa)) Na) O0aa) vrnHa) rd ~q P4 04 P4 04 P4 JJ U) U

uud) uuv d) d) r> d Haua P4 aa 41 ~4 (br. MP4 ri av a)

“it a) (Da) a) P4a) CHU ',aaH(D 3Oa)a)Q)Zxouai 04 ud) d)

04 U) ) tO rr-~ P41 U) i UUrt U da Adaa'd a ro-Hro4roro
Example 13 Evaluation of Optical Properties

(i) Preparation of Sample
Example 13-A
After the organic acid anion containing aluminum
5 salt hydroxide particles synthesized in Example 1-B
were mixed in a mixing proportion of 0.1 parts by weight
per 100 parts by weight of low-density polyethylene
(UF240), the mixture was melt-kneaded at about 180°C
by use of an extruder to prepare pellets. By use of
10 the pellets, a film having a thickness of 100 um was
prepared at about 200°C by a T-die method and used as
a test piece.
Comparative Example 8
After the alunite type compound particles
15 synthesized in Comparative Example 1 were mixed in a
mixing proportion of 0.1 parts by weight per 100 parts
by weight of low-density polyethylene (UF240), the
mixture was melt-kneaded at about 180°C by use of an
extruder to prepare pellets as in Example 13-A. By use
20 of the pellets, a film having a thickness of 100 pm was
prepared at about 200°C by a T-die method and used as
a test piece.
Comparative Example 9
After titanium oxide (ST-01: ISHIHARA SANGYO
25 KAISHA, LTD.) was mixed in a mixing proportion of 0.2
parts by weight per 100 parts by weight of low-density
polyethylene (UF240), the mixture was melt-kneaded at
about 180°C by use of an extruder to prepare pellets
as in Example 13-A. By use of thepellets, a filmhaving
30 a thickness of 100 um was prepared at about 200°C by
a T-die method and used as a test piece.
Comparative Example 10
A low-density polyethylene (UF240) with no

mixture was molten at about 180°C by use of an extruder
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kml O0OOOHHOOOOOHS B3 Exanple 13 Evaluation of Optical
“Properties (i) Preparation of Sanple Ex%gple 13-A After the organic acid
anion containing alumnum 5 salt hydroxide particles synthesized in Exanple

1-B were nixed grepaieXigp@l peeport imp akel.ofl PRE! Hdy1 ¥eikghta pennl00
parts by weight of [Towdensity polyethylene (UF240), the m xture was

mel t - kneaded hatv iab@w tTBOKnpEsusé be Oghmesa s eepegest epanbopdl RO CBy use
of 10 the pel_blygta?_:ﬂa@d&'el r&}@gﬁbﬁg £hd hhglérae:as% of, :l:%qstonb\f%%e prepared at

about 200C by i € method and used as est pi ece. nparati ve Exanpl e
8 After the dliuni teetypéetonpdund particles 15 synthesized in Conparative

Exanple 1 were mxed in a, mXxing $roportion of 0.1 garts by wei ght per 100
parts by wei ght of TPRFBRhEPHF Hofet MATheVEUE2MFASURED BXt HEE vk

nel t - kneaded ,a 0 - f t f as in
Exanpl e 13- A.a %?Qt%sg%%d@éfqﬁeﬁgglﬁeﬁ%%&?i?%ﬂﬂﬁg\%lﬁb&g&?ﬂ%gﬁﬁgsés%gfﬁ 100 m

was preparedtat. mabout 200C by a T-die nethod and used as a test piece.
Conparative E(xan.'pjl e_ 9 After titanium oxide (ST-01: |SH HARA SANGYO 25
KA SHA, LTD. ) \es’ nf&&X%4%° a ni xi ng proportion of 0.2

The light transmission spectrum is shown in Fig.
10 25, and the measurement results of the total light
transmittance and haze are shown in the following Table
10. Differences in the optical properties due to a
difference in thickness were corrected by use of the
Lambert-Beer formula in terms of 100 pum. It can be
15 understood from Table 10 that the organic acid anion
containing aluminum salt hydroxide particles of the
present invention show high transmittance and thin haze
even 1f added to a resin and therefore do not impair
the optical properties of a transparent resin in

20 particular.

Table 10

Ex. 13-A|C. Ex.8 |C.Ex.9 |C.Ex.10

Thickness (pm) 195 115 112 115
Haze (%) 40.1 43.9 75.2 26.3
Transmittance 89 89.1 85.1 g0
Haze (%) (in terms 23.1 39.5 71.2 23.3

of 100 um)
Ex.: Example C.Ex.: Comparative Example




parts by weight per 100 parts by weight of |lowdensity polyethylene (UF240)
, the mxture was nelt-kneaded at about 180C by use of an extruder to
prepare pellets as in Exanple 13-A. By use of the pellets, a filmhaving 30
"a thickness of 100 mwas prepared at about 200C by a T-die nethod and used
‘as a test piece. Conparative Exanple 10 | ow- density pol yet hyl ene (UF240)
wth no mxture was nolten at about 180 y use of an extruder 84 to

prepare pell ghtimpyeliss of tMePourthiend okl Hedlaying 2 thgkgess of 100 m

was prepared at about 200C by a T-die nethod an sed as a test piece. (ii)
Test Met hod 3 iTr abPseipttraatceoand haZampdree neasured by use of a haze neter

(TG H3DP: Ni ppon nshoku I ndustries Co., Ltd.) (iii) Results The |ight
transnissionggﬁEEDiﬁnHﬂ§H§homn in Fig. 10 25, and the nmeasurenent results

of the total |ight THd ansgittanee ikl Haze e shpwn Hak d Hgef ohlgaat ngs Tabl e
10. Differences in the optical properties due to a difference in thickness

were correct éhopanrelefsynshasimedtiBdxanpleulaB Ast eheyvofindalphe |t
can be 15 unqﬁLstood from Table 10 that the organic acid anion containing
al um num sal t "hydroxi de particles of the present invention show high
transmttancesamplbi n4dege even if added to a resin and therefore do not
inpair the optical properties of a transparent resin in 20 particular.

Table 10 Ex. 13-A ENEE®SElExOd BIBSUELInthitdkhessf @ abse11pder afls
Haze (s) 40. ér@%n@zg %%%he@iai'éa‘iﬁaé%&mége@-—% 8% indn HAF G (10
11

terns 23.1 3
10

Example 14-C
The result of measuring the refractive index of
the sample synthesized in Example 1-E is shown in Table
11.
15 Example 14-D
The result of measuring the refractive index of
the sample synthesized in Example 1-F is shown in Table
11.
Example 14-E
20 The result of measuring the refractive index of
the sample synthesized in Example 1-0 is shown in Table
11.
Example 14-F
The result of measuring the refractive index of
25 the sample synthesized in Example 2-A is shown in Table
1131.
Comparative Example 11
The result of measuring the refractive index of
the sample synthesized in Comparative Example 1 is
30 shown in Table 11.
{ii) Test Method
The refractive indices were measured in
accordance with a method which will be described later.

{iii) Results



of 100 gm Ex.: Exanple C. Ex.: Conparative Exanple 85 Exanple 14
Measurenment of Refractive index (i) Preparation of Sanple Exanple 14-A The
restult of measuring the refractive index of 5 the sanple synthesized in
‘Exanple 1-B is shown in Table 11. Exanple 14-B The result of neasuring the
‘refractive index of the sanple synthesizgd in Exanple 1-Cis shown in Table
10 11. Exanple 14-C The result of neasuring the refractive index of the
sanpl e synt hesi zedritni ExafBlesr dt Eolds £ gbava hien £ 5kl ®wihd TAD 1Exampke gld- D The
result of neasuring the refractive index of the sanple synthesized in
Exanpl e 1-F E&esrongand cTabféd BnieRameind aynEngo ahemiasg tsal tnmeasuri ng
the refracti ' f I i I I -Q LS I n
Table 11. Eé ﬁ%ﬂg§§ggﬁ;%%2qTesu fﬁ%?xﬁiggﬁ?%ﬁgtﬁ%@ﬁéggﬁéﬁ%%@gl?ﬁa@&ﬂg? 25
t he sanpl e symnichess zeddtn Exatnpkbex2-imis shaen randabb& 1114 o Ceapar.&s ve
Exanpl e 11 The result of neasuring .the refractive index of ~the sanple

synt hesi Zed P& SOPAPE: tFe tB& T BA10Fs O LIPS HoRR t PR STaME £ he . orpan st

Met hod The rafcriaftwgtiaqq{&&si\ﬂertenémaa%qdci@s aceProapce M i asmihod
which will be described |later.
added and are useful for a resin which requires

transparency in particular.

10 Table 11
Example Average Particle Refractive Index
Diameter (pm)

14-A 0.40 1.52
14-B 1.36 1.49
14-C 2.44 1.52
14-D 0.61 1.52
14-E 3.05 1.55
14-F 0.55 1.55

C.BEx.11 1.64 1.52

C.Ex.: Comparative Example

Example 15 Analysis of Component

The results of analyzing the components of the
15 organic acid anion containing aluminum salt hydroxide
particles of the present invention by use of an atomic
absorption spectrophotometer are shown in the
following Tables 12-1 and 12-2.
Example 15-A
20 The result of analyzing the components of the
sample synthesized in Example 1-A is shown in Table
iz2-1.
Example 15-B
The result of analyzing the components of the
25 sample synthesized in Example 1-B is shown in Table
12-1.
Example 15-C



(ii1i,) Results 86 It is understood fromthe follow ng Table 11 that the
organi c acid anion containing alum numsalt hydroxide particles of the
‘prééent invention can adjust the refractive index in a wi de range of 1.49
to 1.55 5 according to the kind or other factors of the organic acid
“contained in the particles and the resingo be added and are useful
resin which requires transparency in particular. 10 Table 11 Exanple
Average Particle Rehlactdygykndsx a%@?f‘ztﬁﬁ (helddnBot@nlt 820 £14 1R 1. 36
1.49 14-C 2.44 1.52 14-D 0.61 1.52 14-E %.05 1.55 "14-F 0.55 1.55 C Ex. |
1.64 1.52 CsBupl<€ospartdiesézExdanphl ecERamrple 15CAnas yshowef Confeirdie The
results of aagty ing the conponents of the 15 organic acid anion containing
al um num sal t “hydroxi de particles of the present invention by use of an
atom ¢ absokpidngsl spectymphot oneter are shown in the follow ng Tables 12-1
and 12-2. Exanple 15-A 20 The result _of analyzing the conponents of the
sanpl e synt hesi zedThg B@FPLE RIA #B8adNGHN Y nthgh|eomponentEafpl & Hs- B The

| E@%f%?{??%}%g‘ngj]rgf %_Qgplzé 32l SYREREST ZgdThi Rxanpl e

for a

result of anal
1-Bis shomngﬁhila | é

12-1.
Example 15-E
The result of

analyzing the components of the

10 sample synthesized in Example 1-E is shown in Table
1z2-1.
Example 15-F
The result of analyzing the components of the
sample synthesized in Example 1-H is shown in Table
15 12-1.
Example 15-G
The result of analyzing the components of the
sample synthesized in Example 1-I is shown in Table
12-2.
20 Example 15-H
The result of analyzing the components of the
sample synthesized in Example 1-J is shown in Table
12-2.
Example 15-T
25 The result of analyzing the components of the
sample synthesized in Example 1-K is shown in Table
12-2.
Example 15-J
The result of analyzing the components of the
30 sample synthesized in Example 1-L is shown in Table

12-2.
Example 15-K
The result of

gsample synthesized

analyzing the components of the

in Example 1-Q is shown in Table



87 .The result of analyzing the conponents of the sanple synthesized in
Exanple 1-Cis shown in Table 12-1. Exanple 15-D 5 The result of anal yzi ng
‘thé conponents of the sanple synthesized in Exanple 1-D is shown in Table
12-1. Exanple 15-E The result of analyzing the conponents of the 10 sanple
“synthesized in Exanple 1-E is shown in Tghle 12-1. Exanple 15-F The result
of anal yzing the conponents of the sanple synthesized in Exanple 1-H is
shown in Tabhe_45 12-1. Exanple 15-G The result of analyzing the conponents
of the sanple synthesized in Exanple 1-1 is shown in Table 12-2. 20
Exanpl e 15- HEReenp beulls-df anal yzi ng the conponents of the sanple

synt hesi zed in Exapple 1-J . Is S I -2, Ex le 15-1 The
result of analyzingHFhé%%%%%gnéﬂfgg%?ay%gﬂigaﬁp%ﬁ(%VﬁPﬁg%i%E% Pﬁ éﬁgﬁple 1-K
is shown in faiEl e l8yvatixaipead 1in JEXBeipglesul t rofi ainghyzirndi & he ag@gonent s
of the 30 sanple synthesized in Exanple 1-L is shown in Table 12-2.
Exanpl e 15- K1®he? result of anal yzing the conponents of the sanple

synt hesi zed in Exanple 1-Qis shown in Table 88



12-2. Exanple 15-L The result of analyzing the conponents of the sanple
synthesized in Exanple 1-Ris shown in Table 5 12-2. 89 Ln OONO O 00 r w
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cocoN 4 HLNU O ww.k. H NNNtlr w4 OOO N+ Yh~vrwPhW

mGO- Q( + W1~i OWO X U-ccnzWOmiQUQxw 91 Exanple 16 X-ray Diffraction
‘As a result of mamking an X-ray diffraction analysis on the organic acid
“ani on containing alumnum salt hydroxidg,particles of the present

i nvention, i.e., 5 NaAl3(S04)2(OH)6 (sanple of Exanple 1-F),

NHAAL3( S04) 266, {sanRl e of x | 81 ¥fAacKAL3 (S04) 2 (OH) 6 (sanple of
Exanpl e 1-D), HAI3 (S04) 2 (OH) (sanmpl e of Exanple 1-E) and Nal. 11A12.98

(SO4) 1.96 (C204) Bs2@l qepyls. 78 Wakgmz {ma¥plranfdifd®Banpbe 1-G |,

X-ray diffraction, di f _FlLgs.. 29, 30, 31 and 32 were obtained.
These X-ray S&i }F%%g%%r%%g?ragg%&é’zn%ﬁsﬁiﬁnel?%a‘foflﬁglﬁj[fﬁgtaefu@&mnds of
the present gavenhiyerdav@edbiieieiiies ot teNprandintienséhy ildlj @Se i, €.,
different 15 conposition ratios, fromthose of conventionally known

synt heti & al NaPduntSd )tz {34} oxil gampdre | efeFxample 1-F),
NH,;Al;(S04),{0OH)s (sample of Example 1-34),
KAl;(S04)2(0OH)¢ (sample of Example 1-D}, HA1;(SO,),(OH)}¢
(sample of Example 1-E} and
Naj. 11Al; 98 (504) 1.96(C204)0.201 (OH} 5 73+ 0.8H,0 (sample of

10 Example 1-G), X-ray diffraction diagrams of Figs. 28,
29, 30, 31 and 32 were obtained. These X-ray
diffraction diagrams demonstrate that the alunite
compounds of the present invention have different
patterns and intensity ratios, i.e., different

15 composition ratios, from those of conventionally known
synthetic aluminum salt hydroxide particles.
Descriptions of Methods and Apparatuses used for
Analyses and Tests

Methods and apparatuses used for the analyses and
20 the tests will be described hereinafter.
(1) Refractive Index
Method: 5 mg of sample powder was added to 5 ml of
organic solvent and dispersed for 10 minutes by
ultrasound, and a transparent portion was spread on the

25 main prism surface in the form of a thin film to
determine the refractive index.

Apparatus: Abbe refractometer 1T (ATAGO Co., Ltd.)
(2) SEM
Method: accelerating voltage = 15 KV, operating

30 distance = 10 mm, magnification = 2,000-fold,
10,000-fold, 20,000-fold
Apparatus: S-3000N (Hitachi, Ltd.)

(3) Differential Thermal Analysis

Metheod: air atmosphere = 100 ml/min; reference sample



Desgriptions of Methods and Apparatuses used for Analyses and Tests Met hods
and apparatuses used for the analyses and 20 the tests will be described
‘herbinafter. (1) Refractive Index Method: 5 ng of sanple powder was added to
5 m of organic solvent and dispersed for 10 m nutes by ultrasound, and a
“transparent portion was spread on the 25 4 in prismsurface in the formof a
thin filmto determne the refractive index. Apparatus: Abbe refractoneter

rer At o0 o gt i ; SEUIRIOPL - RCASEF BRIAGYOLLRGE = 1< Emin

operating 30 distance =1 magnification = old,”
20, 000-f ol d Apperaatys :S- JVOONER tarvhl ysiitsd. Jtat3prDiTASR 86t AGThaonal

Anal ysis Method: air mosphere = 100 m/mn; reference sanple 92 =
a- al um na; tz%ﬁ@r%ﬂr?q (Ejéggilr?d-‘)r ate = 10C m n Apparatus: Thernal
Anal ysi s St at(iggn AAS19%1idGBE1GR (R gaku Corporation) (4) Analysis of IR S5

Met hod: KBr pellet method Apparatus: Fourier transforminfrared
spect r opHot oMt ®T- 7XB 1 Rl BRLLMEYhPF) Anal yses of Particle Diameter and

Particle Siz ] i.Qut i a LEfract] d) 10 Method: Sanple
powder was aggé@f%EB.gZ%?gjl{J}r[nEEhg%ane g%ﬁ%gp%gflgg?cé(}ﬁcentrati on: 1 w%
and dispersegdot r3phicndestby HTfatounddmIBRadItr@®. jhe particle

di aneter. Apparatus: LA-910 &HCRIBA,L&d.),lS (6) An%hgsis of, Specific
Surface Area (BET PRBLNGERS t Afe&30dt 1t ! RetHAMABFAT ARE: PROY ® Rilff speed

specific surpacd ribution (by Laser Diffraction Method)

10 Method: Sample powder was added to 0.2% sodium
hexametaphosphate (concentration: 1 wt%) and
dispersed for 3 minutes by ultrasound to measure the
particle diameter.

Apparatus: LA-910 (HORIBA Ltd.)

15 (6) Analysis of Specific Surface Area BET
Method: three-point method
Apparatus: NOVA2000 high-speed specific surface
area/pore distribution measuring apparatus (Yuasa
Ionics Inc.)

20 {7) Analysis of X-ray Diffraction
Method: Cu-Ka, angle(8): 5 to 65, step: 0.02, scanning
speed: 4, tube voltage: 40 kV, tube current: 20 mV
Apparatus: RINT2200V X-ray diffraction system
(Rigaku Corporation)

25 {8) Dye Adsorption Test
Method: 2 g of sample and 10 mg of dye were added to
150 ml of pure water, fully agitated, and the
concentration of the dye at the beginning and after 15
hours was analyzed.

30 Adsorption Rate = (a - b)/a x 100 (%)

a: initial concentration of dye in solution
b: concentration of dye after 15-hour adsorption
Apparatus: 150-20 spectrophotometer and data

processor of Hitachi, Ltd.



areq/ pore distribution neasuring apparatus (Yuasa lonics Inc.) 20 (7)
Anal ysis of X-ray Diffraction Method: Cu-Ka, angle (0) : 5 to 65, step:
0. 02, scanning speed: 4, tube voltage: 40 kV, tube current: 20 nV

Appar atus: RINT2200V X-ray diffraction system (Ri gaku Corporation) 25 (8)
"Dye Adsorption Test Method: 2 g of sanplgsand 10 nmg of dye were added to
150 m of pure water, fully agitated, and the concentration of the dye at

t he begi nni nggqn@@ilgglﬁ oflogr,'{sygd@s ebalpeaeel. 30 Adsorption Rate = (a -
b)/a x 100 (% a: initial concentration of dye in solution b: concentration

of dye afterAPPAHCUFUEdsoFHMOh0 OASSEHIIN GNG MEICROSEREHR r ophot onet er  and

data proces | i t 9 s' f Oxygen Content

Appar at us: %ﬁ?&g &%&%&:}lﬁg%ﬂ %ﬁés&i‘ség}%@g)%%a# (%rous Gas Adsorptl on Test
Anmoni a NH3 AmBicantiar ¥HGas Concentration: 197 ppm 1 L of anmonia was
introduced into 50 m. of pure water, and the residual gas was neasured by

the cal iraPféndaF JeCor FonermthyESRine LH3HPEN 10 Standard Gas

Concentration: 198 ppmy«| ahm&pf@dwé\gv%ttréd@cgh Tefmersg upe gk §%fﬁé e
Vapori zi ng Chanber: 130C Columm: D glycerol + TEP + KOH 15 + 15 21

Chronpsorb WABEHO0aAW DVES Betimiua B. gammwibs Terpenatredebof tQoeéum: 60C
(const ant) C%rlrllbel[a%son h(ljzufbgwo tl%'{'SO m/mn Pressure: 130 kPa

Trimethylamine (CH;) ;N

10 Standard Gas Concentration: 198 ppm
Introduced Amount: 1.0 ml
Temperature of Sample Vaporizing Chamber: 130°C
Column: Diglycerol + TEP + KOH 15 + 15 + 2% Chromosorb
W 80/100 AW-DMCS 3.1 m x 3.2 mm

15 Temperature of Column: 60°C (constant)
Carrier Gas: N
Flow Rate: 50 ml/min
Pressure: 130 kPa
Detector: FID

20 Hydrogen Gas Pressure: 50 kPa
Air Pressure: 50 kPa
Temperature of Detector: 130°C
iso-valeric acid (CH,;),CHCOOH
Standard Gas Concentration: 20.0 ppm

25 Introduced Amount: 1.0 ml
Temperature of Sample Vaporizing Chamber: 250°C
Column: DB-WAX 30 m x 0.32 mm
Temperature of Column: 220°C (constant)
Carrier Gas: He

30 Flow Rate: 2.3 ml/min
Pressure: 50 kPa
Detector: FID
Hydrogen Gas Pressure: 50 kPa

Air Pressure: G50 kPa



Detector: FID 20 Hydrogen Gas Pressure: 50 kPa Air Pressure: 50 kPa
Tenperature of Detector: 130C iso-valeric acid (CH3)2CHCOOH Standard Gas
.Concentration: 20.0 ppm 25 Introduced Anmount: 1.0 ml Tenperature of Sanple
Vapori zi ng Chanber: 250C Columm: DB-WAX 30 m x 0.32 nmm Tenper ature of
* Colum: 220C (constant) Carrier Gas: Heg30 Flow Rate: 2.3 ml/nin Pressure:
50 kPa Detector: FID Hydrogen Gas Pressure: 50 kPa Air Pressure: 50 kPa 94
Tenper at ure Tempetreztuore 250 EtE)c et hod266r° Avkasuri ng Per cent age of
El ongation of . _Resjn Method: |[n _accordance with the plastic tepsile test 5
method (J1'S k¥ 13 MEARARAF 63 MRt T ORPUTRFL Y550 I NG fo& LStF9R BA T 610
BALDW N CO., gLERn (12) Method for Measuring Water Absorption Method: Water
absorption was neasured in accordance 10 with a nethod conformng to
JI S-K6911 5.Method AppinasgsoxdaBegnttitdapehgt il bhst §8N Nl St GRSt t ank

AGX- 326 %f Aﬁg@%@;&g?ﬁ@%li‘gTD (13) Measurenent of Utraviolet to

Vi sible LCigh ance paratus: spectrophotoneter 150-20 (Hitachi,
Ltd.) 95 CLAbME ¥at QeganTENSIHORMIUIM €DRREI0T INBI s8i-awnmals  (mpdraoxi de
particles reBresent ed by the follow ng

ALDWIN CO., LTD.)

{12) Method for Measuring Water Absorption

Method: Water absorption was measured in accordance

10 with a method conforming to JIS-K6911 5.26.1.

Apparatus: constant-temperature constant-moisture

tank AGX-326 of ADVANTECH TOYO CO., LTD.

(13) Measurement of Ultraviolet to Visible Light

Reflectance

15 Apparatus: spectrophotometer 150-20 (Hitachi, Ltd.)



5 general formula (1): Ma[Al 1-xM x] bAzBy( OH) nnH20 (1) (wherein Mis at

| east one cation selected fromthe group consisting of Na+, K+, NH4+ and
_H3O+, M is at least one netal cation selected fromthe group consisting of
10 Cue+, Zn2°, Nit+, Sn4+, Zr", Fee+t, Fe 3 +and Ti", Ais at |east one
“organic acid anlon Bis at |least one imgrganic acid anion, and a, b, m n,
X, yand z satisfy 0.7 < a< 1.35 2.7< b< 3.3 0< m< 5 4< n
< 7, 0< x<_ 0.6, 1.7y <_ 2.4, ami.ATABL <z <_ 0.5, 15 respectively.)
2. The particles according to claim1, which are represented by the fornula
(1) wherein a satisfies 0.9 <_a <_1.2. 20 3. The particles according to

claim1, which are; re d r ei | 5 8
<_b <_3.2. 25 4. TheBp rtic egégéigﬁhlﬁ%”?éﬁg&g%%¥ﬂ§ %ﬁ?ﬁ 1ﬁﬁh 3l

represent ed bydrexidenpartiylwisereepremssatiedi by Che meioﬁlng The
particle accorduggltg clal 1 mhlch are 30 represented by the fornmula (1)
wher ei n safFdrS Qfmql é 5. 6. The particles according to claim1,

whi ch are represenggﬂlpypﬁdglypr |GHXA)mM@@reln xysatisfies 0 96 <_x <_
0.3. 7. The particles accor to claim1, which are represented by the

formula (1) Wwéresiein Matn%faés lpagst sopec cgt pong seThecpad itrew &doording
to claiml, mhlch are resent by the wmul rein atisfies
08 B ST 1 He Ackor Ao FBacrad i 1 WP Aeast

0.01 z <_ I'cles accof
one metal cation selected from the group con51st1ng of

10 Cu?*, zZn?*, Ni?*, sn*', zr*'*, Fe?*, Fe’* and Ti'*, A is at
least one organic acid anion, B is at least one
inorganic acid anion, and a, b, m, n, x, vy and z satisfy
0.7 <a<1.35, 2.7 <b<3.3, 0<m<65, 4<n¢<?7,
0 <x<0.6, 1.7<y <2.4, and 0.001 € z < 0.5,

15 respectively.)

2. The particles according to claim 1, which are
represented by the formula (I) wherein a satisfies 0.9

£ a =<1.2.

20
3. The particles according to c¢laim 1, which are
represented by the formula (I) wherein b satisfies 2.8
<b £ 3.2.
25 4. The particles according to claim 1, which are

represented by the formula (I) wherein m satisfies 0

= m = 2.

5. The particles according to claim 1, which are
30 represented by the formula (I) wherein n satisfies 5

<n=<=~®6.5.

6. The particles according to claim 1, which are

represented by the formula (I} wherein x satisfies 0



the,organic acid anion (A) in the formula (1) is at |least one selected from
ani ons based on an organic carboxylic acid and an organic oxycarboxylic
.acid. 15 10. The particles according to claim1, wherein the organic acid
anion (A) in the fornula (1) is at | east one selected from anions based on
an organi c carboxylic acid and an organiyg oxycarboxylic acid which have 1
to 20 15 carbon atons. 11. The particleS according to claiml1l, wherein the
inorganic ackd,aniop §¢B) in the formula (1) is at |east one selected from
the group consisting of a 25 sulfate ion, a phosphate ion, a nitrate ion and
a silicate ion. 12. The particles according to claim1, wherein the

i norgani c acid anign ( in_the for 1) 24 30,sulfate ton,or a
sulfate ion and a ghos@?aet gai%n%égﬁgu%’ﬁggﬁ)adr%ﬁgf%g %%%8% r‘lgwb&cgf & 1,
wherein D25rapd d¥énsatd shy the< fRAMIRS €I 1. ¥hehen paFtdLl s fdierymat ey s at
25% and 75% val ues of cumul ative particle 97 size distribution curve
measur ed Sy & laser2déffraction method are represented by D25 and D75,
respectively.. 14. The particles according to claim1l, which are 5 in the
shape of grains, pairs, rectangular parall el epiped, disks (go stones),
hexagonal plates, 8ric&hgr gians beleyl anderrsding. tdhel pamt i¢l whiadrcantd ng to
claim1, havin% 10 an average particle gi meter of 0.1 tO_lO_%ﬁl 16. A
burned pr oduEEPIHISERES bYYbERAI hg¥IWe 2 digaWiPe et B afiddnt 854 Ai g

al um num sal ¢ Bydroxige particles of claim1l at 300 to 1,000C. 15 17. The
particles according to claiml, which carry a hydrolysate of a salt of at
| east odd® netal selected fromthe group consisting of Cu, Zn, N, Sn,

9. The particles according to claim 1, wherein
the organic acid anion (A) in the formula (I) is at least
one selected from anions based on an organic carboxylic
acid and an organic oxycarboxylic acid.

15

10. The particles according to claim 1, wherein
the organic¢ acid anion (A) in the formula (I) is at least
one selected from anions based on an organic carboxylic
acid and an organic oxycarboxylic acid which have 1 to

20 15 carbon atoms.

11. The particles according to claim 1, wherein
the inorganic acid anion (B) in the formula (I) is at
least one selected from the group consisting of a

25 sulfate ion, a phosphate 1on, a nitrate ion and a

silicate ion.

12. The particles according to claim 1, wherein
the inorganic acid anion (B) in the formula (I) is a

30 sulfate ion or a sulfate ion and a phosphate ion.

13. The particles according to claim 1, wherein
D,; and D,;s satisfy 1 < D;5/Dss < 1.8 when particle

diameters at 25% and 75% values of cumulative particle



-

Zr, Fe and Ti, on the surfaces thereof. 20 18. The alunite type conpound
particles of claim 1, having surfaces thereof treated with at | east one
surface treating agent selected fromthe group consisting of a higher fatty
‘acid, an anionic 25 surfactant, a phosphoric ester, a coupling agent and an
ester of a polyhydric alcohol and a fatty.acid. 19. A method for producing
organi c acid anion containing alumnumsSalt hydroxide particles, 30
conprising canryd Y Ut Buked Y EAGd LM HRAIHE a RLRIENCH Of raB tArgani ¢
acid or organic acid salt when an alkali hydroxide solution selected from
the second @geddpodsanedatnoeacniteat syl Dti cndoRpsi skagprertivmedyani ¢ salt
of Al3 or at |east one cation selected 98 fromthe group (first group)
consisting of Al", Cu2', Zn2+, N2', Sn4., Zr", Fe2', Fe' and Ti" and a
sulfate or nitratesof athd pasit DAEescheebedifigrd ke HRUP, whSaaerd Qroup)
consisting of Na+, K, NH4' and H30' to 5 cause the heating reaction. 20.
The net hdd aédortdhifgShéRg @i IF2diker ePR i, FRSTTEMIE1l&ad t is al um num
sul fate. 10 N ccqt di claj : [ jc acid
is at |east g)%erase %gt‘égg%??%m ?%g]g&?o{fsp)o %glﬁge;sl%i 'néﬁl%%ggrr%%%lga%?%&%a@r’boxyl iC
acid, an orgadice gxjdardboxyl cgladaideand their salts. 15 22. The net hod
according to claim 19, wherein the organic acid is at |east one selected
fromthe group consisting of an organic carboxylic acid having 1 to 15
carbon atons, an ofgani |d i AVA IS aTo MG I . Yo R ar : ns,
and their salts. 2%923.q% eﬁﬁg%ﬁggMé%%6$gFﬁéQ?gﬁil%?nf%%f}ahgfe?%QFﬁg?

i nor ganilm ackth sarérageatpdeastclened samettead 6fom.tthecogroumneonsi sting of a
sulfate, a nitrate, a phosphate

l16. A burned product obtained by burning the
organic acid anion containing aluminum salt hydroxide

particles of claim 1 at 300 to 1,000°C.

15
17. The particles according to claim 1, which
carry a hydrolysate of a salt of at least one metal
selected from the group consisting of Cu, Zn, Ni, Sn,
Zr, Fe and Ti, on the surfaces thereof.
20

18. The alunite type compound particles of claim
1, having surfaces thereof treated with at least one
surface treating agent selected from the group
consisting of a higher fatty acid, an anionic
25 surfactant, a phosphoric ester, a coupling agent and

an ester of a polyhydric alcohol and a fatty acid.

19. A method for producing organic acid anion
containing aluminum salt hydroxide particles,

30 comprising carrying out a heating reaction in the
presence of an organic acid or organic acid salt when
an alkali hydroxide solution selected from the second
group is added to a mixed solution comprising an

inorganic salt of Al®** or at least one cation selected



and,a silicate. 25 24. The nethod according to claim 19, conprising
carrying out the heating reaction at 90 to 250C. 25. A resin additive
.conprising the organic acid 30 anion containing alum numsalt hydroxide
particles of claiml1l. 26. A resin conposition containing the resin
“additive of claim25. 99 27. An adsorbemg conposition containing the
organi c acid anion containing alum numsalt hydroxide particles of claiml.
S 28. A dye ¢afom etheofnteup NG thet oggamips) acds igniiang copt AlLAF pgecafum num
salt hydroxide,particles of,, clajm1. 10 29., An ultrayjolet absorber
containing tk& orY¥ani c @Bi d' ahFonr OBt ai fifg &tiihtim Shd dydardfiade

particles of oGl i} late of at least one selected from the group
{(second group) consisting of Na', K', NH,” and H;0' to

S cause the heating reaction.

20. The method according toclaim19, wherein the

inorganic salt is aluminum sulfate.

10 21. The method according toclaim 19, wherein the
organic acid is at least one selected from the group
consisting of an organic carboxylic acid, an organic

oxycarboxylic acid and their salts.

15 22. The method according toclaim 19, wherein the
organic acid is at least one selected from the group
consisting of an organic carboxylic acid having 1 to
15 carbon atoms, an organic oxycarboxylic acid having

1 to 15 carbon atoms, and their salts.

20
23. The method according toclaiml1l?2, wherein the
inorganic acid salt is at least one selected from the
group consisting of a sulfate, a nitrate, a phosphate
and a silicate.
25

24. The method according to claim 19, comprising

carrying out the heating reaction at 90 to 250°C.

25. A resin additive comprising the organic acid
30 anion containing aluminum salt hydroxide particles of

claim 1.

26. A resin composition containing the resin

additive of c¢laim 25.
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27. An adsorbent composition containing the
organic acid anion containing aluminum salt hydroxide

particles of claim 1.

28. A dye carrier containing the organic acid
anion containing aluminum salt hydroxide particles of

claim 1.

29. An ultraviolet absorber containing the
organic acid anion containing aluminum salt hydroxide

particles of claim 1.



