1 DESCRI PTI ON Organic Acid Anion Containing Alum num Salt Hydroxide 5
JParticles, production method thereof, and use thereof BACKGROUND OF THE

| NVENTION (i) Field of the Invention The present invention relates to
organi ¢ acid 10 ani on contai ning alum num salt hydroxi de particles, a
production method thereof, and use thereofl. That is, the present invention
relates to organic acid anion containing alum num salt hydroxide particles
whi ch can be used in various fields, such as fields of 15 construction,
food, agriculture, sem conductors, gkeetwaphopRgraphy, nedical care,
cosnetics, chemcal, resins, fibers and rubber, and other industrial fields,
and a production nethod of the particles. Mire specifically, the present

iensy o0 LSEB LS SEOEAS O Gl A0, S AT, L NS,

hydr oxi de parti ave a very smal'lZ and un

are in the shpape D& lephepesdpatisn mecilwegut Be rear®) |hephedt héirsst (go
stones), hexagonal plates, rice grains or cylinders and have | ow 25 noi sture
absorbability and excellent addability to rubber or the like, and to a

producti on n%%ﬂ?ﬂSQéFF@f(%@r&h%l%ﬁ”@EHT%%ﬁ“Of the particles. (ii)
e Relate

Description o Art A representative alunite conmpound is alunite.
30 Natural alunite(éxi Recad afunshen@nvweheabnm neral deposits and
aci d-corroded areas, forned by active vqlcanoei or hot springs, Synthetic

alunite is used inTfffe RTRIBSHYY HRVERTIEbrEENAI & BAIANIRPLE Atds, a
filler and various &asebersndher faklam nt1 2 pyathetide 15s bods are, knoun

Publication 1 describes a nmethod for synthesizinhg al unstone by m xi ng
al um num sul Pataed AL 2080Mehodot hegiamf suafidt esekeB&Y)eahd sBdiammisul f at e

(Na2504) 5 in.a given ratip and. agitati t he m xture continupysly .at 100C
Under at mosphirt P 88T e FEF G HOUFS By 28 nhgnGNEASEF T Al Lol gl wi t h
a hot plate. 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 wvarious carxiers. The following



Pubi’i cation 2 describes a method for produci ng al unite having a specific
surflace area of 200 to 240 10 nRig by addi ng potassium sul fate (K2504) and
pot assi um hydroxi de (KOH) to an alum num sul fate (A 2(SO)2) aqueous
*solution 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 reported that alunite 15

produced by Lsr}?rg%lgrggg?% “g%%ﬁgﬁifakaeféhﬂpl%q”pprous aggregate which has slits

havi ng a wi dt has wat'er adsorbability conparable to that
of silica gel and bugh adsorleabill déyctrd 1302 aane td &b ndsai bseadizicg dyes
well. 20 Publication 1: Kono.,et, al., Mneralo Journal ., Vol . 20, Num 1 and
2, pp. 13 to23AMEARE PRNBLIAIMT 21981 BB gg&tfia(ﬁ\ez:(hllﬁdtﬁé)@tﬂal .,

Journal of CherLal;SaciRivrat eJanaBo 98U @) soBRum36u 1923282 Asal@bhpds for

producing al unite conpounds at |ow 25 cost and in good yield to use them as
adsor bents i Ant Aegiveénsrayiq kad adicwk hinBubhiecal ke S .conahdu® e ky known.

Publ i cation 3 (%]%(ﬁh 4- 11637 (,E he term. JP-A" as useﬁi herei p _neans an
"unexam ned S&bl i'she Hgéa?ﬁes% %BSBgﬁe&Jtca%ﬁFF’@é’tli%n S’rdégcﬂpﬁlerss aunite
type adsor bepta grept esenitetr b vt hayl opbed ngi £ Br Bulas £ MYL3(ER04) 2( OH) 6

(wherein Mrepresents a nonoval ent cation, and M represents Al or a
conbi nati on of Al EH&®IFeTREAPN 2 3d8RE HRE Bgla BEeBedidi R EQANSENBr ea of

not smaller /g and_a re: u it hin or e di r 100 to
300A of not éﬁ%ﬁ%&gt ﬁfaén d.€5aNF%%.&A§9%org%#n%%%s?ge&ec?feo? ,%gg:r%r)eﬁgo% in
whi ch whiem amdrignby 2 ddd figt poem ss Combs natfiaare of K A numd spib € atee jand
ferric sulfate and alkali sulfate are subjected tq a heating reaction in an

aqueous sol vEtdent deni HEPHEP k&I ?ﬂ?d?&)‘(ﬁ“ﬂ’é}“‘hé“ﬂ#%’?et Hé k2ea?Q4 ) sol uti on
i s kept at 4a911fé)o&s4s%ﬁ%£$ﬁ Sbakb§0ls o R d 8aLAL ORaAG the PHAP e the

reaction is kept at 3.8 or higher in"the reaction process so as to
crystallize ot dandtd eyt bayeiad conpovnad lnaimyg dhe noykasédnsfexific

surface area_i.s desgcribed. Puplicatioon 4 (JP-A 64-11638) describes an 15
adsor bent composiTi &ﬁutrhgat cgﬁp 'aésesb%eﬂo%(?dje%ﬁﬁg gtg'mp%sla " Bnprising a
| ayer ed 10wyl ha¥dn®h@ 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'; (504)2(0H)¢
{wherein M represents a monovalent cation, and M’

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



chenical structure represented by the followng fornula: MV 3(504)2(0OH) 6 20
.(wherein Mrepresents a nonoval ent cation, and M represents Al or Fe(lll)),
and an alunite type or jarosite type crystal structure and anorphous silica
or anor phous silica alum na whose anount i.s 5 to 80 wt % based on the | ayered
conpound and 25 that has a BET specifi C sJ‘rface area of not smaller than 300

129,90, Dty D 32 SRS O Ot b d UEBEr HhelPior,

descri bed wi th Tespec %8 a pr o ion rre ata

jarosite typaHayezed adfpodndsacan e v&jmmal Imz:edndapqlstdragd@ﬁw&éfarti ng
materials and the value of pHin the reaction. Publication 5 (JP-A
2000- 7326) de&xferl besta §;9|0r13d|<éf shapedmarl kpriethear Cal &l mldBuni A kart

hydr oxi de th Iggﬁg i dent § I p t
follow ng for %A%%el\/ztlllé@g%%%'( OQ;I)mg{%\/\l—/%dec?efe?ﬁl I\d/lhlslség {rggl%%{]m/fgﬁp 3irItLtrgl [

metal or @an ambf\atlm ngﬂJp:)QmIDQﬁaameIDZﬁ aé.tunsilyumlsaﬂ)f@/ﬂmﬁmc‘ﬁf\dmnlc
particle dianeters,_at 25% and 75% v £les of volu cunul tlve article
size distri bl?turjo aEﬁr@E‘%b %Q(%%EJI ?B r‘?ett%o?jrﬁrﬁugar?réé at &8 By 9 D75,
respectively, -t k §nSpaci éhe@ e &R8MsGAl v ERRPRYH ¢ Qmmal akayi
diffraction i mages, the pH of 10 5% aqueous suspensi on, ET specific

surface area randir esiisieur & pspHbabi Ehey ngd chiane SmlfliI?elent ifsr franthose of
al uni te. Furth |nt i I ti I num sal.t, hydr oxi de
S hngt I SRURLERR ey PRl  Shymi oghb A

whose pararret ers suc e bu speC|

vol urme- based olﬁtrmadtfm@lt heet €5, képe degree @f h‘::hgh@lieiﬁl phepakhicad #n81 ze
distribution, an aspect ratio, a refractive index and the degree of abrasion
are opti mum WYPFRESpEQ D %6@5&*9&41@2@ o rekiRd tiss trBposeder@dfor a

production neffipd LRar aahvihd A8 PRSI EBbcific surface area is

described.
Publication 4 (JP-A 64-11638) describes an
15 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, it 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 IJP—A 2000-7326) describes a
spindle-shaped or spherical alkali aluminum salt
hydroxide that comprises independent particles, is

represented by the following formula:



20 alum num sulfate, alkali sulfate or amoni um sul fate and al um num
hydroxide are subjected to a hydrothermal treatnent. Further, a method of
controlling the shape of particles to either a sphere or a spindle is aslo
*suggested. 25Meanwhil e, Publication 6 (JP-A 6-122519) discloses a nmethod for
synthesizing "jarosite particles (anmorphods water-containing ferric oxide
particle powder)" @QiCRFnge erical shapes, have an average particle

di aneter of 3 to 3 ‘m™d §d fic 30 surface area BET value of 150 to 300
m2/ g and a bylihddeashtm 08 & .mMohdvhllewt d1RAd iame 4 L£DrES edh esmi¥ ntingn

foll owi ng formnul a: RFe3(SO4)2&SF)6(Ri§NH4+ or the like.) This publication
proposes rep8fiduRk: uBes ofNedttsi &Rt BSf¥ther |iquor, i.e., "jarosite
particles are prodgc§d<py p i ng %?ygen-containing gas through a m xed
solution of a ferrdug suitH’dSorutd on and a sulfate sol ution of alkal i

met al or mamMmuehiedn paps itdd € ad i poidt Sranaexizes | apd east | oA lwdHi 6 fa
tenperature range of_ higher than 45C and not_ higher than the boiling point

" Summery of VEHARRVEASSSh PrBbléafslY® Pedot b8 Ky dhedisbantPBhion | s
proposed in bhie-AbONG Bulldatiensi B9 10 & 18p2eLitte dasyyl L] Gy unite
conpound can be used as an additive or a filler to resin, rubber"and the

| i ke, an adsbrbentefsgre oddvely coapdnédrd sspec id ioad r bgr dlemilged and t he
like. In general, when the synthetic alupite conpound is used. as ditive
or & i1l or EoREOTEERRE " Bk aay (HbE FFRET ] TR SNAGEA noshEoPeay § hat
the comaundsghaeh d\ayesh SWe ST €a aDSOrHabeliifdie Nishadel dridsisiance
and good dispersibility to mnimze deterioration in nechanical properties
such as tenshpd sstweAagahsdydavel i tivh wididt e i et @i fhesee 20 bropethicsss
transparency_(t qt Lght 1 {.tance C s. higher .and haze cones
t hi nner as pgr%t iac]I en%i?:grfet Eugptglg%%ﬁqu}mﬁ %5?53%’3 lac%%ﬁgtndnta%a??i‘e(a%el shape
and a uni f or e pad ihahe s@ilari pdrostiatpnesssel ppardmeters zaudhshki buid on)
for the closest filling are often 25 required depending on applications. In
addi ti on, whBRitheSBPREHEtF cTRPYHITE €onPaiHd Fiefixed YALEME TREERA t he

compound f S figaid edat At 8 UR ol PELt be! erll ARLEL W nedues e

frequency of occurrence of clogglng of” a ter and to inpro

processabi | i By zZien d30Cs tpr bbegsion, tde asxeateraptio f ianeefitmrsizxmdinidet i ke.
To satisfy these req%trenents i% i_s. requested that the.ﬁﬁrticle i%gﬁter be
reduced and £RE §&%F 9L §hapé & 5%ﬁﬁP?wﬁ¥%rﬂ?E&HHWH%? anetEF sur ed

wi t hout degr agim}th €li BRENHSIPI With ird9ihesSiiNS. pFBpcARAYE 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; (S80,); (OH) ¢ (Ris K*, Na', NH," or the 1like.)

This publication proposes repetitive use of reaction



6 requirenents contradict each other, and there is a problemthat when the
particle diameter is reduced to inprove mechanical properties and
transparency, secondary flocculation is liable to occur, so that 5

di spersibility into resins, rubber and the |ike deteriorates, thereby
causing deterioration in the nechani cal prooperties and transparency. The

conposition described,in the above I?u,bl ication 2 has so high noisture
absor babi | i t PAHARTY| $ 18Ot beCusedIBF AL ER BAAHISAS B2 FESPEOIYSABer and

the Iike. Th%yabpass%k&igﬁgig%s-éonéaqqﬁ@?dga%ottﬁfaﬁ' e {Tﬁm%s for

securing a particle shape, uniform particre~di aneter, ese
properties, auwlwebaopatidilatfeoradispeusdithitie tgolntdom raasdnaosulfate

mknown. . VoalRg B2oPE LBV PUTPEAL B 8T GLere” &Ml RoE HorY Sus

control lifg &rPadkiiela® SPAPe el 01 bhck i SPACRE t¥mpPe SRAH & bYnentspl | ing
pHin a reaction. This nmethod is inconplete and is an unrealistic and 20
unecononi cal higfhed phani el &rapdureh i sbati hgancabeibpiadng geint . "

tenperatures 4.8 | | ved, Cayss | i hydroxide as a pH adjuster nust be
added while p |rgg%8a§5€e%9§t o] v%ﬁl:?i%rrr{e intervals during the reaction.

Further, PublEmsiblemsS toebenaio et oy 2SheaeChedm it doncontrol ling a
particle diameter and particle size distribution which are jnportant

paraneters. Shapedlfartf cPESRAZRF048d Ghe PABPVEat TR 13 CafolP el &t iardy
greal vargationg |9 pack! o e dhamiers asubndicatstoByddecual ue ol BRS/ 0TS

30 which represents uniformty of particle dianmeter”being high an 1.45
and show an &t aal Agddbtiaveedr avEéidde part relsd rdi andilee r afnddthesdwl¥er t han

about 2 mm ?)\ghi | e whggot he synthetic alunite conpound is_used as
i

Me
an adsor bent &5t aéi%%? St LR P 90F O SHRBPPRI Frus?T b2 ReTFF st O

possible. Indds aa@ar@hetmqw_m%t%@&&%spri e’ e hhe sahpvige Pyl i cation
2 has so high noisture absorbability that gas adsorbability deteriorates in
an environne@lyheEe som@eEndel Burs@id g5 i@l Fiuveher, aadddrirhtso and

carriers, §or .z_jé‘%ﬂ[ﬁéti glpese gah?d Oéﬁe[?ri 3gd 1p f‘%?ﬁégag'e\’s@Cr!od‘scaf”c‘ﬂa{@””e”t
and are require 0 "have aci d resistance. "Accordi ngl'y, a change 1 n crystal
structure assdod at @tlpwhiry aslsouitd drmaadl oar mpiingcunel@biderisabanglty aci di c

environment is required to hbe as small as possible. However, acid resistance

is not descrifbedfat®dld TRSAMF BICEhePsbARCPUBLTRETBAS 13 1Y 6 OThe first
object of the jeRenl dMEPLi82dSi4R 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 1s 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 reguested that the
particle diameter be reduced and the particle shape and
the uniform particle diameter be ensured without

degrading dispersibility into resins. The above



15 provide organic acid anion containing alum num salt hydroxide particles
.havi'ng a uniform particle shape and a uniformparticle dianmeter. The second
obj ect of the present invention is to provide organic acid anion containing
*al um num sal t hydroxi de particles having 20 novel shapes which have not been
known. The third object of the present inéention is to provide organic acid
ani on containing alum num salt hydroxide particles having various excell ent

properties, BeGUITRULRS SexenFend s oPB& IPEYete ARGl theyst hficds, 25
not |osing t [ [ t i j t '

di spersi bi | i?;%o{b;itr%rh aﬂ?ggi ﬁﬁ%rrﬁlg)}g%gé)%{r?%ﬂ%kcgpgfﬁl&%%g Smﬁb%%i%?%‘?&@not
det eri or at i nimphreo\physiecdlamp: opér timwspef tties resdn t rambparendne | i ke even
when di spersed therein i high Sg.density,.%gg not deteriorating Ehg
flowability BFCEIETRY MetRF TR G Phel Fi K LA WferP 2GWEd 3° t hB2&oat i ng
mat eri al sor aﬁééﬂéﬂ@ibﬂlﬁtf}@UihlﬂoOQ}é?§in@f, thepBeeseiid i puentiOpei s to
provide a nethod for producing organic acid anion containing alum num salt
hydr oxi de BAp&EtycPE3 LS nghgr redupdmy cietemdperandoa v f bhs
particle di M. dhe-fif j.eCl. O h i nt i is to provide
an adsor benta{ggga:%aurlljfgg\}i %&gggg%bserggﬁd%ﬁlggﬁﬁkgg{r%’géi t?folﬁ whi ch use the
above 5 or gasbepars dt Abnor econt Abeidng ral thvenaincsed tphydied teoparet helses.
Means for solving the Problens The present, i nventors have obtajned the 10

unexpect ed r8SuPt GthdtobF hic 2RI A BAPIn: Lokt hPAtng talcdh™Ham B8 Bs®tir oxi de
particl ey that show RaLtiiGlEe $52¢ A Qr My, bi-ch s, pot 1heret of prg been

achi eved and have a rectangul ar paral | el epi ped shape can bé synthesi zed by
addi ng oxal i gbaviad {u2H2@4)t Tona Bi xédabsl oldd iromt i diackmowm msgnhbes s

nmet hod of al Eni te comf)ound arti (Iil.esjhi n \I{%iﬂm a sodiign hydroxi.de solution is
added to t he® fifx&f SBF afi%rf cBRpFST 1Y PR Funf's it 2° Bn8 3 ddt Ghfsul fat e
as a catal ys§ib@ede!s¢ anteaitdger paeldeont 88 sdi $Gldsedmba ttihgi abeve or

Publ i cati on 205. . Further, the present inventors have found that
organi ¢ aci dAaRP&RT TdRLailhihgl BEF@mchuResamt ¢ d¥ 8kidde pat Li&ivesoShowi ng very

IJh PaLy! gJexeoS@é%% 1y Q’&%il}ln% £oRgiGa sé?%&%ﬁgg?gémm h

hi gh unif.or m i
particl I(:aLSZSn?g%FV"fhace can nt hesi zed di ng pot assi um e to a

m xed sol utiaonkeami si Mgaawini haem shkf abevedassi vmtsiubh &8 eswandesxal i C
aci d. The gr esent inventors, have devel 01Ped studi es based, on a nunber
i t

of experi menfs™f RT aBBRE TS0 + R AgP 3T tF hEsShAPS TRseFERhE) have

found that oggarike a@fdaa\%;?%&p@t BiNiddth @ 4T RUG St 1 Ry dr d £lee pamt.i cl es
that have various shapes which have not been attalned by a conventional
met hod and paktiiscieethpd urg f dneicmp gdeas® d eps egantuddr ¢ ltilst ol oW ng

(o 2" SbhciA RS RER AR P RO A 0! YBILATRURL 00 o7 oo ©
hydr oxi de patt&iheitesonhnawhilchgan telnged +abydreoxi tle deolwdivsdconieataibe a
monoval ent 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 pum.
Meanwhile, when the synthetic alunite compound

is used as an adsorbent or a carrier, watexr



5 cation is added to the nixed sol ution conprising a sulfate of a trivalent
,netdl and a sulfate of the nonovalent cation as a catalyst to cause a
heating reaction. Further, the present inventors have al so found 10 t hat
organi ¢ aci d anion containing alum numsalt hydroxide particles having a
desired particle diameter and a desired pdrticle shape according to
applications can be obtained by changing the kind of the al kali hydroxide to
be added or &hsaghabefl icryaRtetadie ap I®wryanpeskidlsal t ITm paisi cul ar.
More speci fical or i C ' j on_cantaj.nj al.um pym sal ydr oxi de
particles ca%% eg%%t aiggle%d c\/\%ﬁ%gsgi?delfpﬁ tg%ésads %%gdofﬂ{nnogﬂgnla%%v%phere but
al so a pair, rpablect angurar parsldellepghedoia tdisk 4i9803iRe) lidy it¢xgrain
or a 20 cylinder. To the best of the present inventors' know edge, organic
aci d ani on cOASaPASRF RRBMLAY SAtShyaFSHSR 13nrAn BT ronBen to R
particl es coppniSi e Sa0LG AG Oy 286 an @l N ES t YNes ORI, ke
novel . 25l n the present iInvention, the novel organic acid anion contai ning
al um num sal tahydrexsdeopamdebés iar k useprasentfadct by sd ifrohl swrogdolor nul a

(I): Ma[ AL1l-0\i, Xi bA. . n. nH20(1) ,wherein Mi.s | east one cat.i on

sel ect ed frof?hctlﬁ_ﬁl%r 8%@%‘8??& star‘%fa Sf‘:el\lé‘i‘?qkf‘feﬁ-m Oaﬁ‘é‘vl%oa?lgnd M is
at | east Oner%@stj.'éJtE‘aﬁ@EQCt_@Ebéé@ﬁ‘ih@l&g[oapc@%gét'i@ﬂ ObySegh, Zn2+, N 2+,
Sn", Zr", Fe2+, Fe3t and Ti". Is at | eaSt one organic acid anion,

preferably astiraustudfeasdaciated ot bihi A8 chastetionnaad oraaniyénglGin
carboxyl.ic acid and an_qrganic ycarboxyl i cid re .preferab at_ | east
one sel ect edgbreon%%aﬂg%ﬁgyg%scehdgﬁ %%‘ olrrgéﬂlr“%n%arlbgoxf/ fléllarc?%i Jéﬁd n %ot gani c
oxycar boxyl i emadi Xl sbi gddwyeld .t 0o Hbweaebon sad DAB reA i St Helk nds enbt
preferably at |east one selected from ani ons based on_an organi c carboxylic
aci d and an 6§ P8Ry R&r Bdxly it ad8T P fnti h %QEGIPP@llJSC%‘g&rCtI}%Lﬁ &y 2 to
10) carbon agons and 1 to 4 (preferably 1 or 2) carboxyl groups,
particularly preferably at | east one selected fromthe 10 group consisting
of an oxal ate ion, Taeciftirad® Obpect nuf atkei presehar inateit bon d sglbmerate
ion, a gallate ion, and a lactate jon. . B is_ at |east _ane inorganic

aci d anitoh, Brererds Qrélta“rje%s?cc}r‘fie ZBEEG PR BMAITT 3N AT SAitdns
having 15 a helgrahedaenstEYEi & hd Pl 8gl eerably Pirteaste ang Selaed ed
fromthe group consisting of a sulfate fon (SO42-), a phosphate ion (PO3-),

a nitrate i oB pNdEPramaBtscilicdiianeohetsi OFhe s§ud, ob3iez05odnd hehe
like), much por fe I I t.on ected f sul .e_jon, a
phosphat e i oﬁraeﬁsdé)lggs?ﬁ?%’a %flggnaassm%(? g@?&% g)rgagﬁ'?a %ll&lon%;ﬁ&%n
Further, a, kontaithixg wlamdiaum dsdetf oymtexsdel Yyroiélesan bavridhy 2.7 5

b5 3J&2§ <n@&éf’sﬁapes 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



r

57, 05x50.6, 1.75y 5 2.4 and 0.001 <z 5 0.5, 25 preferably 0.9 5 a 5
1.2 2285 b 53.2, 05m.5 2 55n56.5 05x50.3 1.85y 5 2.2 and
0.01 5z 5 0.4, nore preferably 0.9 5a 5 1.2, 2285b <3.2, 0 m<2 55
n56.5 05x5. 0.3 1.8<y<22and0.0552z50.3, nmuch nore
preferably 3.6 5a +b 5 4.4, 300<m<2 55n56.5 05x50.3and 1.7
<y +z< 2.4, particularly preferably 3.6 5 a+b544 05 mb52 55n5
6.5, 0 5 x 5PETFimbes Bagipg.a,dgsired pagit brdrcPhBPF 806l 5 %ﬂ#f@rﬁsu 4, 0
5m2, 05

X értfﬁf@dd7§h§t¥r+ N8 8. pi rrhl opject TS tﬁ%cg’ dgnto the

pr esent |nvent|on the follow ng organic acid anlon containing a un1nun1salt
hydr oxi de pamnMang;oa pmomﬂnpnnvmdﬂuﬁhtm@seam&nm use ulHereatiardet

provi ded. 5 %#) gﬁ?anic %fid ani on containing aIu salt‘Q%dro i de
particles repPESITRE BFY e FoOF FBW T RRR&FAICH o"F PIS’)E %M xi
bAzBy (Od norgdHigd {wheareni d¥ icomt akieast Ia%ﬁ@hh@ﬂs%@@%ﬁ&’r&k@'ﬂé he 10
group consistingofNat, |le, NH4+ and H30+, is at | east one netal cation

sel ected fronﬁﬁﬁéiglgﬁp consi sting of Cu2+, Zn2-E, N 2t, Sn44, Zr4+, Fe2+,
Fe3+ and Ti4+, Ais at |least one organic acid anion, Bis at |east one

i norganic acid anion, and a, b, m n, x, y and z satisfy 150.7 < a < 1. 35,
2.7 5 b 5 3.8cab fiof oW kng €he Brbbidmd.6, 1.7 5y 5 2.4, and 0.001 5
z 5 0.5, respectively.) (2) The particles according to the above (1),
which are repr esentB§ W?ﬁ%nébdﬂé"?ﬁ‘ﬁﬁ’l}l% Rayewrdter hngd2ddmisfies 0.9 5 a

5 1.2 d ted
by the aSove PoTi GLED) et ey ne b aar STt e o i i {ep iR b A S AR et €
particles acsondiingunostie Meoécl)de vﬂanhlarleBSZSthepr edem qua by itctle above
f I 1) wh t 05 m5 I di t
the above %1;1%? A EFELZ S BRAREETS e HEPO L RSRISE TR ShordA
satisfies 5 gl hfve aSUSH tIRGUIH T | phes 19CEPERIIRED OshBp2hoyR 6, which

are
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
ig 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



represented by the above formula (1) wherein x satisfies 0 5 x 5 0.3. (7)
.The*particles according to the above (1), which are represented by the above
“formula (1) whereiny 12 satisfies 1.8y2.2. (8) The particles according to
‘t he above (1), which are represented by the above fornmula (1) wherein z
satisfies 0.01z0.4. 5(9) The particles ac@ording to the above (1), wherein
the organic acid anion (A) in the above fornula (1) is at |least one selected
from ani ons Bdse@oh R BYBEMSS £aFBoRY ARG and1ai®Toraje@te toRfc@thoxyl i ¢

aci d. (1g}f E%@a%&hﬁl &> %qupbgé gsBQuttrleo?bfﬁea(]l%moﬁwesr Ehé% t§1e

organi c aci d anion I'n the above fornula Is at [east e Select ed
from ani ons tasdddnofinadugenmemcaploxHydragiidieanmh ah iadgeni tnoxhdartboxyl i ¢

id which h to 15 b t ((11) The particl di to th
Above (1), WA BAkT REATOr AR ok A BRY 62 fmEne ARt For a (1)

is at |east gpeissl eckedddom the &i@umm'éémaﬁnacéhh?fﬁt&hg
phosphate ion, a nitrate ion and a silicate ion he par |cles

accor di ng tosuﬂeféen)%vef(ﬁ) t nhgpdian2omete li rongani (Slabfdt&mmﬁl tBe in the
above fornul a &‘1' |§ a. sul fﬁa{e i Qn, or 3 u fastg on and a phﬁ_bé)hste i on.
(13) The parinl 286r Gty P8 Fie %bSvea(]i & P85 %antt D75 Gat i sfy 1
< D75/ D25 < ie&cwjmnpartl cle dianeters at 25% and 75% val ues of cunul ative

particle 25 size distribution curve neasured by a |laser diffraction nethod
are represented byFBFShe. Drhe mEpesiitveiiventons mmavartl P e50xchr di ng

tpgr ;IhFeI epi peg%)tdlé{!ﬁgg?&g‘rg‘%oggg;&%ﬁ%@%gﬁ%ﬂ? és %ﬁEPé@egér%?%gl g;
cylinders. h{b)robhedpapareliesl easdoding aoie!@eraldoizar(t]j)qléai/imgearemverage
particle dianeter 8e51reéipart9nﬁe 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. 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 [Al:_xM' 4] pA;By (OH) 5 mH,0 (I)
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



(16) A burned product obtained by burning the particles of the above (1) at
.300°to 1,000C. 13 (17) The particles according to the above (1), which
“carry a hydrolysate of a salt of at |east one netal selected fromthe group
sconsi sting of Cu, Zn, Ni, Sn, Zr, Fe and Ti, on the surfaces thereof. 5 (18)
The alunite type corrpound parti cI es of théfabove (1), having surfaces
thereof treated wth_at |east one surface treating agent selected fromthe
group consi SERAP VY ALK JRAF RBEGN KA WNAR ARYERH P LEYLdE a6t d amsidsphori ¢

ester, a Coug&'er%@&s@ adnd s ans gat gel%fc@egoﬂlwﬂrﬁ@ﬁgoml e@%n’ﬂ fatty

acid. (19) od f produci ng organi c acid ani on contal ning alum num
salt hydroxi de pagkinc ces:axthmmyﬂslmgcaai a;udn@nozutganheabixryg:a:e]aokydrld n the
presence of drOX|de

an .o nic. acid or, grganic_aci,d salt when 15 an al kal i
Sol ution sel BELSH WHHENE A8 %ochrid g BB PP UUGRHORS -a B Xeti 'GP B
conpri sing ap r'e'FH:QélBEL? s tlé&sé\lé eOEedle d €281 £ 2B %@H@ﬂsssla%@t@dn{rom
the group consisting of Al34, Cu2", Zn24, N 2", Sn4', Zr4", Fe2", Fe3" and

Ti 4" (the fi agtogg@@p)ca@@réb%wﬂa@eazgdoansi anameg@ﬂlax opcefamrbnayéelcect ed
fromthe group.consistin f " ' HA" 0" h u
cause the heégl r‘fg I‘%Ea%%ll %ﬁ% (N;dz)'o $h5 ?ﬁo accor Y(é a%%&%o?%g),
wherein the abevss iswwdgante sal(oriest @ dBIRUM Sdﬂfziiecai‘@d:%il) dheupet hod

according to (19), wherein the organic acid is at |east one selected from
t he group coH§Pf§3t1|¢1‘ngF1éhPéfreg%%¥@b&é{r BoxyERE tafiE Sl 9F §851 € Tom Edrdoxyl i ¢

acid. ang hebo\5al L s622);: deofeLhod A6 Etdi ng,d 0 Lhe ahave (18}, wherein
acl

30 the organrc is at one se ecte fromthe group consist’ing of an
organi ¢ car bmaylatoe acou, havttangti‘aitoa Iorardbanlgtenatanongaaigallate
oxycarboxylic¢c acid having 1 to 15 carbon atons, and their salts. (23) The
met hod accor dPRg tPEhE AFTe2EE9)L°Therein 14 the inorganic acid salt is

at |east one sel ecpegs faometdor w@amaﬁ&wac% gn3¥id Alfre e PLbIIB) €,
phosphate and a silicate. (24) The nethod according t0 the above (19)

conpri si ng 5atat e pistgonEt seﬂéqm@uﬁ?gomela@@rmrmc 9 1@ PBDOns LABE resin
addi t| Ve SConBr{:gltr}:%ﬁggrB%r 1;sltcrlt?étﬂfr:et rboveréperably 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 (8i05%", 8i0,*", HSi,0s and the like),
mﬁch more preferably at least one selected from a

20 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¢«<©5, 4¢£
ns<v7, 0£x=<0 1.7 £y £2.4 and 0.001 £ z £ 0.5,

25 preferably 0.9 < a £1.2, 2.8 £b < 3.2, 0 <
<n<+6.5 0<x=<0.3, 1.8y £ 2.2 and

o
.4, more preferably 0.9 < a £ 1.2, 2.8 £Db

A o

m< 2, 5<n=<=¢6.5 0<x 0.3, 1.8 £y £ 2.2 and
.05 £ z £ 0.3, much more preferably 3.6 £a + b £ 4.4,
<

30 m<2, 5<n<6.5 0<x<0.3and 1.7 £y + z £

.4, particularly preferably 3.6 <a + b < 4.4, 0 <m

A N o o

2, 5 £n<6.5 0<x<0.3and 1.8 <y + 2 £ 2.2,
most preferably 3.6 £ a + b< 4.4, 0 €£m<2, 0 < x <

0.3 and 7.5 £y + n £ 8.5.



(26) A resin conposition containing the resin additive of the above (25). 10
(27)® An adsorbent conposition containing the particles of the above (1).

(28) A dye carrier containing the particles of the above (1). (29) An
ul traviol et absorber containing the particles 150f the above (1). BRIEF
DESCRI PTI ON OF THE DRAW NGS Fig. 1 ild an SEM phot ograph of spheri cal

particles of Exanple 1-A. 20Fig.. 2 is an SEM phot ograph of di sk-shaped
particles of Exanpf&usp according t® jhenPseNehbt 5VAIMt bPNpaitikes

particles of - G ! i d abii%n 445:38 gﬁ)‘%

spheri cal parfﬁé'L({i,\Jln&Eel‘lér(E éofrglzax%%rglaeci- Dfa1 i%on FT‘Fg. gélﬁ-géran ﬂ%ﬁ%ﬁgtsgglr%ph of
rect angul ar - pyrcatdrlide pedetshaped paa tprbdacafi dxanpkédd EhérgoH drsdan SEM
phot ograph of 30 | at e- sha particles of Exanple 1-F. Fig. 7 is

h}gxa onal - e
an SEM phot od&pnt Fr% -%gﬁi ﬁ’-rs‘:?féjpaﬁ articles of Exanple 1-J. Fig.

8 is an SEM phot ogfgpmif g¥hundid £eh P £183nQf @B N®inl-9a1t1d
Fig. 9 is an SEM phot ograph of rectangul ar-par al I'el epi ped-shaped particles

of Exanple 1lhydroxide parfigle® repxesSEM photayrihpe b shheingal 5

particles of Exanpl - Fig. 11 is an SEM phot ograph of spheri cal
particles of g@xnae%?g %—C%gmula (I)F‘l g. 12 is a particle size distribution
di agram of the orgmpiialgcid' ani M cOOE B, hinAgoal um pam sal t

(wherein M 1s at least one cation selected from the

10 group consisting of Na*, K*, NH** and H;0*, M' is at least
one metal cation selected from the group consisting of
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, 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



10 hydroxi de particles of Exanple 1-A, wherein the horizontal axis
.repfesents particle dianeters, the vertical axis on the left side represents
frequency (Ps: proportion to total nunber, indicated by bars) , and the
wertical axis on the right side represents cumul ative 15 frequency
(proportion to total nunber, indicated bylBine). Fig. 13 is a
particle size distribution diagramof the organic acid anion containing

al um num sal #2fyidroke8e lpdt tFcVe§ & Fxanple 1-B. 20Fig. 14 is a particle

size distribyghonndi aaram of e 5heceEIRMN £g A% & 1RO AL¢aNt 2 Ni g 1lpai,um sal t
hydr oxi de particles of Exanple 1-C Fig. 15 is a particle size
di stributi onrédpagrsemndedt hey ot heniad eiced farimnl gortldi whgraliny mum salt 25

hydr oxi de particl es, of Ex le 1-D Fig. 16 is a particle size
di stributi onsait&g?‘réjrﬁﬁf Ot'?PgIDoﬁggénigc %<t d anion containing al uni num sal t

hydr oxi dg parbijchese ¢faFxaonleds krdeofi@nd td S 1Re 0aBBR & (11Ut rehkRg ithe
relationship 30 between the tenperature of a nitric acid solution and the
concent r at i ohhef ©Aga LE e} L fomtin ofyhni 8 BEedakeiven fomala dd )alieni num

sal t hydroxi rti.cl o] - A i [ in the nitric.acid
solution. Fi %E ?%a‘lsst aoe%?a%ﬁ%%%&rngwggﬁleom?lg%#sr?lnp N 95988 \een t he
tenperature ehrdduylie aciidsahd i ergaldic: cCORGeRBOKON ief HO4del uted
fromthe organic acid anion containing_alumnumsalt hydroxide particles of
Exanpl e 4- A Wh&d ThfkePsed 1 AleReafidqT @186 BOsbhgt AR Ve 5 1H g.wheredm graph

Lo o bR enabid UeLBEIA T L RE SR o e 0
cont ai ni ng akumieamtsabne hydiedtded parbome bes. mi s Bxasplde ofr lamhengamier sed in
the nitric agid,sol il onc 187 ga 20 d.% 20 LR 2pRstum of s Lhe roa, ¢, et d
ani on
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, 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 laserdiffraction
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 cylinders.
(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.



contai ning alum num salt hydroxide particles of Exanple 9, wherein the
_hori*zontal axis represents wavenunbers (cn) and the vertical axis represents
reflectance (% . 15Fig. 21 is an IR spectrum of the organic acid anion
«cont ai ning al um num salt hydroxide particles of Exanple 9, wherein the

hori zontal axis represents wavenunbers (cAp and the vertical axis represents
reflectance (%9 . 20Fig. 22 is_an ultraviolet to visible light reflectance

spectrum of tRe Jorafi B2&di I hfAFoA CCHE @i RBnd %l the nakey t (hydr whiigh
particles of .Exanpl 2 10~ Leid tpesharjzongal [ r t

wavel engt hs fnn) ang t%gai(/%r ?galenaxi sar %pr%és)e%?s ag%(r% fgl%(%t gj:[gé; ?@/c)t.al

Fig. 23 is ameldldcasdofetont ¢ he sgbbepl icghts 1 ef iect anceCispezhr, umiqf Strhe
organi ¢ aci d_ani on contai nj ng _al yr i hum s%lt hydr oxi de Earti cl es of Exanple

10-B. 30Fi g. 234 &S afnd (Fhvi BPett 1% FREEASEFi GRETRPFect ance spectrum of

the organj c agigd af}!l@”afﬁﬂti%!emﬂgggé' B8PSR o PYAroxd deo par heChes v
Exanple 10-C. Fig. 25 is a |light  transm ssion spectrumof a 17 lowdensity
pol yet hyl ene (fLi)l.mh&W thgcenrdiane s Hehergadi ¢ ras tednvbihhcatt Aemisty calaini num
salt hydroxide rticles of. Exanple 13-A. Fig. .26 is a differential thermnal
anal ysis 5 dragrant of ttrﬁea%ll’%gniacqea%]gdsgr}ieocng%gngﬁonﬁl nﬁggl Fhi hitkh sal t

hydr oxi de pabbind st 0hgb@hphehlibhaheraict hechar,i zomt ahidd screpresents
wavenunbers (cm 1) and the vertical axis represents weights (96). Fig. 27 is
a differenti 8nhs P tandl PIESRBOHILL Bk DF / t AeC B FPAnt &I 228 8N&ni ¢md

cont ai nijng alymduym sal e @%Bﬁm&ﬁﬂz' diesoRb 1@l & Pl dhefeyn the
hori zontal axis represents wavenurbers (cm 1‘3 and the vertical axis
represents wgilght sA (fékthod for prddgci2®y icsrgani-a aycdif faracdnon di agram
of the 15 organi c acid anion cont ai ni g ﬂucin num sal t h{dr xi de particles of
Exanpl e 14. tontaigipg 2’9131'§18H“3<-§%ﬁy] PG ERE 6% F2HFARIGES the organic

aci d ani on cea&ejf\iagng! WHE AU $RY tohy daotder pat ixd £8+9bnExanmlgels.
20Fig. 30 is an"X-ray diffraction diagram of 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 A1’ or at least one cation selected
from the group consisting of Al1**, cu®*, zn?**, 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 H,0" (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 is 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 theijir salts.

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



organic acid anion containing alum num salt hydroxide particles of Exanple
14, Fig. 31 is an X-ray diffraction diagramof the organic acid
ani on contai ning alum num salt hydroxide 25 particles of Exanple 14.

‘Fig. 32 is an X-ray diffraction diagramof the organic acid anion contai ning
al um num salt hydroxi de particles of Exanpke 14. 30 DETAI LED DESCRI PTI ON OF
THE PREFERRED. EMBODI MENTS Herej nafter, .the organic acid ani on containing

al umi num sal £H8y dMRF IBNAST BT @sSB/L L RS FrtedtA S nOBAt BEHL &F FRIE AR t her
described. AsplOlqthaoshanes: oL ialdib pull salirBydr o des (A thcl es,

spi ndl e- shape pé%tlcPes and spherical particles have been known as

descri bed i npRuldpltat comrdd #cearldiamteo the present invention, organic acid

ani on contai ni_n um num salt hydr.oxi de particles are provi ded whi ch have
2w part 1 cllé 9n e MEtRE Y Ead g EehBhe ShEY < diss, GRER Bhgan

paral | el epi pedy MexAgoBalt PEREChddCEngr &k @F i 6¥ iandesghay ngs ghar per
particle size distribution (Dr5/D25), T.e., a uniformparticle dianmeter. The
particl es hauikiyg tPheses hewaddidhiapesconpihies prgsehe pavdnt¢basacd the
characterizeg kﬂrth?% t hey have good shape uniformty (i.e., they have a
uniforn1shapeF. Fur ér, the particles of the present invention show | ow

tendency of qelgsiaveress anthpxseklion «dispetaikid ithe rHeaghndeas tafveshapes
15 thereof and in spite of small particle dianmeters thereof. The
charact eri st P&s tdie t ABCAMOVE2 Parti cl e shapes of the organic acid anion

Caini e | : by _ . Ny
ol 0 be acodh Dot Eaareh e e e (o Rl At SOV EREI 00
phot ogr aphs off thitp: cabopart{thes obtained in Exanples of the present

i nvention. Spherical particles are showm in Figs. 1, 4, 10 and 11

i Sk-shaped Bae0i &1 QEEHEF EhadnCPR o8 gt 100 pAF o bl o B SHOWE i n
Fig. 3, 25 regtangul ar-parall el epi ped-shaped particles are shown in Figs.
sand 9, hexagonal - pl at e-shaped particles are shown in Fig. 6,

ri ce-grain- sh@@ed Ayantdi et @¥ iare s dwmokheRl gomtaandngyltihelmant igdetd cl es

?;Srzggﬁﬂal?sg'3%5%5?%%3%? Egp1ﬁgfgggggggfngg rhgzkaﬁpfgsélTﬁ;eshapes of the
particles of the present invention are observed based on the SEM phot ographs
magni 1 ed ab%‘ﬁtIEllg’lgggctRiIrE%Iéﬁ %%Ou%ﬂéob%%ow%ggs' As
Fig. 1 is an SEM photograph of spherical particles
of Example 1-A.
20 Fig. 2 is an SEM photograph of disk-shaped
particles of Example 1-B.
Fig. 3 is an SEM photograph of paired particles
of Example 1-C.
Fig. 4 1is 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.



19 can be seen from Fi gs. 1 to 11, the particles of the present invention
haveé characteristics that they have a uni form shape and size and they hardly
‘under go aggl onerati on and show a nonodi sperse state in each 5 photograph.
“Anot her characteristic of the particles is that the particle dianeters are

relatively small. The shapes of thasparticles of the present
invention wll be described based on Figs. 1 to 11. Spherical particles are
shown in Figs. 1, Bigl0 andsliBn 19EMnphdteopaapilcles of Figs. 1, 4 and 11
are nearly perfectl heri ¢

pher I icles. _Wiile the spherical particles of
Flo. 4 have SesondurPrcas e hEeln e dianhel) bAEEr TRrglr B2y g 11
have smal | pht-e and projections or winkles on the surfaces thereof. 15
Di sk-shaped particles are shown in Fig. 2. The front surface and back
surface of the di sRighapk® pé&rtd| ENaph ot pgiARh s9fmePhiar Head shape, and
t he di sk-sha LGl r gp_gtones. The disk-shaped particles of
Fig. 2 hé%e Eggﬂggé%bgu?%%cgggg%gﬁa.93ﬁ§homs paired particles. The particle
is characterized i Righatllwlsdissk-SRHpeheaogiralpds efickpifemheall has a fl at
bottom surface and done- shaped top_surface are joined together on the
bott om surfaEé‘srtt’ociSISmoaf pﬁ?‘g&?]s%abélqand there is space between the 25

bottom surfaces exgept fos i@eacgatﬂtaﬂqp@rék%s Aot 89hudibh hgi hened
central portions, aldm num salt hydroxide which joins the two di sks together

exi sts. The pdi rdte pardast capgdarcemhyonesanbt 84 nd hpndlingemuiri gal% shows
an examl e o rectangul ar-paral |l elLepi ped-shaped particles. The particle
of Fig. 5 i skg%fre%}féﬂﬁu&’ réégglqsel%ti %é(&“@fﬁegt' "a %ﬁﬁée&rﬂj tﬁgg snoot h
surfaces. Fi gord sbAWs 1anok her rexanekenels rect angulard pamaldet £pi peg shaped
particles. It may, 20 be possible to say that the particle of Fig. 9 is an

oct ahedr on- sK&Fdd part2¥LE. O gheol Shbwal AEXEEBRASYI b ek sREpEd Parks ¢l es.
The hexago”aky;rg#géff:i%%g Péifdlchgédgeﬁhlﬁi'é&faéﬁ%@‘g%&gb%&' Claglc?%\fh@g a

hexagonal su ormed by Si X si e Si X Si not™ ‘hav ave the
sanme | engt h, vand: idelcamtiactorpdiing hegheen itw rames semyt Heumubded.ve

Fig. 7 shows rice-grain-shaped particles. The refl ected shape of the

ri ce-grdith- sﬁ&ﬁéi:}l%%FVi CIRE PROFH 1R FOakP A tr BESR&EE i dR DT PERGI AW ar to
t he | ongitudingledirection has a nearly circular shape. The particles of

Fig. 7 have small winkles on the surfaces thereof. Fig. 8 shows an exanpl e
of cylindrical parFig.es.3 The sybardricht pare distpugbution 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



15 have a swollen mddle portion |ike a sake barrel (or a wine barrel) or
_may *be a hol I ow cylinder whose cross section is nearly circular. The
particles of Fig. 8 has a nunber of pits and projections on the surfaces

st hereof . 20Thus, as can be seen fromthe photographs of Figs. 1 to 11, the
particles of the present invention are chafacterized in that they show a
uni form particle shape and size and good dispersibility in each photograph.
The above shBpé¥egnthBephfMReeature of @ altricdagid sqpresisd 136#‘5?

conveni ence sakeAde 818t CHANGESsh) Lhe PESoRANEH )&ixgt_gaf?ft oLharg
particles in small quantity are allowed. Further, snoothness, t he éxi st ence
of very snal &njictrs coowit priojieny izonsmandnt Isa lexilsf@énoa iafe graat t iwliesloes on

the 30 surfagces of. the particles are not, particularly limted.. The pits,
proj ecti ons K@M fkt 'eg Wtéﬁno?m%f%%‘g Jelgia"slf“.3 r_llgrlc Rcr?e‘%sgtﬁjeufb'ﬁro_n .
speci fyi mg the shapeqof 1pantd @l 8% dPh VEHeLk'tS £ 1 Y gfllbtfe%phfrﬁﬂgwi ty

whi ch have been used in the powder industry field. . The Vadel |'s
sphericity sbeg&widnnedebyempefatio® of feormil alcsasiGwdlbacelaneanst

sphere havi ng, equal__ vol to partigle)/¢surface area.of particle) 5 The
shape of a ngtei gloéj%%%gggstlc Igs % gb“aeéiélr ee(gtfeg%]ﬂe eagprsg%%%ff §3 oser
to 1. The Wadglilors cdriedlianidy £1ueidehi ged DhdeokaldowWner fenmd af c=

(circunferential length_ of circle having equal area to reflected area of
particle)/ (cEremALe chta¥hen LBAGUE DY }RofiletRytEhT A dfSPhitione) The

shape of. particlg.hec feet, .cir C 0 oser
fo . OO P B A P TN SpR PR £F e e A P RTOTR o 7T e
shapes as shoomtiaifigy. alluMinibt aaliShiHrexddeheaboiel\Wmebt' s

sphericity s_preferably satisfies Q.95sl. ., The di sk-shaped
(go- st one- shEFEHP %r?i'cl"a'ée¥ﬁlph§q'b‘? eg‘Qﬁtlﬁc?ﬁ%ﬁtli G acheRife® A Efape

formed by rolatidi@Besld | fbhfabn¥aprearund; the i axbs ZdeMbisch is an
rotation axis as shown in Fig. 2. Mre specifically, with respect to a
projection imede eftangarti®l e viewed fromthe direction of the rotation

axis, ”1% Vadel I Snggr.CEIJ.aJr.jcsté/n %}{)rs%fee({@PL ggttiﬁé ioersgghg?: 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 1is 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



cl, and the (m nor axis/major axis) ratio a of an 25 elliptical cross
section preferably satisfies 0.05 a0.5. The paired particles in the
“present invention are particles each of which is a pair of hemi spherical
particles stuck together (at the flat surfaces thereof) 30 as shown in Fig.
3. Further, there is a gap (groove) al onglf’/he peripheries of the stuck
surfaces of the two hem spherical particles. The m nor axis/major axis ratio
t of the pai Fe¥ PERFirY Pt Eratiylenei £y vhich cconbaimhe thedth of the

gap bet vween BQ‘%%PSK%Ci gai%ﬂf@&?éa%itrﬁ g!‘ﬁ%m%‘ﬁ{ T HPE A% atio u

d
preferably sati'sties 05 < u <0.5.
rect angul ar - paradli el epi pdd-Bhaped gpatsr-él.es in the present invention have a

shape simlar to a_5 hexahedron (ip¢luding a cube) or an octahedron as shown
in Figs. 5 and 9, BAf-tHe° abbvé RHEEPTETE Tl & %F‘Bagr@r“earﬁisﬁffssati sfies

0.5s 0.& Qgiagdde HexagenahgRii €-s82ped nRdy idEEalit il 18RS um
i nvention have a flat, hexagonal cylindrical 10 shape as shown in Fig.

Wth respect sed ta pydrectidm pPaade ©fea pdr tExamplicewed, f wire mdbone tdre from
bel ow, the deIJ'g ?iﬁcu&grit e gref [ QL% S%Fi fies 8.951 c 2.99, and
Che t hi cknesBP L1 BABER Lof g1 guTaT COr Thekadbr AT ST AFIF of aBPY &415 51 1 65
0.05b0.5. 15vyelhel d4Teagiiat Nrebajearkpast wediephtB t(kg present invention have
a shape fornmed by rotating an elliptical shape around the major axis which
is an rotation axiE1l8s §nghﬁr$Fﬂbff¢¥eﬂﬁﬂ?ﬁi&ﬁe%&@%/mﬂ Y&iSs) ratio a
of an ell4 psa;pr Y+ 8at Lsfj-es: 5 - L

spheri ciltdy 586% e%gg?ik} 1égtgi g?ld€§§1034§%93 gnaggQOﬁggl%&c%Wﬁ&h@al
particl es i nstlle ptedentxidwepbiran dibys @fc\Exadpileall Shaptheanslin siha | ar
cylindrical shape in which the radius in the central 25 ponggon in the

hei ght di r ecPPdn T2 FRE i RderPFESER D WAPeroMOSr 6 hEQ | &r §82 tfi%h the

radii of theykQRtical 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 1is 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 DETAILED 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



surface and the bottom surface.
sur fface and the bottom surface,
"satisfies 0.95¢c < 0.99, and the value b of height!

Wth respect to projection inmages of the top
the Wadel|'s circularity c preferably 30
(diameter of the top

-surface or bottom surface) preferably satisfies 1.53. Such a shape is shown

in Fig. 8.

According to the present inveniBon, as described 23 above,

t he

organi c acid anion containing _alumnumsalt hydroxide particles can provide

vari ous shapB8T$uichl @5 a sphedé e -FhABRI( ge Bt bALES Apdi Fphe¥berdngul ar
paral | el epi ng’rtai%fé@gﬁg‘ye @eaéﬁ’kﬁo&hcﬁfsgﬁ%'ébdﬁfﬂeﬁ ?nqélfdk{ﬁféaﬁci%(}{ di ng
e par e p

to applicati

ns and purposes, and t i cl'e dianeters o

articles

can be contrbll edcchiding, tas floet heedwmpe dhvire pant i oresgnibeaerighni c

aci d ani on containin
an optimum sREFENLE

al um num sal t, hydroxi de particles can be _provided in

8RG8 WPt TR T bRsNBAT P PO RAL LG &k afft e, the

articles ca : i BN e e an
p g gr@)‘i‘uﬂi@a WRY chhnna vaphy he%?a?@f@l%gﬂaw, ¢ a§. e ﬁggee,redi <k

anti - bl ockin

agent, provided in a rectangular parallelepiped s

shape (go stdmekshape) stsphel i cplaistmpererc thexagonal st leleslmposs a 15

filler for

a

pE (I

I f ' duct . i ded, i ired
shape, cyl | nHFFCH ORREGRY 2FioCe "gra 4 ShEBE brC i SROSHafe (BTt BRE S

EP&fape) as

an adsor bent paghannhéel 84 zas dDstheRarid 6! endlapel el asewel la dReferGaNI C
acid anion containing alum numsalt 20 hydroxide particles can be provided

wi th an opti Bamtga? echd amehtrer d&GorRirAg Lcd epphpydtidnshese dievdquired

packing10

particles of 2t N&@IrREBnEHIRRBNt | of WHEE BN &V
di aneter nme
preferably 0.1 to e average secondary particle

I ng rat eq b AddLE o #aoré\gé‘{qﬁvﬁnt\fbr%ﬁBEEEEeDar?%AQchéériEteﬁ' 3%

possi bl &€ to use two types o i

3! umi num 25 saktt hyjdspxthaeepaoldd |stsapaving fdifhetent( iaver Agehpar hiaslee
i amet ers.

a mXxture O organi ¢ ac ani on con

ai ni ng

The organi c aci d_ani an containing al.um num sal t. hydr oxi de

r&{d&dftfar §pdtts cl e
aﬁwe%%zl;ll% iqn}#é‘ﬁ_ﬁ'io%psﬁiofvf R et £ eRamibeq, PEOQI%?i'@eJi% d8nd

preferably OeXcteol Fenin diapé¢raidndlyl pyef eregtd yddeZ s ol mimapes

15

20

25

30

thereof and in spite of small particle diameters

therecf. 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.

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,
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.

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

aneter Is nore



24 contai ning alum num salt hydroxide particles of the present invention
show | ow cohesi veness even when they have a small particle dianeter of not
“larger than 0.5 mm particularly not larger than 2 nmand al so show 5
sexcel l ent dispersibility when filled in a resin as conpared with
conventionally known al um num salt hydroxilde particles. Thus, when the
particle dianeter is so formed as to be 1/2 or smaller of the visible
wavel ength (92@ the osgemmi o FAGSrof} akPi véd (i ide& P3rid askesapfa i ue
cl ose to thabr%fsé?néefh{}e%%’ﬁ'H&%bnah%*}%cﬁbé%sac}dcgﬂéﬁ?gﬁ' {éh%:} Aa-pdre
particles, a resin conposition having thin haze and very good transparency
can be provi detiniTheror gdrapeaand anipe @l at heyy el tdi gumrsdd +gbb
hydr oxi de particles provided by t resent inyention hardly under%;)

e
secondary f| BEGHALT BA Tt r 2P Hi r?q“ao nPf SR PAF BPAS @i B8 HBsFA t he
relatively SpRldc RREADH € HiATBheE. Af RaFRLhad Of ceyal wald N PRI Si ze

uniformty, a method I's often used which expresses 20 the extent of particle
si ze distribisi ¢hdy the palutelolet bd ametorb7 W@ o5 ehstdivie D25smagrlesent s

particle dianmeters ose cumul ati ve frequency.is 25% and D75 represents
particle dianeter sT%ossgh%%%l gﬁ v%hFr é%uretﬁ%:%lleg ﬁé) EF‘Smpsﬁ’r%??g‘F particle
dianeters w thvZnt especii 1D bbe dodalipwbasasbdpad iehigs,. W thothe .

hori zontal axis representing the particle dianeters and the vertical axis
repr esent i ngSPWAN BEpdePpEégURhes. are shown imFiigs prlesdnt 1ihead ildn, a

val ue repy ESS%S@LQ@((DQQJ%CPZ?%ZP k¥ rs.e.f%,r?g P8 B?re“r?é&rihrze.
distribuation ratio ) . The orggnl c acid anion conftaining aFum num

salt hydroxi gerfard¢ttvesghervided ipatbe qresentwhiventiloa shdwenaipadticle
size distribution ratio gDRz of 1 to 25 1.%e ardl ess of the shape of the
particl es anBadHoWF paFtPEI B gi 72 RAVE SATPPY P%lfra’rfa%s ndtPpSPREERICEd i n

the prior arbaddy @ akefsr redqappli caj bon fibodi BBRIe tRG1MANRYLE Bf 4t DR IS
1.01 to 1.5,"5 particularly preferably 1.02 to 1.3, nost preferably 1.03 to
1. 2. Apranct el omst hod wir ikl @4t omg et sulr stee ghidoeatty, it is
possi bl o evaluate the particle size uniformt - a hal f w dt a
standarg%evﬁétsikons,hiBe %ﬁ'ﬁ%f?gﬁscc?elf?i%lil%ﬁp éxldt%%/lr%' {?ke.%ﬁeggont

eval uation meLRGUSc HaxadC W ¢k atheFs v tHf 0bBeadAtdIer shape Bya ot itdhe: DR,
hal f width and standard deviation can_be used as an evaluation criterion.
Further, thehpaa Rcheagilie symnerFicydemne B8apPs eait@sdwl sk hehamgd of

particl es hayi o) Lcl i ers f I Wty qiwve whose
center is théhg\%elrg{;%gpgfeﬂg%ﬁggé air%t g%loél%gst he 'ﬂhe% gr%%%r%?%%%i aneter to
all particl epardepehdsng forFige shdpevef apaamootéd sHwefdcst.ri bution, this
ratio is useful as_a 20 rrep%iure for. eval uating the par&licle size_uniformty

as anot K& par anet BF9i-ndepthaBht PAL 1T BASTE T -D7SEDER L REME Witith and
standard deviabixfet ¥henddi snMEas & HSidgskhepyseadpaparidcte disampter as

the center thereof is used, the proportion of particles whose

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



25 particle dianmeters are 0.85 to 1.15 tines as |large as the average
particle dianmeter neasured by a |laser diffraction nethod of the organic acid
“ani on containing alumnumsalt hydroxide particles in the present invention
‘s 40% or higher, preferably 609s or higher, 30 particularly preferably 80%
or higher, based on all particles. That i80 the proportion of particles
which satisfy the fol] ow ng expression: (average particle dianeter x 0.85) c
Wjimc (ave%’&g@%ﬂpéleetcﬁa%YeF}B@tl.fi]S? Pag G C hBordr i ghef, 1§ éfterabl y

60% or higheBCQ§Hé&EBkﬂéﬁhﬁéﬁf é¥%¥cig%(”Fi.9h%rshows The higher the

proportion (9 particles having Win the above range, the higher the
uni formty ohetdegydnparilc s -béeoresd. pdle ihrhher. t Mheaipper Iimt of the
proportion, the betteﬁ. I.n_ the present inventjon, the ugger limt %f t he
proportion i SEFAEPRR Ly RIsvh € pPlRReD| HagFohC The 16t fark L o4& FRAPS

contai ni ng a?%m gahdviA udh OxkdR AT tdi ot £8 caf Fhhedd §5L8Y 4 BG4 ON
have a specitfic surface area nmeasured by a BET nethod of 0.1 to 300 n2/g,
preferably 0Thea ¢ize( udes/ go Medsdapeg thie|lkaveahhise ssaectengtdy, amslitabl e

range in specgific face according to applications. .15 For_ex | e,
when t hese pglrhtei ccf%gr: r%g: Lﬁ%ggitn%aen "g?)%ﬁi (Fé"fﬁ?o%l ee%ui FHg%n ZRPPS Sﬁdggki ng

property, the specrfiigt sur&ne&sanedcby gt BEShapidwdphgtirefesabl yh@ 1 to
30nR2/ g, nore preferably 2 to 10n2/%é Meanwhi | e, when the particles are used
as an adsor b&ftf lchedashiane 26 FRe P8 fEad R fakarse Pyt LFd SBEE net hod

i S pr ef ?Il.r(f"bl )5\;%‘15, Fé’nﬁo% r@f@ss”@@ctﬁigﬁeﬁ}eﬁ{eﬁd&%%ﬁ rn?:/og'the Org_ani c
acid anion containing alumnum salt hydroxi particles having such particle
size 25 unif domditsawagoodi diesperamn bhhist ya aseamladds i ree ltaar ashapien or
rubber. Hence, when a.resin or rubber_containi ng& conyeEé’i onal | y_known

additive i s AOMRBAEHTS PEsFT Dr FuBBd® OREAilni gl BRé ot i ER& d

ani on cont ai By A48T RWBSAGE hyerexi de BaLhis! £8 ek ddie1 80 o3 esent
i nvention, the percentage of elongation of the latter is 5 to 10 tines

hi gher than thydtindripnelf gamticAes t erBli¢ecyddmdmhaosl peerpacilieches of the
present el £ BEa e LLFRL B! Wik T L0 SoEYER QR 1Y

a wine barrel) or may be a hollow cylinder whose cross
section is nearly circular. The particles of Fig. 8
has a number of pits and projections on the surfaces
thereof.

20 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
photograph. The above shapes of the particles are

25 ¢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

30 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.



have a problemthat even if particles with two different average particle

di aneters which can satisfy filling conditions determ ned by the Andreasen's
“formula are conbined and filled in a semiconductor sealing resin, 5 the

-cl osest packi ng cannot be achieved in reality since the particle size
distribution ratio (DR) which represents Barticle size uniformty exceeds
1.8 and the proportion of particles which satisfy the above fornula (average
particle dianeter ¥he dpdell smsbhavdcddey 18 par tdeféngidan®y efhel. 15) is

| ower than 42%011%95 i legy lﬁﬁgge_ the organic acid anion containing alum num
salt hydroxide particlFes of the present invention have a uniformparticle

di ameter, the & oteatfpaskiageantodhi sghehle tieol yigcangbalacid evied. tthe col or
of a 15 resinin vvhicgn t he O£gani c acid anion containing alum num salt

hydr oxi de paP@rd&el8f /tifHpFasen@ %3 eRti ARTEIRUSY white, and yel | owi ng
or whitenrj ngrefe tdigapeSidy I8 Pal %o LR md Be chyy ébf' gs é@f;@r ent

i nvention are Useful"as additfves to resins or 20 rubber particularly as a
filler, an asphedeciEng dgenbtmean wlosavwi dietlabsThieerWaadlan s nfrared

bsorber. The, i c.acid_ api nt ai. ni | unmi |t hydr ox]
par i ol 65 of CERE D REARY {HWERL P o £ 08%uck &F - FRAGIIRFBI HAAPYGel | ont

acid resistapce @hfream et dhaka it henkash & StHYcd L e 4 Pehgol g 12astdPNgl y
acidic environment. Accordingly, the particles of the preSent invention are
useful as a tPl tegfhacssdhlabeaaof |IR@rtaicd ¢ h/fedd Pprotessinigi at an

2ddi 16 0§83 30T Yo {000 GATA PPLA I £hoshoUl ¢ ayor d el utfon of

gani ¢ "aci d ani on con ning a num sal t hydr oxi de

particles of Thize gHigpeniofi nwvephiren cre bkswmsef ull case Antadsorbenteicar a
mal odorous gas or. a 28 deodorant. In this case, the particles of the
present invefiréhl@ansShE RIXECHEENE bPSPH d&dikture with fibers, a resin or

the Ii ke. The organj I j iy ] I : I
particles of the g?gge%?h%n%%?oﬁggﬁgﬁg%%ﬁﬂgg%gggﬂﬁsil{}g‘.%[cllﬁégje ore,
t hey are usehalveasoaltlyé ides rskapes e ozhbvivan iai dF Agd .an ,addj t 1 ¢eatnad col or

toner faqr an_el ectronograph. ,Next, a nethod for producing the
or gani ¢ aci dliQ &ﬁ‘gntgﬁnta}%’ﬁg admdt him SRRSRYGAEY 0 B&ﬁﬁ%%glgﬁ‘ t he

present invepti q}ggmég Re gesgribed.; For exanple, when the inorganic acid
ion represente& y B'in the formula ?I) is asulfate ion, the organic acid
ani on cont ai ni ng aTbei Minskabhaped (go-stone-shaped) particles in

the present invention each have a shape formed by
rotating an elliptical shape around the minor axis

20 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
£ ¢c £1, and the (minor axis/major axis) ratio a of an

25 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)

30 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



15 ﬁydroxide particles of the present invention can be produced by addi ng an
al kali hydroxi de aqueous solution containing Min the formula (1) to a m xed
“solution conprising alum numsulfate, a sulfate of 1\4' in the formula (I) ,
-a sulfate of Min the formula (1) and an 20 organic acid and/or an organic
acid salt, e.g. , oxalic acid (H2C204) to2e@ause a heating reaction. If
necessary, the produced organic acid anion containing alum num salt

hydr oxi de pafuirdlasse sy fhe bepheatiabhgreis)timeinon, ambhedadnid deied to give
hydrat ed po r. Oof the or ' . ci d.ani on. cont ai ni ng al um num sal t

hydr oxi de p\gg iecfl%ers%bfy Sgda@i%\ﬁéﬁse$hée'g ov<erhr eé@t‘?’dn is carried out w thout
addi ng the organi cThei dedt@nyalluer { PRradiepapiped eshbpedlipatichwlion ratio
whi ch represents the particle size 30 uniformty of the organic acid anion
cont ai ni ng alBnitdifin BAPE SHfldr HRVEE rbP i BReE td BB duéBd Isdt ok@s @ ar ge.
Furt her, mwhe I ¢2acivd, & 0. rti to be
produced5is ﬁF%??ﬁ%i?gﬂagégﬁégﬁ%g B§%§g§§%%(%ﬁggggéﬁggg%d%ES%H% EE@M@?
spherical shapeFifwt 3 santihe,parid dles shonet Waeld bi med siphear $baps i ted
to an application freely, so that the object of the present invention cannot
be achi eved. P5PH b p¥eselt 1 $hdEft i On® £hé parliBle size unifornmity and

shape of the partighgs k&r,@aﬁaﬁlérleibpgtgh%mgat pfr @glgrsgai(r}; Crfei d added.
Hence, unli ke a conventionally known nethod,” thefe 1s no need to nonitor pH

constant |y apdes@Ent ol nvieatpibduhang tehe U0t 1 eheiagrsalasytla séciceal
particle size uniformty. Further, sjince ticles having an al ready uniform
particl godi affBe&e &ifdS ape ot I:f]o%t a nedwg?ht ﬁgsé’ﬁd:tbft? %ep_rré%i&?gﬁ,ont her e
is no need tompeld ¥ M grHAH K- PAAvElahsd f F Eal Abodd! byl MMl SPYLa! e that

the presence of "the or%anlc_acid in the reaction significantly contributes
to ensuring thet Wadmkii el € isigel amilftar i tyr of etledd by gaatd scl @safi- O

o e ek ool 348 | B0 RAGkHE S8/ TGS B Silein 0 Foers
are still unkeewyed) thetRieEBréfararAswdat arafedMd noshe pornyla (1)

acts as a catal yst. . The arganjc acid ani on_containing alum num salt
hydr oxi @& particl eE18f izt pFEddat- FReBRd RARFeCIB oxER| F&® BReEENtaci d

resistance, (Rl IdEaRota oL 1NnBAE! GLAS PAY L3k atANEL, 815, Shane of

the particles, as conpared w entiona nown unite
conpound par shealpes scomtiadnichg mea pogaakad saeid. cHhils, ahheotregahdén agiiéd ani on
containing alum pum 3Q salt hydroxige Qatticles of ,the present invention are
excel | ent i ndi SREMD BTt FAZ1 1 & rE&Fn (RidOF FGH { MPORE probe? tJ3 tad

compared with pheaconvent pgaalde kapus1y Wit eseamounck nartis! 63 afiy ther.
20 the above Wadell's sphericity s preferably satisfies

0.4 < s £ 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 cylinder 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



conposition containing the particles of the present 30 invention are
excéllent 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 conpound particles which
are limted to particul ar shapes. 123 t he present invention, under
stationary reaction conditions, the partjcle dianmeter, shape and chem cal

and physi cal 3pOper ttRe @FItRd © ATHEPR 9BNERIIGh RS it AP RLAG AISFEE flum

sal t hydroxi ﬂ?cmsﬂaleegatﬁ $ie; prodygedrang diel Yudek e d Dnds
conbi nati on of the types of the above cation Mand organic~aclid. Meanwhil e,
for a certai B conibéneti on @dfs&atigmsstimien t he ferimul aa( Ke)Gtahgupatticle

di , sh d.15.chemi cal d _physi ' f th i id
ani on cont ai RERG AFUPAGRCSalt R SRTAS ol RE 6o (BLBE BPULBOR A &

uni quel y glet eril inede By alceast @ @A gCeIidp ONS calthiddnkSandh@umdb s eat ian@f a
sulfate of M in the formula (1) to an alkali hydroxide, the 20 heating
reacti on tenfé&satRpttasd ¢ hdlpnstofst Rd driganperdci @l e$hatan sbeor gani c aci d
ani on cont ai nj i_num ydr oxi de i.cl es hayi Lred particle
di aneter, sh%f):’(rg\'paa]?\1 T?ﬁe@:ﬁ caﬁlql‘%ﬁzy%hyas(%gca? Qg?%psgt%? %sg%agr}g%}%fgaﬁgée by

sel ecting a etrdidagati 2% efidVanide type Dintihe; o paniauvaci glaaad heating
reaction conditions., In any case, uniformty in the particle dianeter and

shape of thehyS%¢¥Lde PETivdi ht af A" kR RIPY eSS d5ehBOBE 1IN hGHRE ¢ aci d
in the ti : | Thi j r r Lied | r rgdher, in
t he abO\r/igﬁr eg%t%ﬁsi&%ﬁoag@x%éégﬁgté%#ﬁr%gféﬁﬁﬁ'l unﬁﬁn’?é%ﬂ?&ti a

sul fate of Mthangaart becdasi casachbe, proy.ideadmxed sydian i or 1cehpipies wigen

al um numsulf%%ﬁé titani um sul.fate a]Ed citric acid, is.aggﬂee.cted to a
heating reacfO5f 4 og8&t Rt ‘?APEPI' Afkare HehRydr &G et d-Bofution
containing the Gaihg01Mr &1k 15 iHd PR HHp & heq9sgania €l dgadnis@dne

contai ning al um num'salt hydroxide particles ich has a ‘different
conposi ti on Bh@ne hat sphetthecabovbapd iar dvexagomacarr babe phadireds a

[0 he, pvegteaedl ovoihen LB APERRIES 000% MehBebaromped o8
basic salts erraacidedalilrs 4 hpaeafed oahtpe sucfadesiof cabe strgyed| c rdci«l
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 pm, 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 pm.

In a suitable embodiment, the organic acid anion



10 ani on contai ni ng al umi num salt hydroxide particles can be obtained. In
particul ar, a hydrolysate of tin, titanium copper or the |ike can be
‘deposited on the surfaces of the organic acid anion containing alunm num salt
-hydroxi de particles by selecting tin sulfate, 15 titaniumsulfate or the
like as the sulfate of M. Such paPtticles carrying netals on the
surfaces can al so be_obtained,bé a conventional ly known nethod whi ch causes

an organic afPdthtbinGot BiRLA “hl‘?ﬁ‘ﬁ-ﬁu%ysdaq‘?xﬁé&r@éﬁ‘éif:&%r?ﬁ &hfariety
of metal conpounds, + 20, Fah XU o w LEW &@Heg‘iv‘?elq{@égegvggﬁ fne! hed

conpri sing addi ng organic acid anion contal ning alumnum salt hydr ox%le
particl es andaaehasemsath psrsadi Len Aydmedae ¢ noti langer suhbat @ .sHl uti on

so as to deposit a hydrolysate of titaniumon the surface of the organic 25
aci d ani on cBRraiRAhhiEMRRM 8% +3EE6X ddhan 2 um | gnfghe LFes8ROV

invention, waeRey Séhtals HheMsiipicl Heyngrading DiMe P PhXxgd 1504 uhi @y of
organic acids of two or nore different types and a m xed sol ution conprising
a sul fate of cowaaeflom iMiarecsygndect edatld y3okmowaata igmi szt i ®altoget her

wi th an al kali_ hydroxide_sol.uti on containing the,cation | a solid,.solution
of the or gan#gdég?}&léﬁi%%rg&rﬁlaﬁsni ng'?giulf‘rﬁ ng%nsgfh’te R?&&ojxl\% 4 ‘%Ja?‘Fle(Fleers whi ch
has a different Lonpeshiddnaéredm tdwt10b tdie ahave esolbd salauty08igar: be

produced. 32 In the present invention, for synthesis of the organic
aci d ani on cwavalgmgtal Udi-furmcsd +7 Mrdr edrdet bar refresst Avai L ngtey is
phosphat.e, or si_l.J cat LN o f .fa f o]l | S
added atsl%a SS%é:tgleyga?.&ang %ﬁ%&g’%&és‘éﬁ %l‘r%])vfgn grr%él Ié‘vie)?’fg3 néc\jﬂ?tﬁ\ﬁgghr peat ed
use of M2SO4thecmtiapai ahd eaohpas il bar dfi quice praatiteleisn tdereedai i on
causes no adverse effect on the organic acid anion containing alum num salt

hydr oxi de 10CFERI T} bd OO BY 15h Alicdl NarfRe 2me KEd YoP Otk L FPEsERR T RSNt i on

I s advant agegus$, QF@a#§gvriqf@@t_ ed use of the nother Iiquor can keep .
production costs | ow In the organic acid anion containing alum num

salt hydroxi de parThel exgHEniheaprissemidonvenniten,nangsadesiivdmpartlitc] e

di anet er, and rticle shape .c be obtained.at the end of the heati.n

eact! ortr obYEY B+ e PRRG S oL EI BROVR ¢ oA B8 BECFE Hbrd VBt es of
a required shapqy BRduRad$d esdiciRi£F ya¢aY b WPatq oar A AUS raPph i gati ons.

Thus, a subsequent” grinding 20 process is not needed at all, thereby
reduci ng t heupufserm gfa pk bedss s amgii er al edphdleps Nieesp Yartobiviellivoamédslt s | ow.

Thus, accordpng. o { he; pLesente I nventd o AB8Tee i, RE guldedy 3, TELhad J or
produci ng organi ¢ acid ani on contal ning alum num sa ydroxT dé

particles, wBich aonfdsemstear aymsghod id deakimg skeeheihiath igkphespreesence
of an or%rani c.acid or organic acid salt when an al kali hydroxide sol ution

sel ect ed U r ofENEXRBRIC §r BAF LS hade #2094 S XbRUESIQR i EBRPVALIURy an

of the ratio D,;s/D:s 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



30 fnorganic salt of Al3 or at |east one cation selected fromthe group
consisting of A13, Cu2', Zn2+, N 2+, Sn4+, Zr", Fe2+, Fe3+ and Ti" (the
“first group) and a sulfate or nitrate of at |east one selected fromthe
-group consi stingof Nat, K+, NH4' and H30+ (the second group)to 33 cause the
heating reaction. In the above netR8d, a sulfate containing at |east
Al 3+ is suitable as the_inorganic acid salt of the cation. 5The reaction

tenperature fn8 FETRTASESST The BPeSBAPY RlerfthonP ¥tk efabPfl Rib@er than
the boiling point; apd BQL i ffotrtﬂﬁﬁ: %%ict Ha PTE5er ahlah 99%E9e%9§:- When

the reaction tenperature i1s lower tha e reaction rate beconmes very
| ow, resulting ithdOpkaowpradtcti am &f fpreédmxyrednapipd iothed omnd, when the

reaction tengei)at re is higher than 300C rh?qpeci al egui ment i.s required
di sadvant age5t Icﬂffl“fﬁﬁtr'e Foh 2PEF bR c&fYS R ob® dn s8alted® condi ti ons

using an SaUtﬁﬁlr%Viec@iafrhﬁ/ |ﬂﬂ‘§f@§:a‘!ﬂ ryopentepndigi Orﬂéstll‘i‘)r-lglfei‘ﬁ%clt}} on
tenperature preferably ranges from 100C to 200C, particularly preferably
from 120C t0l11P@C.to 1.2. The concentration of the alum numsalt in the

reaction of the prgsent invention.s pr%f erab#&/l %.01 to_3.0 rrgl/L,. nor e
preferably 0.01 to3 MBITHEtNEIF Do Eh8 e dntahPALdihH BRGHeS B uffitffm sal t
is |ower thagnQf&-miokil, prodist ipddyibsel o ahbheahenchie igahtgbarle than 3

mol /L, interparticle agglonmeration is liable to occur, and uniformty in the
si ze and par 8ié&leeugildhered tof vha padt ikt becdvsanppricdaviatpen,

control (i%. ZQTQ,%Icfggggtnr %58?5 fcit toggl@itc?gcilqﬁen. thﬁgég%cti on sol ution

in the present invention is p erably equal "to or "1ower an a half of the

concentrati oavammigt Obnt ke tdlads mavwsaldx r abae e afobhyordé 20hé0hd2 of the
concentration of the 30 alum numsalt. Wen the value of (concentration of

organi ¢ aci diPCc@iten® fatibeh B, dradfndhdErt $00s shameprchaeviatdon over
t han 1/ 20, tB‘]ins?ﬁé’eusﬁidzea@f‘gnp%rx}eifﬁﬁtqioq{méfﬁt%frit _particles becone
n e

non- uni f orm present invention, an organic carboxylic acid 34 or an
or gani ¢ oxycar boxyFuetdamd, i sher gfertéedlas 4 heeongant craditd: Aanobgani ¢

carboxylic acid and a rgani ¢ oxycarboxylic acid whi.ch have 1 to,.15 carbon
o b e B F S 8] B G R SO ma kT b Igk v ARG ERBE R

carboxylic aghdnride 2B PRIANILg GYEREROXYE i G edChd il GhhH¥ecdnk@ 4 iGar boxyl
groups, preferably 1 or 2 carboxyl groups, in a nolecule are particularly
desirabl e. Thhseaotepage dawkiaay bdametar Pay raled meddlam @anhiicd@rer. A
specific exaggg%eter 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 (Dys/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)



10 of the organic acid is at |east one selected fromthe group consisting of
oxalic acid, citric acid, malic acid, tartaric acid, glyceric acid, gallic
‘acid and lactic acid, isoners thereof and salts thereof. The nolar ratio of
‘the sulfate of M to the alkali 15 hydroxide MOH in the reaction according
to the nethod of the present invention is26:3.8 to 4.7. The reaction formula

wherein the nolar ratio is 1:4 is shown above. \Wen the value of the alkali
hydr oxi de i siFekP¥hak £I9ReTre&H s RATAR ot Ofr Sedyighed satisfactory

extent. 20 Ng%@’!“iéﬁlaméﬂ bhe realdier of -tohe @l kalsl droxide is higher than
t u [ i

4.4, boehm may be produced. In conSideration o ese points, the nolar
ratio i s nore pref@ha&bhyghel ttdel pArodhetarganit) adi gaani bnlesnhaiviinmg

| um 1t 25 hydroxid ticles.in.th t invention i ddi ti
Show ng excell At Hes BRI 11 B9 Sy SR IMLHE REEITES 1) EOTGRN B Hitfer 1
di spersibj | i byrth @1e8SbRcdmdEer ohd hadhke eae beddrthenikmproved by

surface-treating the particles with at |east one 30 surface treating agent
sel ected froprORCYEvOP .cOisi SEitigebf alhi gherprasenaciyenn igam ofilee

surfactant, haosphori.c este a.c i agent,, o] drig.al cohol and a
fatty acid egpgjr?lslrﬁﬁ"s#ra #véhgxéonp#ggr%%%lgr %e@%ﬁ%ﬁ%?ﬁg a%Eeﬁts which 35
are preferabbyeamsefabngl whes hi gher fatty acids having 10 or nore carbon
atons such as stearic acid, erucic acid, palmtic acid, lauric acid and

beheni c acid, and APRaOrFRRAF &54% 311 PReSOM YHRE NPaBWBENHE: 53 1| f at es

of hi ghegry al g}aﬁl hgﬁs’f‘r I c I vl | <. QL QA
surf act g’nots gl C %?s.ggs I a?sétggae)n% d‘? bgﬁ% ﬁ?ggé% e%l?tgﬁggr? sﬁ%?gtg% ester
bond sul f onaspecint tle bond suk f @nabemesthereoby subBfhatet hetherf lvand

al kyl aryl sul fonate, ester bong al Iar%{l 1Q sul fonat,e and am de bond
al kyl aryl sufCorit@ Bf /g pdlye ﬁﬁaﬁe" gt yeol-eth2P: mKGsphdrieSesters such

as acid and ghkalicMetaleSalbe ard st Bg %f?aogﬁﬂﬂﬁiér@:a‘?ﬁf@rﬁﬁi ng
ort hophosphoric acid and a nonoester and/or diester of ol eyl alcohol,
stearyl al cobpleo¥fifeshikieacesagidanaceoupling dgeppsich tasons .

y- (2- am,noet hyl ) an,nopr [ ' e . :
y-(2-am'1%et hyl )a%%gpF%%%hgﬁh%'?{(néﬁ]éoégs*??gr%écles are used in an

N-p- (N-vi nyl bepayi @at deet mdguyramionen apyt itbilted oKy plrasiee hy ¢, o0& er i de,
y- gl yci doxypropyl, 20 trinet hoxysil ane, ¥ mer caﬁt opropyl trinmethoxysil ane,
net hyl tri neERGEST Fan8 i@ ds 1 2 ¥ BRePHOXYS Bink, Mot hAPA S et bRy 3D lahe,

y- chl or opr opyl y. 2 et Boxys i adve examethyldi gizl/azan = ani: hinopr opyl
trimet hoxysi Pég?gvii %;’f /Z(BE tri n%phoxy%f an?go%ét!al e@y ¥ Meandline,

di met hyl [ 3- ( whieretiex paid tyx mhdewoarem s bkdoa sden adsbkbreopr opyhnedbylier,

di met hoxysi | ane, vy-ner.captopropyl net hyl di metho i ne, t hyl
Ceh ot | BRe Sp BB PR e o | PRE L BB T RGO f ane. vi nyl
trichlorosil gaer&daxh i rd e hegysioleangd /&) mib i ik £1 aekiyaxyes hexyksid ane,

p- (3, 4- epoxycycl ohexyl et hyl trimethoxysilane, y-glycidoxypropyl methyl
et hoxysi | anem“yggl yci doxypropyl triethoxysil ane,

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



36 y-nmet hacryl oxypropyl net hyl di nethoxysilane, y-nethacryl oxypropyl net hyl

di ethoxysi | ane, y-nethacryl oxypropyl net hyl triethoxysil ane,

‘N- O(am noet hyl ) y- am nopr opyl net hyl di net hoxysil ane, 5

-N- P(am noet hyl ) y-am nopropyl trinethoxysilane, N p(am noethyl)y-am nopropyl
triethoxysilane, y-am nopropyl trimethoxysidane, y-am nopropyl
triethoxysilane, N phenyl-y-am nopropyl trimethoxysilane, y-glycidoxypropyl
t ri met hoxysi lbé@iee BOPaed hendilrae g oRyigh ot ielmst wokystwan@ifferent
titanate-bas C Li e L.sopropyl triisostearoyl .titanate,

i sopropyl tr;%gl(%fggfey%%prgg%g%gsgﬁgap%ﬁ?%%n%thééllils%%%’loﬁﬁst15fy fltlllng

tri (N-am noetduid aaiineas hye } iridnad €, birsepreopd d8akkirdes yi o bamaenespd f onyl
titanate, tetraoctyl bis(ditridecyl phosphate)titanate, bis(dioctyl

pyr ophosphat &% aBechedd iftlehhed, 1Ps8pFERUICIRABESAT Fesa bhBSUKEGHYR .
titanate,ctetnal I i I i i e, - :

tetra(2. 2 di ATy Smret byl T Tora e rHes Ty SRS EREEL Y Sinee

bi s(di octyl mirepbesphatkd eshyleen®i sttrdiatte] onsamtopy! (Dki) osttanokl titanat e,
i sopropyl dinethacryl isostearoyl titanate, isopropyl isqstearoyl .diacryl 25
Lithnate, | sORRPSFERY BROCYT LBHubERAUe) EPEING: & CHRBRRspYt AR A

phenyl titanate,pdieydH oRhgaYk Qa5 efd entd § 80alS, aRd dhbsRsEeanfyla
et hyl ene titanate; alum num based coupling agents such as acetal koxy

al um num di i sleprepybat gaandcpe Wdiaime te30 >xalcohbl s <antd fmat ¢y (aviedsageich as
tri phenyl phosphite, diphenyl.tridecyl, phosphite, phenyl. ditridecyl,
phospNt%Q tﬁ.?ﬁﬁﬁﬂﬁh@ﬁ?@ %ﬁﬁhgtéﬁ) 1siower'tﬁgn405. Meanﬁélle,

4, 4" -butyli deyien®é st BenBirhrh Hic ta Hutly bRty Dot i in i385 ) 1 RROSRM talt
trilauryl thiophosphite, glycerine 37 nonostearate and glycerine

nonool eate. hydroxdde RARbdcdfe supfaddia rREEFRE t hENBRHAH @ abird card on

cont ai ni ng alulﬁ%gfﬁ%aﬁ%rpygﬁgxicpfaﬁ q._teircfl eéh%’i)%'l&é"@s b%\éte%ﬁ% ace treating

agents, a net per se can be used. r exanpl e, e sdrface
treat ment camabeckhang ethoutheprtyhecdnl bewarth ienadr.. The cdbemr arf ad kal i
hydroxi de_sol ution iis added to a m xed sol uti on conprising a sul.fate of a

trival ent® et @S1% {4y MHRECENEAS AFERREE F CAdmATblAlefif 18420 and an

organi c aci d g1, kaHSGH &NEA hYGIFSREHEODH S0t 8816Q RS POHER YLRBERACi d ani on
cont ai ni ng al um num salt hydroxi de particles and the produced organic acid

ani on cont ai dinigeardeimnud sel Lkbydtoxiede pad iyl ebowiagseparenét eming
af ter any of Tha Nk PR aasriSh SEER. {iTTHAl | DREGPAY . WESAENG S(ar and
drying step. peschifei avgant LoAca dealbef wloRtAlam Pt alyem Ramred in HysiF oxi de
particles are kneaded into rubber, a resin or_the like, the surface treating
agentln%pberubberf 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



20 added at that tinme. The surface treatnent can be carried out by a
conventionally known nethod such as a wet nethod or a dry nethod. The
‘surface treating agent is added in an amount of 0.01 to 10 parts byweight,
-preferably 0.05 to5 parts 25 by wei ght, based on 100 parts by wei ght of the
organi ¢ acid ani on containing alum num sal28 hydr oxi de particles. The
organi c acid anion containi ngqﬁal um num salt hydroxi de particles in the

present inveREFCHAPhe FN i Ace2fiBdi FhedPRy tuselsr phethel PaRiSRAt

i norgani ¢ oOxis; n ' j (N .e] ric
conductivity 1?13? F’Erﬁggg’?{ggral?lcgSg?%égn%gﬁhgo%@%itar%ﬁJg%g%yréu%nxécg?? l%’yegnrcéoki de
particles. The mbove icwrighai d idke des, netals and ceram cs include 38
silica, alum na, anH nony oxi.de, tin oxide, mangapnese di oxide, zirconium
oxi de, zinc oxide, ‘1% &£ AAPIK &L AR T HBRY CEIHeH PR Dxd LML T Rkl

i ndi um oxd de h £ Skhemp@dtdec aRd bUngakeprbiiciid darveRbhidIehdhGHEgani c
acid anion containing alum num salt hydroxide particles in the présent

i nventi on magyseasigdrbabiddittyed Breysdf @fet heheyl 4 owiwmgeifmdr gank cloxi des,
netal s and c%ranlicg to icrgfrtaftlioov\llielbiir#tﬁ1 nd tagr.r{al conductivity to the 10
organi ¢ aci d “ani‘oh“EénT & It Rg “a ' i Adm §41T *RyAFogitde” part P& = Bbove
i norgani ¢ oxif@gs, afAekdleéc BAEneRy@HES | ncl ude al um num oxi de, zinc oxide,
bari um oxi de, magnesi um oxi de, cal ci um oxide, basic magnesi um carbonate,
hydrotal cite, char &6t al anietkefpberdLragducigigahhe singenies aaidnond,

copper, 4 I con carbhde . al 4, num, 3l g %@i%h%x{&é’ aPEId & or
titaniumnitride and chromunrnitride. € or gani Aci-d ant on
cont ai ni ng alttie nppesalrtt hydrendieopawtiildl ase sdefsane: bedi.fi ed by t he above

20 materials may be kneaded into a resin or coated on another substrate
material such as vEPToURXAMPHR, EBFRm T of NOGIRMMEC O} Cd het RBd such as

CVD, plasma V.08 s BYR ¢ 00f db ngnt onaPRld5ak L @ng 140 iidmpardy geyer fiugtions

to the resin or substrate material. 25 Wen the organic acid anion

cont ai ni ng altdve nonosalitc hydidxiatel par cicgltesinanche puwdomm | saénti on are

surface-r’g)di i.e ] an_ al lgal i rretat zi |icate, m.ca, zeolite, i rmgg)lri te or
I

the |ike > th&¥s (\é\n}ét& STRAFFET IS tPEI 58T T BE Sl ed BY SPE ThsCals dthent s

such as a 30pri¢hded BEsOIBERy aNth Bk ADIiSh e RO E /ld@éous Yol atdilen
organi ¢ conpound (VOC) renover or a carrier for a dye or the |ike. Further,

when the or g&HRt &tndnehiBHniBoftEd nf A§TaI ki Al $8 ta hpdred deopattdiates in

the present 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. 1If 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



39 invention are surface-nodified with an ultraviol et absorber such as
titani um oxide, the surface-nodified particles are very useful as a heat
‘insulating agent for a filmfor agriculture, ultraviolet/infrared 5
-absorbers for cosnetics and an ultraviol et degradation inhibitor for rubber.
Surface nodification of the organic acid &% on containing al um num sal t

hydr oxi de particles with the above inorganic oxide or the |ike can be
carried out S®PhRrisalofskaesnvedtisdnal By KdvwnPAstHH €8 ckhadgiat mbehod

conprising perf L ng..pgl Lshi rnin ' yhydg] l.co is
added to a m%ﬁrﬁé%ao?nt %eggl%&agﬁ\i%g%?g gr‘ﬁ %rﬁ\?c#nfg?ﬁ%%gl%{ufnk%t?%}g’aﬁé

hydr oxi de pattiat eshandbfoctexdnpiliee birtessrnth dxivdenpowtiercadhothéesur f ace
nodi fyi ng agent is added in an amount of 0.01 to 100 parts by weight,
preferably 020'4%VE8 - -parts by wei ght, based on 100 parts by wei ght of the

organi c agid ani onrgORRl NHRG A T AURSA { oRY d1iQxd dBaRRd CLeg 1 20 The
organi c acid anion containing alum num salt hydroxide particles of the
present i nvemtiichormd the ars@dshbper dlrbhbd paxt iehper ame eessitralsl éo¥or an

i cation withi f. 300 to 1,00QC f h 257Th ic acid
ant on' cont ai W) APAHPRUR S arPERDRER S A ASISBr ¢ ST Beer b nt | on

can be addedat @ ®i@anitd ch HOL YN SLAP M slesCrinkece bekoweitdher digectly
or after subjected to the above surface treatnent, surface nodification,

burning or tReniker BPHTHOBEaM LY oPPeC @BEBEOUNdshe nERudaI¥ e8EnE Iuch as
resol e type and, noyelal 4 ype RRENol .l g8l NSy o) RELAN necr B8iih oA ¢

mel am ne-urea cocondensati on resin, a meltam ne- benzoguananine cocoﬁ’densati on
resin, a nmel Fumehebencdlinesi para bespbendvAntypd epDXyadssiun i £46 m
brom nat ed epoxy resin, a bi sghenol F type eéoo_x resin, a novolak type epoxy

resin, an al P&t} €LlEpExFsTh, 2BAGPPERF P 1itRE  yPE Sepoxy Yo site <
glycidyl estend YRe; POXY: F @3Hdlre & HELENPEYE] L6 BRPBLFRY Pindl iy

desin,
5 an urea-formal dehyde-furfuryl al cohol based resin, an unsaturat e?}‘
pol yester resilmsai§ikiadonenrtesi n, a pol yurethane, vinyl chloride, a vinyl

chl ori de- et hyl ene pal yner,..a vin chl aoride-yinyl acetate cpp mer, a
vi nyl i déri chl ori dg%colp%l i’/ﬁgﬁsf’auﬁ%ij&& fgil?'n’f/l Eﬁ@ r%ﬁﬁ?&%y?gngllﬁyem ne, a
pol yet hyl ene o@lgiciol ¢ @c pal yetdé eneaternephkhddt £icantly contributes

pol y(et hyl ene-chlorotrifluoroethylene), an acrylic resin, a polggthylene

napht hal at e, t® poryBttyieret t EheptRatFard e a8 pary Mtk boxldned? ket ene 15
oot o ey 2R S 008, 2 P IPLHIEN, 0PRSS
MXD 6, a pol paaeat atlea poldedeerrmipakyicar bofiatde ashagef icdfd phkyphenyl ene
Ether’E§£O|g§¥g3g$ésaf§”¥ggyg¥égegt 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



20 pol yetherim de, a pol yethersul fone, a polyam de imde, a pol yphenyl ene
sul fide and a liquid crystal polyester, and alloys of resins selected from
‘the above resins; synthetic rubber such as chloroprene rubber, styrene

‘but adi ene rubber, butyl rubber, ethylene propyl ene 25 rubber, nitrile
rubber, chlorosul fonated pol yet hyl ene rubBéY, urethane rubber, silicone
rubber, fluorine rubber, polyisqprene rubber and butadi ene rubber; synthetic

fibers such dSYRTREACTHRAR BHCSAHTSRE b AAE T bANGRARBP Iy Sidd £

pol ymers suchase fekhUl 058, r BRed! 9ithE Baid i S1aAECHHE pfﬁteeylseséﬁu agen and
natural resins (suCh as shellac, danmar; anber, copal and rosin); and

seni synt het i drpo¢nhesn suroh e veklulicse vassetetgsofs amuthcas icets A ose

, |1 _ul [ | | ul , i 41
ol astic and SR RREEA i practre o R Ing BAVE ST et

pol yner and iddmpsgad G aet 8 car DNwBORhAId&01 aind damesalda Ay deoxide
particles can he said to be a particularly suitable 5 conbi nati on because
the particl e$hameBe added to the polyner in high density and the resulting

conposition conpl etely, taLns hani ORt.I 0 I nd ot her
properties inher entI%t ot%ﬁegp'rrréesiééggi ??lc‘)}r:\e%s%/%{%ﬂét ﬁ%:ﬁ%%%y%retra%ﬁé#%%ygr ganic
acid ani on cae®dbibg alowd nubosal,t the e decpay diciwst et ,t e gesand
invention are preferably added to the above organi c polynmer conpound as an
additive in &iembGat D . BYSISHE bR TSPEY et §he Ehade Dh92pad & Ed by

wei ght of o t hg,,pr gant 5nRAl MBS 15?1591%%%1/\@61@?,&%;?{@%%% i%%}ée{ot han
0.5 parts, the effect as an additive Is not satfsfactory, ile en t he
amount is | abgerpthdrce® paresuntiiggiel ¥ ede tiessmion e dAnpryo\eeds ofhéneftaren t he

anount is nore preferably 1 to 80 parts. Manwhile, the amunt 20 thereof as
2 Tiller is phefchanryPes 95 166 cf‘éeb?a&éiodhtﬁ e PHRAAGURCES

smal | er thanManeRilis, thered feettas @ ddmbehaits dwtosathshiasiodrm while
when it is larger than 100 parts, the effect is not significantly inproved.

25The organi ¢heei HoxAvaM c oAt dini ge aParithiued Saldl ayelF exi.deslpapei @res of the
present i?veqﬁcWiPEEEtﬁa” Hﬁéﬁédﬂt Eoyed il & | LeNt eql op., \Fence, ; yhen
&d T6 the oIt dwing

r
t hey are add i'nor ganr € "Conpounds, the refractive Tndex
and di spersi emican dencaritridhyedluminum salt hydroxide particles to

30Theabovei ngr gani cconpoundsi ncl udesodagl ass, ) ,
be” produced are uniquely determined by reaction
conditions, that is, 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 1s, 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



| ead crystal glass, borosilicate glass, glass ceramc, alumnosilicate

gl ass, potash glass, quartz and various oxi de and nonoxi de ceram cs. The
‘organi ¢ acid anion containing alunmi num salt 42 hydroxi de particles of the
-present invention can be added to the above inorganic conpound by a nethod
known per se, e.g., burning a mxture of tHe above inorganic conpound and

t he organic acid ani.qQn contai.ning al um num 5 salt, hydroxi de particles.
The organi c g‘é’icgr%ﬁflgﬁ TG aRnss lhtfhﬁf]mﬁﬁré%?%nﬁﬂﬁ/o&bﬁe 1?81 & & the

present invegldiond can ke Bshapiragaossby gusere i Bed dM 81 ¥ar il Yt 8fi nfiirgd ds
such as an additive and a hardening accel erator for cenment; 10 an additive
for foods anédlaminuersaild hyerperims tar t bedesswbh dshpeep dhlfsoentauce;

an additive I Leul tural ¢ jca additive for
various agri %&q'}pa?%?&flﬂ%nsg;loé%ag%éﬁt P&g t?}loer Je}?(ssqé%i %%%g{]dgt%?lggéloé} SHd an
addi tive 5 or bkb grealiucesi stant ceram cs; toner for an el ectronograph, a
toner additive, a cleaning agent, and a carrier for two-conponent toner; an

additive and variod® E&& PEAVE GFeAFGISLN aV el Eheecpacensratiian af
deod t, ,antJ m Lal At i f tal
eodorant, —ag,anlg ?xﬁ}?@éggda,g%”tcon?é‘o@ritt'ldﬂ{]%vgg&”vgo%g?fgs@léé"l us

agent, and carrier erefor; a carrier and an ad yes an
pi gnents; catdlesmss sjioasdeddor ant okdardds behgdraxcodesanbafsorcrabiers and

resins, an anchor coating agent, a thermal conductiye material carrier, a
megnet | ¢ mat G ST P drhSRRO o O FE 28 ERIGEE UF (ST IEPERIS RAGH | al
carrier,;@an gk UBYNSE hG NAKE APSRUREE a RN Al 8ho@da@ntd v blieakd H1g Agent

and other additives; an additive for glass and a foam ng agent for recycling
of waste gl abs cbpaihsif ng Hyepbrtsicmdard parkydred ¥orts80 cdort&nti on of

DL 8 S8 Pnl L bl AU, Svotalienly L 5Br 8 Bl Rl oo
adsorbents fefiefwteendENtBe Pohbutiants ddyDbattbAtAriGaIh§ £DARAWIMLS
(Vo 1 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.



43 The first effect of the present invention is to be able to provide
a nmethod for producing organic acid anion containing alum num salt hydroxide
“particles having an opti num shape and particle dianeter suited 5 for an
-application at low cost, with good reproducibility and in high yield. The
second effect of the present invention is3Bo be able to provide organic acid

ani on containing alum.num salt hydroxide particles which are fine 1
particl es, havega Hi F&’rem%ﬁ?tgieé%e Jsﬂgﬁéltg‘rﬁln paftfcI Y RF ARG ET Oghé'&?ehi gh

di spersi bi | i bygangi & o MBI Shulch asof Babiildd ¥ andi Rave sadi € Hpsi-skante.
The third effect of the present invention is to be able to provide an
addi tive andrarftii¢kesfop Régsingte 15 reibbepdadirl ahet |9kl ahiteh mehoweyood

di spersibilit . capai rt-a | 2 cki propernty, aci si.stance and
ot her pr oper]tll)‘éee?]?logagrlearsq)eﬁ,ég rgugét}}eirfgl}:%t hlgep?l}dkg%vﬁ("t}ho%? géigjdréa‘gi %g'“' ﬁhysi cal
properti & sdahladsysétansparency and tensile strength even when added to 20
the resin, the rubber or the like. The fourth effect of the present

invention is to beThBl ®@%®°pRéviidE pRFPIE dx2BAd fennd ek BathdseP pRfSi G al
properties, .t _ Tolgloll L rar yi L sl do not
deteriorate g\%gnbgg‘hzlagné%négﬁ\%%ﬁg{nﬁheﬁ%?%&%%a?’g%fael %?ngﬁ“lf/hlhs c}gh and
in a strongl ynachdi ceamt fonneat s eExamph dsehereiafaf ¢ etr, ohhehpresganic

invention will .be 30.further described.w th referinc t exarg)l es. However,
& ity

the present PRFEIFDROBhAINHBLTRYT i A HEG VYt Re P&LI%yrt her, all

chem cahg usggrlgeil@y\égr e d istpebast & aderpheriesaal 306 s VWk: RyrgsEhgam cal
I ndustries, Ltd. unless otherwise stated. 44 Exanple 1-A Synthesis of
(NHB) 0. 62A13¢ 8@ HSRCRO6 R0 VGO DHEDUGY L G26e repeated use of 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 1is 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**,
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



0.2 nol of alum numsulfate and 0.2 nol of amonium 5 sulfate were dissol ved
in 600 M of pure water, and 0.025 nol of oxalic acid was added. Under
agitation, 89 m of 2596 ammoni um hydroxi de sol uti on was added to the

-m xture, and the resulting solution was heated at 100C for 1 hour. After
cooling, the reaction mxture 10 was filte@sed and the precipitate was rinsed
with water, and dried at 95C for 15 hours. As a result, organic acid anion
cont ai ni ng ak@msrint &l thediog d%e@faf-fup@l s whi ch showed spherical shapes

shown in the SEM pggﬁ?ﬁr aé)h of F| vvere ﬁ%tag\_b?ed TQ%P&;{%% &k dupartl cle

di aneter and BET s FctRar feacs &N i on

contai ni ng ahuAt Ny S@Jitabd.reomgletn@r tigd egaariac shewa lsﬂair'élbe kHe and the
particle size distribution thereof is shown in Fig. 12. Exanple 1-B
20Synt hesi s 68 tNeAN 92A13( 504) 2A3(C204) 0A6( OH) 6. 660. 2H20 0.2 nol of

al um numgsul fate aggg 1275@# oxal | c nggéeé\gpﬁ% @gc&lhvcg&l L qqpe m 8of

pure vvater and 0 vvas a aglta on, 0.8 nol
of sodi um hy;itr@geehetv:asvaddadm mstpeerﬁ@dmky%lg\hecrhth/am t henbstifjienied to
a hydrot hermal treat nt at 178@6; or 8 hours. After cooling, the reaction

m xture was PR &R n‘EIOFhlélg hcaal?é%s ri R&&E \Elf%f%ﬁ?rlyagrﬂjtd?l ed at

95C for 15 haur, As S C t i salt
hydr oxi de SOQE’etl}rsatcfcl e@héﬁoy\ﬂn%% glég%msﬁ%%eggs omﬁQFﬁg%h?%E?Agﬁo#%lﬁgg]h of

Fig. 2 were el@tainetcheTMptgm triagse d:fect:hme(sbvaimedcmgmsuéd:udlgammn

cont ai ni_n m num sal t . roxi,de particles e shown and the
parti I(:I é i zé%(’ﬁ BI%HC%{RFBH ?9? lp‘%?ﬂ’i:l esh §£e4% g‘ﬁdﬂ/\hal“r‘fia' eri§ FExanpl e
1-C Synt hesi %e@c%&n%&@;ﬂ@%k%r@(@oﬁh 196 ( OHbs: 79p 0°2H205 0= 023 1m0l of

oxalic acid was added to a m xture of 194 mi of 1.03 nol /L al um num
sul fate sol uEFIGW-BmGHZLOGSﬂr@ﬂuGI?dmﬁﬂEaﬁbﬁ@hﬁg@Iqlaﬁ kysol Thieon. Under

agi tation, 24% rgt£g g})lge ctaﬁ:%dig@ P}eﬁg[q({}llagrs@hydro \gaos u t her_ added,

and the resufti ng sl en sub hermal ~tFeatment at

180C 10 for 1% ihtyah a@thﬂﬂéveaifrﬁjﬁe Qanek birons e ofen SVTRI B8 ibhese used
in Exampl e 1-A. The properties of the obtained organi c acid_ani on cgntaining
al umi nurh%al Thigy @CHE BROPaF EMF RS2 BHE SSRERTE ¢ halpdd &anges aﬁﬁomhéoﬁaﬁl cle

size distri blﬂ'rDI 9'60“19\,\39%1%{? gﬁ % fégerr]')aﬁﬂo};sfg&ﬁ ggébbcjzgse»q?ro% in the

shape of pairs as shol ot ogra
Synt hesi s of KOL98ALZ( 50z de QR (rE204PD oS (1O 5a82mwi A0 <@ 11t rri)h afheal um num
sulfate SO|UtE%%g%%n 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
0.01 mol/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 soluticn 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



20 di ssolved in 500 ml of water, 0.1 nol of potassiumnitrate and 0.0125 nol
of oxalic acid were added, the m xture was agitated at roomtenperature for
*30 minutes, 200 m (0.4 nol) of potassium hydroxide solution was further
-added, and the m xture was subjected to a 25 hydrothermal treatnment at 170C
for 10 hours. O her treatnment conditions &fe the same as those used in
Exanpl e 1-A. The properties of the obtained organic acid anion containing

al um num sal PThydt AF dani4r 196y 63 riax ghoan aicd drabs epTefewngdt Ae fdrticle

size 30 distrl r eof I e i rein the
shape of sphé%%ﬁgs rc%\ei\L/nfl n A%egg%}b%gtg %abpc?]??%?‘IE ao@%& éxarrp e 1-E

Synt hesi s of ofida(l) A& 36 29H)2r B §204) Ch@QﬁOvd)ﬁcﬁaOhé.ﬂréZQ tA5 15 carddrd nol
of alum num sul fate was _di ssol ved in 500 of water. This solution was

m xed with 26§°r‘ﬂs((P‘i?ger’ﬁﬁk?lﬁf2aFEirr?'rqu&aﬁ'%?%ﬁH%m%sﬁé’r%l%H’ﬂltéﬁd-ED' 05 nol
of oxali o achd qvasy addedhn At @%HHB:I:%‘IQQ' Al £4, ahlde 2h "H¥LUE; ¥as subj ect ed

to a hydrothernmal treatnent at 170C 5 hours. O her tréatnent conditions
are the sameoxyadmobexysed iac Edawplieh -Hevahe pooperairds oy 1t deooipsai ned
organi ¢ aci d_ani | ym num s articles.are shown in

| h d d
BT .0 L (AL bl el e it Eralt e it oY F

as shown in }élza&tmmaqﬂqgrd@@h@&bﬁleg @h&éé@f@aiﬂ% AR DNE T Sy o e Nap. 93A13
(S™M) 2 A 04 0 A92 (OH) 73 mO 2H20 15 0.2 nol of alum numsulfate

and 0.2 nol @fﬂes Xth odl feata Wer @rd|a§sow@aeurn 600 Pe6t fiiet egxampd @. 025
mol of gxa "Bfa‘?:'hde"k?xs added.o cg ag‘ct ?te'aosnc Q E‘e (5, §OE) Qf +50di um
0 ? a deﬁ 0 eth

hydr oxi de" aguéous s I'on was he m xture: he m Xt ure vvas
agitated 20 atrowonrbersnertal Hge dforoBO1dicnwesdand itthehcsubkyjiett edatld &
hydrot hermal treatnent at 180C f.or 20_hours. After cooling, the reactjon

m xture was £Cl%kr eb2EhdE % He BFé(q'pliT%lYé?e\Rfa“sc rffdfd Fdhlwst #Sidndtdt i ed at

95C for 15 hours {0 QBURI N PLUAAIG aChd ral 0N £ANA 1V 022 Al SFi num sal t
hydr oxi de particles. The ‘properties of the organic acid ani on containing

al um num salt hydr Bhiedsodat irclteso v e Hhewwul hatabbé M- 1t oThhepaikiacl s vvere
S5 L TS DT el Ay B SRS S B
8H20 0. 2ot nef palegdmun svbhatiemnd 0..23 it ob s;odl U e reactlon
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
polyhydric alcohol and a fatty acid ester.

Illustrative examples of surface treating agents which



47 mol (6.3 g) of oxalic acid was added. Further, under agitation, 0.8 nol
of $odi um hydr oxi de was added to the m xture which was then subjected to a
"hydrot hermal treatnent at 170C for 2 hours. After cooling, the 5 reaction
«m xture was filtered and the precipitate was rinsed wwth water, and dried at
105C for 15 hours to obtain organic acid &si on containing alum num salt
hydroxi de particles having di sk shapes. The properties of the obtained
organi ¢ aci da2&s WQQGEQ#&'M il 9@d al DFiLMGR dul ghaydfetitee gatdpchayigr® shown

Ilg(-(l)-ilil) EA%*llgE??m@g\t roo%eﬁgélrtatwﬁgr eé‘h\?94%%K%%El%§ %‘ulrlﬁigﬁf(i%%%@gmg of

pot assi um subfdtde, BHbmisig efcm,allauad;icdacamfd ahd Heldfinoh)k ief, @i num
sul fate solutlgg were m xed and dIS and | on-exchange water was added

to the nixtufd X! hdf§&a4 nga ﬁﬁhﬁ? %?ﬁ§rﬁ%9 f& 'R oYL 22 Fhi s ni xed
sol ution @andglA dg£434 eelﬁlgﬁeeogneeﬁwﬁé%@ﬁ 29441 d 9o Mep @ crgded oy a

2.5-L reaction tank and agitated. The reaction solutlon was transferred to a
50- L reacti orlteank,a badhiodn- excthange m:treirawaana@dmdzlm aﬁlr&s&uiﬁet&rﬁount of

th t | ut to 0.L. Aft t | ut Suwth
01 tatod ai POOE cRBBFRIUNL PGP 10 REBFS, 0TS WAL I et 88 1% abond

hydr ot her mal sinepdmeie ,abml QRCHRd %L{Wﬁatéf t értl'IehJ.e HB’:Qi%tLthB‘ﬁlate

treatment, the reaction mxture was filtered and the precipitate was Yinsed
with water agghsor deerd atlkoob&rdr sl henas .o eptarnb i kK ®éiad Yahi on

contai nijng alyyi um, sal t ri‘ddéﬁ’i'd%e Bhk! %1'12%1!9 1pré)-19§!'fhh§rscoé;f%%h% obt ai ned

di sk- shaped organlc aci d ‘ani on contal ni ng € particles
are shown i nptabtet Aylen« 8y Brapil ethdr Syphhegisonfic esters such as

Nal . 11A13(504) 1. 86&_\93HS 0, 14( O—%S 970. 8H2Q0 At .room tenperature,
i on- exchange &tk A 9&1%%%! Betad $3lEsorndoandmes frldte 038 BEXG WS citri ¢
aci d 5(H3CEHaQMh 472Dy 5 8 o%@m%h&gpﬁdpia aqilelmralmo%éekersghatﬁ@p to

adj ust the anount o% e mxture to 1.7 L, and they were dissol ved
agitation suldsequeerrqu Mhelyd arircsahwkedS’seamy]oralvmhegr bat etie 853:eml (2.87

nmol ) of _sodi umlh droxi de spl uti_aon S added, and the 10 resulting solution
was agi tat edSdt" F0onfPefoet A€ uPE FbY ° ait r350 hours and then subjected to

a_hydrot her mal ( tzr-e&’%ﬁ{TEBEt@fyﬂ-ygglﬁiQfﬁrJS‘}t@yﬂs + i hEE nha iy dagkher mal

treatment, the reaction m Xture was ered and the precipitate was rinsed
Wtf\W@Ier afd (@ricadinpetdyd ) 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(B-methoxyethoxy)silane,
B-(3,4-epoxycyclohexyl)ethyl trimethoxysilane,
y-glycidoxypropylmethyl ethoxysilane,
y-glycidoxypropyl triethoxysilane,



15 for 15 hours to obtain organic acid anion containing alum num salt

hyd? oxi de particles. The properties of the obtained spherical organic acid
“ani on containi ng al um num salt hydroxide particles are shown in Table 1-1.
<20 Exanple 1-J Synthesis of Nao 99A13(S4)1.92(C4H406) 0. 27(C)H) 5 34-0. 5H20
At room tenperature, ion-exchange water wd$ added to 99.43 g of sodium

sul fate, 26.27 g of tartaric acid_(H2C4H406) and 660 ni_ (0.7 nol) of

al um num sul ¥ 2R LR GBY LOPIP ¥ eP XdiMest hY he oy sihkdRexture to 1.7 L,

and they wer _ﬂ%gs,p&gf l%aﬁ%(‘?ggil%@g},gog@é%gg%i@&‘%ubsequentIy. 853

m (2.87 nol sodi u soluttfon was ad to this mixed sol ution,
and the m xtyrmewdsaagyletkep fopylhetoyd &nd ¢heox3Gisidpected to a

hydr ot her mal _t reat ment 70C for 2 h After the hydr ot her nl
(Feat mont - M6 BTN BR S L e A8 AT SB7 S EhE B PR io 388 i nsed

with water agdpdrdmetnat tH3p0 §osmin ik sy 1The: PRERRUEH A1 Phnlhe obtai ned

organic acid anion 49 containing alum num salt hydroxi'de particles are
shown i n TabNePramimpetyarl) vt asineter ¢pyilhd shapbooty si bangrai ns as shown

:\Igl kgilgfgog?géﬁg%gﬁgﬁll%#ﬁlg%%P%‘I%&éé%é’ww%ﬁ?ié%pgga?pg}gani c acid
ani on cont ai iri@ tthoRyBUMHee T Ny-giloxhge -pam chepreere obtai ned in the sanme

manner as in Exanple 1-1 except that DL-malic acid was used in place of
citric aci d. EYRE D BRENVSEABE / t hed1U HrIRARYE TR WL drF bR ESREY Al AG T uni num

salt hydryoxi pas_ti I, ra : I -L Synthesis of
KO. 99A1 (0504?%%3{ E}%%%é)‘:gﬁf(%g.%&]o.gh%érgeSp %EE? %gﬁag}%éni ¢ acid anion
cont ai ni ng atdtiamnat ¢5bgdad hganexi deg padect essuete odt asegr dpyilhe sane

in_Ex le, 1-1 h ' | f . . d i I f
Codi um oul { AFE E AT ERPAISET . CAFEVIic Bei d SERL ORER 0T hP L0401 Bkal | ¢ aci d

and pot assi u?y&wijmggga\w) tsedndt @l aggarsggium 20 hydroxi de. The
properties of the organic acid anion containing alum num salt hydroxide
particles ar BrdHdwmnaDPadt ey 4 - animeaphey 19 tanate, 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-6é6-t-butylphenyl)-ditri
decyl phosphite, trilauryl thiophosphite, glycerine



Synt hesi s of 25Na0. 95A13(SOM4) 1. 87( C204) 0A5( C4144000. 07( OH) 5. 90. 0. 6H20
Sphérical organic acid anion containing alum numsalt hydroxide particles
‘were obtained in the same manner as in Exanple 1-1 except that two organic
acids, i.e., 0.026 nmol of oxalic acid a.nd 0O . 026 nol of tartaric 30 acid,
were used in place of citric acid. The prégerties of the organic acid anion

contai ning alum num salt hydroxide particles are_shown in Table 1-1. Exanple
1-N 50 Synt ReH3s be K212 ABESEAHYICOBLBEHR TP IEFH B2 12( OH) 5. 940. 8H20

Spherical organic agi d QRILQNDEWE ad - P &l Wi oy s te fhy Lde pardi gl es
were obtained in the same 5 manner as ?ﬁ Exanp#gh%@* excg%?§? afpgéﬁﬁ?c acid
( C6HA( OH) 3COa)1i avasc asdc imipbaed whipitr isahci by dihex pdeperdrescdfed he
organi c acid ani,on containingualuninun1sa£&8gydroxide partiggﬁ§ re shown in

Tabl e 1-1. THe ParttcBRCWEr BUEf A% SHad 205t a3 M9 BQYR he SEM

phot ogr aph ofchi ge é&n.Eéaﬁﬁb@.14%$%”gﬁﬁﬁ%§e9fthe surface treatment
NaO. 98A13(SA) 1. 97[ EOCCH2CH( OH) COQ} 0. 20(01-1)5.84. 0. 61120 Organic acid ani on

cont ai ni ng ak@m reen salr isd hpatoxi rlet par tiia) bewdere ménaiered in the sane

T L ST G SR E A TR

used in place of ci he pr-o e rgant c
cont ai ni ng alymedins sahitt iyl exinger pat higCleess@l Eaghovwfi B tabl €a28nk 1. The

e e et Al pa suTPatd oPh/)or 5ot 22ed 2 Ronbvatent cacdon O
10 and an organic acid to cause a heating reaction so as
to produce organic acid anion containing aluminum salt
hydroxide particles and the produced organic acid anion
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 or 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



Synthesis of Nal.03A13(304)2.99[ CH3CH(OH) COJ 0 22(01-1)5 83' 0.71120
25Crgani ¢ acid anion containing alum num salt hydroxide particles were
‘obtained in the sane manner as in Exanple 1-1 except that L-lactic acid

«[ CH3CH(OH) COOH] was used in place of citric acid. The properties of the
organi c acid anion containing 30 al um nungsgalt hydroxide particles are shown
in Table 1-1. The particles were in the shape of round rectangul ar

par al | el epi ped lascahowhuind nishe a3EM photyogrciphe of t Fhgox9deExamphgahe@e 51

Synt hesi s of ﬂ1[)&);;{!30 NaO. 03] AL3( 504%1. 89( C204) 0. 04£QE) 5, 910. 6H20 . Wi | e
192 m (0.2 ABO* BT al i TR SUT 12F 29801 Grith WL IEgi Fatad 14 18% 396t oxal i c
acid was addgdt imdeyt Beyped St 6nd fi @bymitiun Aygeexi deqvam aspqadded to
prepare precipitate slurry. |lon-exchange water was added to the slurry to

dilute it toY8SGMWPiumf ©eflidgi aated BRIPGEGM tlehpordtdg e for 1 hour, the
resul ti ng sol ution ﬂ@%hs&{)j e'c_h%d é]%ﬂgn?)édr oéygr Iicgrrlegggi% t. "ﬁnéo 170C for
ut oclave. e 1T et

5 hours By neans o? an'a reat ed mxture wWas d and the
preci pitate aasnrimsedswlith hateox e egaand g1 eend i o: kbt pire spheri cal
organi ¢ acid,anion containing alum num salt_ hydroxide particles. The
properties of PdobPRi M&d paft ?(’:‘P’efsaci%'ﬁ‘loéhs%bﬁﬁ Y T4Bee L 1thExanple 1-R

Synt hesi s of ¢ ,NHANaO, Q213 594) 2 Q& £304) 0..14¢ 5.5404 0 Af ter264.28 g
of annoniunlshlfate ?8530 g %% sodiun1203&|fategﬁg3EbS gcgg%g§§%%cE§Eid and
1.9 L (2 nol impfaxt uflowaisil i ave ssod ut hemrmeel ecoindad: t Dyeétlyert, oi bheexchange

wat er was added to. adjust, the amount, of the mxture to 8.0 L, and the
et (1D AT ac E3h RS e A kPt h AT e sgds Sixdno i dksc, 25

1.9 L (17. 25pmlt); @f edamMoiia: sobhdikon vesgadded $2ikke sohatihan Ahjer
agitated for another 1 hour, the m xture was subjected to a hydrothernal

treat ment at Ce0BMios inwurdeAptamimamhpdicdeer #ding rentdent , bahdumeacti on
m xture was éixlitdeé’?(?naaé]lqegg%rrpggﬁidjé.}%taelcium 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 (VOC} remover or a carrier
for a dye or the 1like.

Further, when the organic acid anion containing

aluminum salt hydroxide particles in the present



30 was rinse
aci d anion ¢

*Nal . oi [Al 2.
m (0.2 nol)
sul fate and

d wth water and dried (at 105C for 15 hours) to obtain organic
ontai ning alum num salt hydroxide particles. The properties of
“the obtained particles are shown in Table 1-1. Exanple 1-S 52 Synthesis of

63Zna. 37] (SO4) 2.10 (C204) 0.13 (OH) 5.18 0 6H20
of alum numsulfate solution39%8.4 g (0.2 nol) of sodium
6.3 g (0.05 nol) 5 of oxalic acjd_were m xed together,

194

i on- exchange%ﬁﬁ%ﬂtﬁﬁ§-éﬂ&%dsﬁﬁﬂﬂ¢%fEQQk§h¢§tmﬁihcﬂBO@Lﬁraﬁﬁeléﬁystals
a6 JINASE 2Bkt B+ iHa 38 uth 6% NDA% Oéuf"frécc gtl%lv@& added

were dissolv
to this solu

hydr oxi de sopmnmmcleaM&raddedyt@aéﬁmh1&edaSMGﬂtomnaMhammngemanmure in
6 mnutes. After

D) oo o o A e e O RO AR TR R 3R btk (nfraPe

hydr ot hergral
precipitate

tion and di ssol ved. Further 235 ml |

room t enperat ure

Al RHEPBRE, fhRecbaafdt DAsM X8 W € wesy § ik iered ifé‘%réli% t%%n

was rinsed with water and dried (at 105C for

sol uti on was

ours) to obtain

spheri cal org&ﬁrbbhépé‘dﬁ@bnré@wheﬁ?nlng al umi num salt hydroxi de particles.

S or BTSN SR TG SR Bant o Bt oAl s 1

The properti
1-T Synthesi
21' 120

wer e obt ai ne
(0.03nol ) of

properti o]
Exanple]%§u

0.19 (OH) 5.

15

20

25

30

cOrpedi fi i aey dlarmpﬂumomalmlmgiﬁbmm@@a&aiicm)é@r @ditde tagticl es

d in the same nanner 25 as in Exanple 1-S except that 7.35 g

aR K@ 18erERRL GasXis PR Eh&cé’d‘?e ZFAR &F fGrerighe cut

%B; yntEeS|gﬁg?gkb 3%@?%§¥pgéé %%f%%ﬁé%%%%?g%ﬂ)ngé?u%%%b4)

&bmﬂle@h@Zﬁbrformlng pollshlng and burning while a
polyhydric alcohol is added to a mixture of the organic
acid anion containing aluminum salt hydroxide
particles and, for example, titanium oxide powder.

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.

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.

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.

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,



53 as in Exanple 1-S except that 0.02 nol (FeSO4.7H20: 5.6 g) of iron

sul fate and 0.02 nol (ZnSO4. 7H20: 5.8 g) of zinc sulfate were used in place
‘of zinc sulfate. The properties of the obtained di sk-shaped particles are 5
sshown in Table 1-2. Exanple 1-V Nal.12A13[ (POX4)1.71 (SO4) 0.291 (C204) 0.12
(OH) 4.17 0. 90H20 194 m (0.2 nol BOf al umi numsulfate, 28.4 g (0.2

nol ) of sodiumsulfate a
i on- exchange

vere di ssol vadnuRAeTa ROt Lkl @ Orakiof, $Ql Wioayeantaidydg,0
g, purity: 9598 of gzdiu%?hyd?gﬁfge ané 0.7 nol (2%6 1 eil]%f Kh

.3 g of ,oxalic,acid were 10 m xed toget her,

d 6
FBPl\ﬁe{’ét%ao%Elof‘X HPPafe AHRIAPRERL FoCEBE RPOXIN SEY3t al s

réa], (8.4
9) 3POA- 12H20

was added toatdil¥cdeiyl ponine /NS apoNyese St el By cadad eertelr howe t he
sol uti on was_subj ed. o hyd treatnent at 170C for 2 haurs.
After the hy&P&%gn%%jl%re%thr%%%?gtt‘l&reﬁ?{e%ceﬁ%ﬁg%?ﬁﬁ% {asUF PPt EFEE Sind the
precipita e wasutiensetiownah delhgaearfditif e 1( atl IS fivaséa hewis), tan obtain
20 rectangular-paralIeggfiped-shaped organi ¢ aci d _anion containing alum num

salt hydroxi Y& SFerer
in Table 1-2
Fig. 16. 25

APEYBESRF t FES 18F, theSdPtlf Pl p&TIR) ed are shown

B PR A R I s o

6.01 0 .85H2@hloridel@thgléfie? ampbpPlegheat ,und nursl fahe orZWS-9iae12 nol )
of potassiumnitrate and gé%ngﬁof oxal i %fid were m xed together,

i on- exchange 2% &t £ GaSCRE

r R IO BY 3G A9Re it R grd 4% SPChYMeihd @

crystal g grer gdivasphyedunder s agidiatd ©Ry 1400 M n9h eSOl 41t A O @4 BIRY 0. 8
nol (52.81g,%ghrity:y85@a ofap%ta§éiun¥hydroxige was ad%ed to tﬂis sol ution
in 10 minuteglysfakr aginatedthorlendobeseniehsdlaitd onawas subjected to a

hydr ot her nal
treat nent,

nt_ at,150C for hours, . Af.ter the hydrother.ma

Re el EERYTHHs Ahpd ket FT eluitipenn el ool ATV TET | nsed

with water apegim eda(@lo15P5€nkAlend haphihd Daebt,aidd ©6YFBL: RCEHeANI ON
containing 5 alum num salt hydroxide particles. The properties of the
obt ai ned par tiedlazhihalson AnPrabfBl¢rpoxhkepaditseBYWe™ e i n t he shape

of spher a £nAt S f.Hi X C%ne i le 1
10hb0.9%%?2(28}¥§%%E%%%£G%?Qﬁmggggiggg%qm(b0#¥£?5xgﬁ%hge 3g§%$¥g5§§§gged to
127 m of 1.@a25 am$/ kealiim nanpsllfat epaicErls, 46 gpoyddidel )6 of asodi um

sulfate to adjuyst the anmpunt of the m xture to 500 . Wi.le the mxture was

agitated at PSIXABHPEr &k e, 218 yamide 6T, a polyamide MXD 6, a

20

25

30

polyacetal, a polyester, a polycarbonate, a modified
polyphenylene ether, a polysulfone, a polyarylate, a
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
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,
alginic acid, starch, proteins, collagen and natural
regsins (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



15 m of 3.382N sodi um hydroxi de solution was added in about 1 mnute. After
agi tated for another 20 mnute, the m xture was transferred to an autocl ave
"to undergo a hydrothermal reaction at 170C for 2 hours. After cooled to 25C,
sthe reaction mxture was filtered and 20 the precipitate was rinsed with 500
m of water and dried at 105C for 22 hour$l t hereby obtaining spherical
alunite type conpound particles containing no organic acid anions. The
properties oP 43t b6t Ftted® AYumG: € yPe Pdohpolifd particles are shown in

Table 1-2. 25 Exanpl @ JmyPhhesicy 0b £ Caid %c%ﬁemﬁéigel@%%sn& Ahe

Synt hesis of Titanium Hydrol ysate Carrier nposi tion ganic acid

ani on cont ai pingpri and pam salitomyairokadae ipag ta thes neontss hi ngy dirpagiiden and a
titanium 30 hydrol ysate were _aobtained_by.using 0.Q8 nol of titaniumsulfate
(64 g of 30%’?&?%&%3%)’? iGF1pI BEe S&l‘gi he é’ﬁf%tBair?’Eﬁ%}‘-rﬁFelyl-ﬁfl_ fdle
properties ofkdiei RAtAICIEGhdd4aBUMHY HPHYSale S h Ohe CRARRH PR 1L €
shown in Table 2. The particles were in the shape of disks. 55 Exanple 2-B
Synt hesi s of PCdjifee r Hytir Bigdade IGat EVerNCopissingvalting campeed tamh copper

hydr ol ysat e qrgamn i i ont.ai,ni l.umd_num sal.t, _hydroxide particles
wer e 5obt ai n%&’g%itgjgf%;la’d&a%%g%% P&%ﬁﬂgf%bgn .%égé)c‘%‘ pc%%%%?"tsluﬁﬁate in
pl ace of zinarsiléeher pixpapid s Rinfkaqropent itese opriheiddi aiived copper

hydr ol ysate carrier conposjition are shown in Table 2. The particles were in
the shape of SpaitRetie BRhYPET2-C Synthesis of Zirconium Hydrol ysate

carrier (Qrposi i 0byd gan &n e dcAM offy FOR! B¢ A5 Wdl AU REhbndOX! de
particles containing zirconiumand a 15 zirconi um hydrolysate were obtai ned
by using 0. 0kynitonfdae maont iimles chf othee 1 Ze €22¢. 8H20en®.i6¥g) are pl ace of

£ e Lt ate b Rrample, LS. Jhe miopertice stoths shidlmed aigenim
the shape 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 vigible 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, quartz and
various oxide and nonoxide ceramics.

The organic acid anion containing aluminum salt



20 of rect angul ar parall el epi ped. Exanple 3 Measurenent of Particle Size

Di s*ribution Wdth The particle sizes of the organic acid anion
“containing alum num salt hydroxide particles 25 synthesized in Exanples 1-A
*to0 2-C were neasured by a laser diffraction nethod. In the obtained particle
size distribution, when particle dianeter$2at 25% and 75% val ues of

cunul ative particle, size distribution curve were represented by D25 and D75
and the val UBYSF 301 @5PBIE" hWad efalthl Bhed PEeeeRst (11 ¢aBRé®™ GaNU®Sf 1 to

1.2. In addijgR, | % qf | i
N addi L haRg ttfbetﬁ’feog%réx}&rirﬁof%y@nlcic Q%rr;l{é%&elrlﬁ_ nﬁ%%gﬁ%@ﬂoﬁvﬁhé

particle dianeter of Afimand a particledia atirsfies 0.85A <
W< 1. 15A wapereae ,f rarg eadupaitiaglee mdixzeadest £i bhei abovEhendbgrasd ts are
shown in Tables 1-1 and 1-2. 58 Conposi.tion Fornul a, ié& 0. 92A13

(hon1 05 ( coBRpOIRaaREie oo pt CRI L8 AREPE SORC EH L eV SRARYDOS) TN

Nal. 06A1l% ( S4) +2.194a £ 6204 e 0996 (O 5. 79. 0.21120 1(0.98A13 (SH4)1.99
(C204) 0.089 (OH) 5.82. 01112 (1430) A13 (504) 2. 01 (C204) 0.09 (OH) 5.8
0.11120 The organic acid anion containing aluminum salt

hydroxide particles of the present invention can be
advantageously used in a wide variety of fields such
as an additive and a hardening accelerator for cement;

1¢ an additive for foods and a filter aid for fermented
foods 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-resistant 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 liquid crystal
panel, ultraviolet and infrared absorbers, a deodorant,
an agent for treating radicactive wastes, and
adsorbents for environmental pollutants and volatile

organic compounds (VOC).



03S2. NalllAl 2.98 (504)1.96 (C204) 0.201(OH) 5.73' 0.8H20 C41-19 0 LCl 9
(Ho} E10 (voto) 8 | (t0S) ETV- [I N86 EN) Nal.11A13 (504)1.86 (C 614507)
v0.14 (OH) 5.97. 0.81120 Na.0.99A13 (504)1.92 (CA14406) 0.27 (OH) 5.34 ' 0
\51120 Nal.02X13 (804)1.92 (C414405) on (OH) 5.94 0 . 61420

0g- 1 S065. s(HO) ti c. 0( 606HOD) 66 ' 1(Vos) - L4@66 NaO.95A13 (304) 1.87 (C204)
0.05 (C414405) 0.07 (OH) 5.90 0 . 6H20 02A13 (504)1.98 [ C6H2 ( OH) 3000]
0.12 (OH) 5.94. 0 TheHAOL NaD. 08 FEH @130 f SOhEL Po7e § BICHZOH € 10:) 0B0ds £ 20

11420 [ (rooP N BII"C AP T80 TR N AT FBERNTS. €590 SRS ot
L. s (Ho) FTaniMib)cbhtGus)ifty a Ned DAl 3200 L E ¢ B04E Dt {6204) 0. 13

5.18 0.. 61420 [A]-2.861\Ti0.14) (SO0 2.02 (C204) 0.20 (OH) 5. 43.
12H20  Shape§@3f1mgr fRc P& IpRpEdagie Prrdi BRES ispher diagwgt ¢y suited

5 for an application at low cost, with good
reproducibility and in high yield.

The second effect of the present invention is to
be able to provide organic acid anion containing
aluminum salt hydroxide particles which are fine

10 particles, have a uniform particle shape and particle
diameter, show high dispersibility and low moisture
absorbability and 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 1like 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 environment 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.
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Example 1-A
Synthesis of
(NH;) 0.92A13(504) 1.95(C204) 0.099(OH}5.52°0.3H;0
0.2mel of aluminum sulfate and 0.2 mol of ammonium
5 sulfate were dissolved in 600 ml of pure water, and
0.025 mol of oxalic acid was added. Under agitation,
89 ml of 25% ammonium hydroxide solution was added to
the mixture, and the resulting solution was heated at
100°C for 1 hour. After cooling, the reaction mixture
10 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
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 Nai 02213 (S04)2.03(C204)0.06{0OH) 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
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shown in Fig. 13.
Example 1-C
Synthesis of Nai 0sR13(S04)2.04(C204) 0.006 (OH) 5. 79°0.2H;0
0.025 mol of oxalic acid was added to a mixture
5 of 194 ml of 1.03 mol/L aluminum sulfate solution and
400 ml of 0.5 mol/L sodium sulfate solution. Under
agitation, 240 ml (0.81 mol) of sodium hydroxide
solution was further added, and the resulting solution
was then subjected to a hydrothermal treatment at 180°C
10 for 15 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 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 K; 9gA13(S04)1.99(C204) ¢ 085 {OH)s5.52-0.1H20
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)s5 5-0.1H,0
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0.1 mol of aluminum sulfate was dissolved in 500
ml of water. This solution was mixed with 208 ml (0.125
mol) of aluminum hydroxide suspension, and 0.05 mol of
oxalic acid was added. After fully agitated, the
5 mixture was subjected to a hydrothermal treatment at
170°C for 5 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. The
10 particles were in the shape of rectangular
parallelepiped as shown in the SEM photograph of Fig.
5.
Example 1-F
Synthesis of Nag 93A13(804)2 01(C204)0.092(CH)5.93-0.2H,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
Na; 11A12.58(804)1.56(C204) 0.201(OH) 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
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mol (6.3 g) of oxalic acid was added. Further, under
agitation, 0.8 mol of sodium hydroxide was added to the
mixture which was then subjected to a hydrothermal
treatment at 170°C for 2 hours. After cooling, the
5 reaction mixture was filtered and the precipitate was

rinsed with water, and dried at 105°C for 15 hours to
obtain organic acid anion containing aluminum salt
hydroxide particles having disk shapes. The
properties of the obtained organic acid anion

10 containing aluminum salt hydroxide particles are shown
in Table 1-1.
Example 1-H
Synthesis of
[Nag.s8Ko.011A13(S04)1.83(C204)0.13(0OH)}4.07-0.6H,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 sclution 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.
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Example 1-1I
Synthesis of Naj; . 11A1:(S04) 1 .86 (CeHs07) .14 (OH) 5. 95+-0.8H,0
At room temperature, ion-exchange water was added
to 99.43 g of sodium sulfate, 36.96 g of citric acid
(H;CgHs07-H,0) and 660 ml (0.7 mol) of aluminum sulfate
solution to adjust the amount of the mixture to 1.7 L,
and they were dissolved by agitation subsequently.
While this mixed solution was agitated, 853 ml (2.87
mol) of sodium hydroxide solution was added, and the
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
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.
Example 1-J
Synthesis of Nag 9sA13(S04)1.92(CsH406) .27 (0H) 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,H40s} and €660 ml (0.7 mol) of aluminum sulfate
solution to adjust the amount of the mixture to 1.7 L,
and they were dissclved by agitation at room
temperature subsegquently. 853 ml (2.87 meol) of sodium
hydroxide solution was added to this mixed sclution,
and the mixture was agitated for 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 for 15 hours. The

properties of the obtained organic acid anion

LB
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containing aluminum salt hydroxide particles are shown
in Table 1-1. The particles were in the shape of rice
grains as shown in the SEM photograph of Fig. 7.
Example 1-K
Synthesis of Naj; ¢2A13(504)1.52{CaH105) ¢ 12 (OH)5.94°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 DL-malic acid was
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-L
Synthesis of Ki.99A15(504) 1,99 (CsHs07)0.14(OH) 5. 59+ 0.5H;0
Spherical organic acid anion containing aluminum
salt hydroxide particles were obtained in the same
mannexr 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
hydroxide. The properties of the organic acid anion
containing aluminum salt hydroxide particles are shown
in Table 1-1.
Example 1-M
Synthesis of
Nag. 95A13(804)1.87(C204)0.05{(C4H4O05) ¢ 07 (OH) 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 oxalicacidand ©0.026 mol of tartaric
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
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Synthesis of
Naj. 02A13(S04) 1,98 [CeHz (OH)3C00]¢.12(OH) 5,52 0.8H,0
Spherical organic acid anion containing aluminum
salt hydroxide particles were obtained in the same
manner as in Example 1-I except that gallic acid
[CsH4 (OH) 3COOH] was used in place of citric acid. 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 gspheres as
shown in the SEM photograph of Fig. 11.
Example 1-0
Synthesis of
Nag.9gRA13(S04)1.97 [HOCH,CH{OH) CO0) 5. 20(0H) 5 g2 0.6H,0
OCrganic acid anion containing aluminum salt
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
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. 02A13(S04)1.99 [CH:CH(OH)COOl;.22(0H)s5.a3-0.7H;0
Organic acid anion ceontaining 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
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



61 Exanpl e 4Aci d Resistance Test Exanple 4-A (i) Sanple Exanpl e 4-A: The
organic acid anion containing 5 alum num salt hydroxide particles

‘synt hesi zed in Exanple 1-0 were used. Conparative Exanple 2: The alunite

«t ype conpound particles synthesized in Conparative Exanple 1 were used.
10(ii) Test Method 1.0 g of sanple5has added to 100 m of 5N HNCB
aqueous solution. After agitated, the m xture was left to stand for 3 hours
and then fil B&PEd§1€elqtl ose-acetate (0.2 nmm). The concentrations of 15

al um num and (S¥ yRgd he  sahuticen ywer e det gr m nedyhy an @t gpi g absorption
met hod. (iii )[$R§su)l {go- 5 PRLEN ) A | 75 4§f°'%gsu?¥nsg7 the cé%cent rations of
al um num and SO4 iWhtiles sbpat mdn &0 e2shodn | of FegsamiduR0 sandf 48

respectively. According to these result it is understood that in the case
of Fhe al uniyﬁglﬂ'ﬁ/tpjeoﬁo 8@3135%‘?‘51 gis i%rﬂ é?iéﬂ nﬂbco?‘ééai ‘Haéc?ﬂ,getfﬂe
concentraf i ops yafn & Ui RUMG ands BO4 1 ithiem SAL WO dBckeased £9 8 qdRat

extent as the tenperature of the 25 water bath was increased, while in the
case of the beganepaas @ et opltaritaisdivrr vl unl pemesat hamgdy eaitder pars i cl es

of the present, j nvention, the amunts of .el uted _al um and SQ4_were very
smal | . That ?9,detc¥et8r§§ﬁ c® ngf&ya%%na&&ﬁ’tta? nt hig t&l u%lﬁ]umqs‘al %%ﬁ/ﬁroxi de” 30
particles of gyfie-Pregent +ovanteap s eukasiced hynerghanged ddisantacidgli c

envi ronment . ~ This result denonstrates that the organic acid anion
cont ai ni ng abF@duRPBaVashpdtale deedat i @l Bydgfotherpiedsdrite a hremt @t have

greater 1EbCi dlﬁ%&ié%@% ﬁgﬁ'}s ﬁ% means of an autoclave. The treated

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 2] ALl3 (504)2.02(C204) 0,24 (OH) 5. 70+ 0.5H20
After 264 .28 g of ammonium sulfate, 5.0 g of sodium
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



the conventional alunite type conpound particles because the particles of
the*present invention contain an organic acid. Exanple 4-B 5(i) Preparation
*of Sanpl e 500 M of 0.4 nol/L Al 2(SO4)2 aqueous solution and a

=sol ution prepared by dissolving 17.0 g of NaNO2 in 150 m of pure water were
m xed together, and oxalic acid (H2C204) wds added to the mixture under
agitation. 10 Further 200 M of 4.0 nol/L sodi um hydr oxi de sol uti on was
added to t heSHRERESdPUBPToN which was then heated at 100C for 2 hours.

Thereafter, {he mxed sobution was, puljeeted)to amm@ut ocl ave i [pat ment  at

180C for 20 hours After the treatrrent the reaction mixture 15 was filtered
and the precipitatéddankinged wah V\atEera,llam;Indm edihfageC folutbomurs so

as to synthe i.ze di a anl acid ni on_con n nunt aIt
hydr oxi de pa tsr A ec’sﬁ% s%hnp%g ug'ofu § of %%%’rp% I')'V\gs?h‘l rx&]é o HC1
sol uti ong; of onV\@xdllf:chranh.dG@élﬁéﬁﬁiﬂbldoﬂége‘kfﬁ@f agbhatee@bhéﬁgenw%r
solutions were left to stand at roomtenperature for 3 hours and then

filtered by Wals alissd sttt bute. phpsjxthee d‘(m@é}ﬁ rffa]tt Fneéfcayaredumin
t he sol ution S sor ne o] i 40y sults
As shown in ﬁﬁé%\éﬁ o%g%gg%gpé@/%ﬁ%ai]{?%\égggﬁce &P ﬁysdgnoc I or@?c acid

was i ncreasedindesiof abel wayg abiddhe tanies adCSDutlil@’rBa.Sﬁﬂ dirgot hedegree

30 of elution was | ow and the shapes of the particles were not changed.
Exanpl e 4-C FPrtHebharéatPoflo 1(°S§rrﬁ‘loel Aogforsmﬂo%mpwﬁapé@%? P L4sAFthg 61. 2

g of 0.1 63yas added to the mixed solution at room temperature in
6 minutes. After agitated at room temperature for 1
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. 01 [Alz 86Nig 14] (S04)2.02(C204) 0.20 (OH) 5 43 1.2H0

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 (Al 76Feq.132Zn0.11) (804)2.01(C204) 0.19(OH) 5.32°0.60H;
0

Organic acid anion containing aluminum salt

hydroxide particles were obtained in the same manner



nDI“AIZ(SO4).15H20 in SOO mM of pure water and a sol ution prepared by

dissolving 10.2 g of KNG in 50 ml of pure water were m xed together,
"3.15 g of oxalic acid (H2C204) was added directly under agitation.
*5 mM of 2.36 nol/L potassium hydroxi de (KOH) solution was added, and the

resulting m xed solution was heat-treated3@ 170C for 20 hours. The

heat-treated m xture was_filtered and the preci

and dried at 3F5€T¥ EFIMP haut 55t 9%X660F F Rt hhediral bF 2N FEHY: dni Bn

contai ni ng abymgpum,sght sRY¢0d den@ast bel &% (I2dsdesyuBthad g G0 O]fThe
test was conducted in the sane manner as in Exanple 4-B. "15(iii) "Resu

shown in thezfisld e hfaTablwe B¢ wsethe rcenicener afi ednaf ydfatk .orithaci d
was i ncreased, the golum

of elution wlEIRW
Exanpl e 4 D gihowk epar atdwne ofi -Sanpl e

Lso .incr
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was added to 500 ml of 0.2 nol/L Al 2(SO)3 solution, and an aqueous 25

sol ution prepa&adP by di-S5ol ving 11.7 g of al um num hydr oxi de Al

and
Then,

t

(OH) 3in

200

itate was rinsed with water

As
t he degree

3.15 g of oxalic acid (H2C204)

200 m  of pu&%&rﬁgggiﬁﬁgoggdeq(gﬂp r ggté?ééggajﬁgkgﬁ hea;gdg%h{%poc for at

| east 2 hours,

Futti‘én S

170C for 10 hours. 18hemhed-to eaded S0 al whdrmaiwasuIfhteredsandd he . 2
precipitate was rinsed with water, and dried at 95C for (15 hours to obtain
rect angul ar - B&ral | of epPFEd® shiapéd t&t aRfc bad F Hf oRxedritai dFhE HHS num
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in the sane” manner as I n Exanp

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;P0,-12H;0 was added to this solution in 6
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
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.
Example 1-W
Ki 02A13[(804)1.79(NO3)¢.21] (C204)0.1: {OH)}6.01°0.85H20

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
the mixture to 500 ml, and crystals were dissolved under
agitation. 400 ml of solution 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

‘adf ocl ave r eat nent at



(iii) Result As shown in the following Table 3, as the 5 concentration of
hydrochl oric acid was increased, the solubility of the sanple al so
‘i ncreased, but the degree of elution was | ow and the shapes of the particles
-were not changed. Exanple 4-1) 10The results of meking the above neasurenent
on the sanple synthesized in Exanple 1-G &4e shown in Table 3. Exanple 4-E

The results of making

Exanpl e 1-H &reatmenti at ThbPe CIfopxadtera- F After the Mhyerebbetrmat

Ki th t ' i,n. Ex | -1
ki g e shoe, TReY TR 23,Lha SRR L8 TGS L AT Lol
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25 Exanple 4-H The results of naking the above neasurenent on
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ofme obtained particles are shown in Table 1-2. The
particles were in the shape of spheres as shown in the
SEM photograph of Fig. 10.
Comparative Example 1
Najp.s5¢A13(804) 2. 01 (OH) 5 94 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
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
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.
Example 2 Synthesis of Carrier Composition
Example 2-A ]
Synthesis of Titanium Hydrolysate Carrier Composition

Organic acid anion containing aluminum salt
hydroxide particles containing titanium and a titanium
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.

t he above neasurenent on 15 the sanple synthesized in

are
e

t he



65 the sanple synthesized in Exanple 1-Pare shown in Table 3. Exanple 4-K
The*results of making the above neasurenent on 5 the sanple synthesized in
‘Exanple 1-Q are shown in Table 3. Results As shown in the follow ng Table 3,
-as the concentration of hydrochloric acid was increased, the 10 solubility
of the sanples also increased, but the ded%ee of elution was | ow and the
shapes of theﬁ&gﬁticles were not changed. This denonstrates that the organic

acid anion c&

Pifig2aiBimi num sal't hydroxi de particles of the present

inventi on haye oeds13 a&fdcr;??e&t Ageroighl £ d Bl & CoRnANLE ki of A

I NHC1 Sol ution (ppnm) 0.5 nol
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30

HC1 170 nol”/LHC1 4-A 2.0 3.2
Copper and copper hydrolysate organic acid anion

containing aluminum salt hydroxide particles were
obtained by using 0.03 mol (CuSO0,-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,s5/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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4-B 1.6 2.1 4-C 29.7 65.7 4-13 1.6 2.0 4-E 2.1 3.2 4-F1.41.94-G1.11.5
4-H'1.6
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results are shown in Tables 1-1 and 1-2.
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10 conducting the adsorption test are shown in Table 4. Exanple 5-B

D sk- shaped organi c acid anion containing alum num salt hydroxide particles
*having a BET specific surface area of 97 n2/g were synthesized in the sane
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and the precipitate was rinsed with water afdd dried wi thout being subjected
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Exanpl e 5-H The results of conducting the adsorption test on the
sanpl e synthesized in Exanple 1-L are shown in Table 4. 10 Exanple 5-1

*The results of conducting the adsorption test on the sanple synthesized in

- Exanpl e 1-Mare shown in Table 4. Exanple 5@ 15The results of conducting the
adsorption test on the sanple synthesized in Exanple 1-P are shown in Table

4. Exanple 5- The results of conducting the adsorption test on 20
t he sanpl e synthesi zed i|n Exanpl e j-c%g_) are shown in Table 4 Conparative
Exanpl e 4 sl The rlesults of condileiiqg the adsorption test on activated
carbon are shoan iin|Tdblle 4. 25 Regal|t®| & The fol | owing Table 4
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Example 4 Acid Resistance Test
Example 4-A
{i) Sample
Example 4-A: The organic acid anion containing
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.
(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
aluminum and SO, 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
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
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
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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the conventional alunite type compound particles
because the particles of the present invention contain
an organic acid.
Example 4-B
5 (i) Preparation of Sample
500 ml of 0.4 mol/L A1;(S0,4)3 aqueous solution and
a solution prepared by dissolving 17.0 g of NaNO; in
150 ml of pure water were mixed toéether, and oxalic
acid (H;C;0,) was added to the mixture under agitation.
10 Further, 200 ml of 4.0 mol/L sodium hydroxide sclution
was added to the 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
(i) Preparation of Sample

A solution prepared by dissolving 61.2 g of 0.1
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mol Al;(S0,) -15H,0 in 500 ml of pure water and a solution
prepared by dissolving 10.2 g of KNO; in 50 ml of pure
water were mixed together, and 3.15 g of oxalic acid
(H,C,0,) was added directly under agitation. Then, 200
5 mlof2.36mol/L potassium hydroxide (KOH) solution was
added, and the resulting mixed solution was
heat-treated at 170°C for 20 hours. The heat-treated
mixture was filtered and the precipitate was rinsed
with water, and dried at 95°C for 20 hours to obtain
10 spherical organic acid anion containing aluminum salt
hydroxide particles.
(ii) Test Method
The test was conducted in the same manner as in
 Example 4-B.
15 (iii) 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 gsolution 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



|-Sf-SMSt.xa.D 70 Exanpl e 6Adsorptivity Test of Dyes The adsorptivities
of Congo Red (C32H2214606S2Na2), Sudan Bl ack B (Sudanschwarz B) and Titan
“Yel | ow (C29H19N50684Na2) of Wako Pure Chemical Industries, Ltd., 5C 1.
Direct Black 51 (C27H171i 508Na2) of Hodogaya Chem cal Co., Ltd. and G een
FLB of Dai ni chiseika Color & Chemicals Mé¢ Co., Ltd. were exam ned. (i)
Preparation of Sanple Exanple 6-A 10The constitution of the raw materials
was the same as trr:&theofteffﬁ YRS RAUEL S I 4- Be GRS SFADRERt AT ek nent
condi tions wene &iiteey as described below. Conditions for the autoclave
treatment were 180C and 20 hours. Further, prior to the autoclave treatnent,
15 a heat trddtiment Re&sikionducted at 100C for 2 hours under open conditi ons.

Al e O o epabb TR R AT €, 0 oo el € 6
5 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
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
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10 ng of the dye was added to 100 m of pure water and
fully agitat @amnte24g ¥of the sanple was added. After the solution was
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kiSle synthesizede iy aaisos ptiga rakemwh a shaMidn the
gﬁ' Y The results of Exanples 6-A to 6-K denonstrate

that the organic acid anion containing aluni numsalt hydroxide particles of
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al um num salt hydrpxi dehgant iicl eshef foha gresgntravwventi,om &r ehasef ul
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pi gnent and _a carrier. for organic polyners such as resins.

he

10 solubility of the samples also 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 HC1 |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-KX 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
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acid solution. After agitated, the mixture was left
to stand at 27°C for 1 hour and then filtered by
cellulose-acetate (0.2 pum). The concentration of
aluminum in the solution was analyzed by an atomic
absorption method.
(iii) Result

The concentration of S0, i1cons when the
concentration of sulfuric acid was changed is shown in
Fig. 19. As the concentration of sulfuric acid was
increased, the solubility of the sample also increased,
but the degree of elution 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
better 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
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
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);
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% NaCH solution
was added under agitation. After heated at 100°C for

at least 10 hours, this solution was subjected to an



Exanpl e 7El ongati on Percentage Test of Resin Conposition (i) Preparation of
Sampl e 1,435g of Na2SO4 was dissolved in 9.8 L (10 nol) 5 of alum num
‘sul fate Al 2(SO4)2 solution, and 315 g of oxalic acid was added directly. 26
L of pure water was added under agitation, and the m xed sol ution was
agitated until Na2SO4 and oxalic acid we€ di ssol ved conpletely. Then, 12 L

(40.5 nol) of sodifm hydr oxi de 10 sol uti_on vva; added. After the m xed
sol uti on was 34Ji?Gat 84 Cat- T HBAMESHDe? bt dr'd for L2Thdlt , PPELRas siBfected to a

hydr ot her mal wJpat peRk tatg WD hioe §ahouis:t dbber abhhe tW@rﬂQEE?gltate

treatment, the resulting mxture was filtered and the precCipitate was 15
rinsed with watsersinagddmidd ##ab6C.f and3hovadsatA9 S of BompasSahions £xanpl e

6, magnesi um_hydr.oxi de ( VA of Kyowa Chenical lndustr .« Ltd., BET:
S 12/ ) whi ok bl JHIREd PR Py A i Ahed 1At TREbe A WS anpl e
20(ii) Test Batwinum sal@Ohwi¥%oeiidde &anphe e s38a& W JOBEMPBel: irfeisd st ant
grade pol ypropyl ene resin, 0.1 wt%.of antioxidant DLTP (DLTP: Dil auryl

Thi odi pr opi ofate #FeYaHfd off 48 yakiP Co., Ltd.) and 0.1 wt % of anti oxi dant
| RLO10b (1 R1QLQ+ Zg-phedyict of Irganox G ba Specialty Chem cals) were m Xxed
together. Fromthe obtained resin conposition, a sanple piece for a tensile
test was prepared Theuselodraniion dod & dnwasl diorgiwackiond -SU20518ASE: ©f

NI SSEI PLASTI C | NDUSTRI AL ., LTD.,. and the percentage_of 30 elongatjon of
the sanpl e piedd dd® rf‘é%’éﬂggd.toﬂ?g eSS BhERt (ffaé'rsfiﬁ'ts TRe Eﬁé\}dr]rti% bl e 6.

(i11) ResgiltgonductifRe d10d| QuisREphabbe €edampstir ahes d hat +heRercent age

of elongation of the résin into which the 74 organic acid anion containing
al um num sal Exargp bgi deBarticles of the present invention were kneaded was

at least 10 times Bigner }han 4 s, sonvent] ong! L, knewn add {1 Y8,

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-I 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



76 Exanpl e 8Witening Test of Resin Conposition (i) Preparation of Sanple

For"a whiten

ing test, the organic acid anion containing alum num salt

‘hydr oxi de particles 5 containing propyl ene piece prepared in Exanple 7 was

rused. Meanwh

ile, for Conparative Exanple 7, the sane pol ypropyl ene pie

ce as

that used in Conparative Exanple 6 to whié&h nmagnesi um hydroxi de that was
generally used as an additive had been added was used. 10(ii) Test Method
The test pieée was charged into a constant-tenperature pure-water tank of
24C, and car on b pXi de (gas was fed into the tank froma carbon dioxide gas
cylinder at a rate of 1.0 L/mn for 48 hours 15 to observe whitening of the
surface of the resEMGVM§&ﬂlVSaﬁd graldpret the tbecemtsctp bhoof tresttalonons in

t he sol uti on,
20 Table 7.
(KI' SUMA 5A o

pol ypropyl en
on the organ

he .qb | t h in.the fal
i Bl e B L R DR e
1 Kyowa Chenlcal Industry Co., Ltd., BET: 5 nR/g) contain

e piece (Cbgﬁarative Exanple 7), surface whi t eni ng was not
E&aqer Ye€aki-dh 25 containing al umi num salt hydroxide partic

cont ai ni ng pLOPY' e‘?@ep'r%%%i’ééagﬁ' )dué:ﬁJ{%HeEp gdts*b%: PE RS ¢ &l
e sol ution was Séen Ie in at 1T "Was not” seen.

netal into t

oW ng

oxi de

ng
seen

| es

n of
Thi s

result denonstreatasphats yritehesdad mx:Eeta&Q)]a@lm eard ahriwg ial TEibiwm sal t

hydr oxi de partlcles of the present invention are stable even if added
resin and do?not induce a phenonenon such as whitening. 78
10 Example 5-I

15

20

25

The results of conducting the adsorption test on
the sample synthesized in Example 1-M are shown in Table
4.

Example 5-J

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
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.

Results

The following Table 4 demconstrates that the
organic acid anion containing aluminum salt hydroxide
particles of the present invention adsorb an alkaline

substance such as ammonia easily.

to a



Exanpl e 9l nfrared Radiation Absorbability Test As a result of
anatyzing IR for NaAl3(SO4)2(014)6 prepared in Exanples 1-B and 1-Cin
‘accordance with a KBr pellet nethod, the results shown in Figs. 20 and 5 21
were obtained. It is obvious fromthese results that an IR absorpti on band
exi sts around 1,600 to 1, 800 cn1(mave|en§i 10 to 14 pm and

NaAl3(SH4) 2(DH)6 is useful as an infrared absorber. Exanple 10Measurenent of

Utraviolet tp VigsiQlg 1 ef I ectlaricel Spe¢tfum (i) Preparation of Sanple
Exanpl e 10-A o |The jabsorpti gn |spectrum|of the sanple synthesized in
Exanple 1-H is $Rown in Fig. |22. (15 Exapple|10-B The absorption
spectrum of thpe %anple synt hesijzed |i n| Exapplle 1-J is shown in Fig. 23.
Exanpl e 10-C — The|absqgrption| spe¢trum of the sanple synthesized
20 in Exanpl e| 24 &| 28 Hi5omMB| EnTFRg 3 |2 (8t R| Test Met hod A reflectance
spectrum was heagured jon a| sanpl € pi ece| prepared by nol di ng sanpl e power
into a disk hamigg a qize pf|+40 |x |2 mm by use of a spectrophot oneter
25(1i1) Resultﬁ b The prgani g acid aniomn containing alum num sal t
hydr oxi de parte&ctes |of| the| pfesent finveption have an absorption band in an
ultraviolet region of 200 10{380 [nm andi areluseful as an ul traviol et
absorber. 30 ERanpl e 110 fferenti|al rmal | Anal ysi s Test As a result
of making a djftfernentijal| thermal |anal s|on NaAl3(SO4)2(01)6 prepared in
Exanpl es 1-B ot 1-C, [the fesullts sho in Figs. 26 and 27 were obtai ned.
Bot h sanpl es w@.g therimal |y stablie lup)tp |79
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400C or higher. Exanple 12Rel ationshi p between Reaction Conditions and
Particle D aneter The results of neasuring the particle dianmeters 5 of
‘organi ¢ acid anion containing alum numsalt hydroxide particles to be
~produced when the ratio between the rate of addition of alkali hydroxide to
be added and the concentration of sul fat&%as changed in production of the
organic acid anlon t ai ni 10 aJ um.,num sal t Q%E BXIde particles of the

present i nveft 1)9 | aseCR P REVitd mefRdd ¥fSwn in Table 8. Table

8 shows that the pahld alasshgaehans: && ébec@ﬁ%@nk@dawcq L B0L 900 SO A )m ng
al um num sal t hydroxi de partlcles depend on the concentration ratio 15

bet ween al kalSiu r Biagek ahd { §E|’Id‘aeltfécht~'at% B mangt 'b¥‘éé@ct¥€¢)hlﬁb‘act| on.

81 uIt a es organic
aci d anion cg% @6g$hﬁn1£§umf:a cﬁ OXI e%gr%talplcl e Cﬁk&%el%gsro L4’ when
t he ki nd of @r.gani CDaeied:ﬁ oBhe cadded, (cganumgmml to OnHodwy 4 ha 5 reaction
nolar ratio were varied, by use of an SEM are shown in Table 9. Table 9

shows that tk&eN:pRd 6P -t h%tﬂarﬁpéi g¥erd BdBpddhaca iday PRy kfefedP®n the
ki nd and armlflintclpémig:[alqg g[@@;gclo E?Fl&[e agded @l ¥ng tio of organic acid
acl

to al um num sul fate: [ organi alum numsul fate]) and the reaction
tenperature. (i} Prepardtlioh2odnd&Bpile t he table, reaction conditions were
different as_follo The nolar ratio was 1/4[organic 15 acid]/[al um num
sul fate], an&XAP ivsa@l reaction was carried out at 150 to 200C. *2The

nol ar ratd o was 1/ 2Q[0rga¥tCi tution 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.



acid]/[alumnumsulfate] < 1/8, and the heating reaction was carried out at
150°to 200C for 2 hours. 20 *3The nolar ratio was 1/ 8[organic
‘acid]/[alum num sul fate] < 1/4, and the heating reaction was carried out at
~150 to 200C for 2 hours. 82 83 Exanpl e 13Eval uation of Optical Properties
(i) Preparation of Sanple Exanple 13-A Afifter the organic acid anion

contai ning alum nu

t hydroxide particles synthesized in Exanple

5 sal
were n xed iﬁxzf"ﬁ?g]?n&'&oporti on of 0.1 parts by wei ght per 100 parts

wei ght of

| ow densirhy Fgwgmylﬁr@péy%%% ERany 14 ui e gnag, grelisdgnead

about 180C by use of an ex

rudér to prepare pellets. By use of 10 the

1-B

by
ed at

pellets, a fClompmyangve tBkehpdss Df 100 p. mwas prepared at about 200C by
a T-die nethod and,u eqv_aYs @ testhé)i e“(,:ﬁ.. %o;parativeﬁ%ra]gyl e 8 After_t
al unite type conpolthd 'pattFel & RO VRERES Y&tF i85 i VESEX &pI1

m xed i n @ npddwrpeapord®nuekdd. 1 parts by wei ght per

of lowdensity pol yethyl ene (UF240), the m xture was nelt-kneaded at a
180C by use dfiidn Egetudathedprepare pellets as in Exanple 13-A. By u

of il pellets, 2 bl guhati acaqt niess alq 100 {9vves BEepaLed. At 2

200C by a T-die ne

hod~and used ate pr ece. npar a

titani um oxi dad STuDly bIHHHARAISANED 2 g of the sample was added.

10

15

20

After the solution was agitated for 15 hours
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
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
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.

he
1 were

100 parts by weight

bout
se 20
out

Af ter



25 KAISHA, LTD.) was mixed in a mxing proportion of 0.2 parts by wei ght per

100" parts by wei ght of

+Exanple 13-A. By use of the pellets ,

| ow- density pol yet hyl ene (UF240), the m xture was
‘nmel t-kneaded at about 180C by use of an extruder to prepare pellets as in

a7 | mhaving 30 a thickness of 100

pin was prepared at about 200C by a T-die nethod and used as a test piece.
Conparative Exanple 10 A | owdensity pol yet hyl ene (UF240) with no m xture

was nolten at about 180C by use of

use of the pellets,

an extruder 84 to prepare pellets. By

about 200C by
5Transm ttanc
Ni ppon Densho
spectrumis s
l'ight transm
D fferences
corrected by
15 under st ood
salt hydroxid

and thin haze e

optical prope
Ex. 13- A C. Ex.

Table 5

a filmhaving a thickness of 100 gm was prepared at
a| T} dile [ngt hod| and [uge as a test piece. (ii) Test Method
e pHd haze |wef e measurle use of a haze neter (TC H3DP:
ku FMgugt__rd@ %)Jg_gl_ggcgm:ﬁ.)u Results The light transm ssion
hown |ﬂc£gg.-1 25, -lane|t he-pBasurenent results of the tota
ttafied| ahd R & 8 SHows | Al whe foll ow ng Tabl e 10.
n tge optli gal | propentijes due|tp a difference in thickness were
use of [the |Lanmbert-Beer [fornmula in terms of 100 Ism It can be
from [abl € 10 that [THe[orjgani ¢ aci d ani on containing al um num
e pdEtticlles of the presgnt| ipvention show high transmttance
Ve iif ladded to|a|resi|n fand therefore do not inpair the
rt)a@s of |a|triansparent| rlesjin/ ip 20 particular. Table 10
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C. EX. 9 C.Ex.10 Thickness(lsnm) 195 115 112 115 Haze(% 40.1 43.9 75.2 26.3
Trahsmttance 89 89.1 85.1 90 Haze(% (in terns of 100gn 23.1

.~
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Example 7 Elongation Percentage Test of Resin
Composition
(i) Preparation of Sample
1,435g of Na,S0, was dissolved in 9.8 L (10 mol)
5 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,80, and oxalic acid were dissolved
completely. Then, 12 L (40.5 mol) of sodium hydroxide
10 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
15 rinsed with water, and dried at 95°C for 25 hours. As
for Comparative Example 6, magnesium hydroxide (KISUMA
5A of Kyowa Chemical Industry Co., Ltd., BET: 5 m?/g)
which was widely used generally as an additive was used
as a sample.
20 (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 TR1010b (IR1010:
25 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 molding machine FS120518ASE of NISSEI
PLASTIC INDUSTRIAL CO., LTD., and the percentage of
30 elongation of the sample piece was measured. The
measurement results are shown in Table 6.
{iii) Results
The following Table 6 demonstrates that the

percentage of elongation of the resin into which the



39.5 71.2 23.3 Ex.: ExanpleC Ex.: Conparative Exanple 85 Exanple
14Neasurenent of Refractive Index (i) Preparation of Sanple Exanple 14-A
‘The result of neasuring the refractive index of 5 the sanple synthesized in

~Exanple 1-B is shown in Table 11. Exanple 14-E The result of
measuring the refractive index of the saiple synthesized in Exanple 1-G's
shown in Table 1011. Exanple 14-C The result of neasuring the

refractive i ﬁH@)@rb]fct%"élga‘F‘rﬁllé’nsﬁﬂrh%@'Eé@ﬁ A IEBHPES 238 § L¥FERK LGS Tabl e
11. 15 Exarrpbgr%@les of Jhe ﬁ%%‘é'ént?flr{'@@ﬁﬂﬁ'd}g Wd¥ee NELLaald Ga dex of
the sanpl e synthesized in Exanple 1-F is shown in Table 11. Exanple 14-E
20The resul t lebsteakr tageashehiobreact thani ndex obnvenshopkd lsynkhesitzed in
Exanple 1-0 |a i]:ovvn in Table 11.



Exanpl e 14-F

Met hod

fromthe foll
salt hydroxid
index in a w
factors of th
added and are
10Tabl e 11 Ex

Table 6

The result of measuring the refractive index of 25 the
sanmpl e synthesized in Exanple 2-A is shown in Table 11. Conparative Exanple
‘11 The result of measuring the refractive index of the sanple

-synt hesi zed in Conparative Exanple 1 is 30 shown in Table 11. (ii) Test

The refractive indices were nmddsured in accordance with a

met hod which will

be described | ater.

(ii1) Results 86 It is understood

WM Table 11
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Example 7

Comparative

Example 6

[ hat t he |organi c acid ani on containing al unm num
[ he present invention can adjust the refractive
D to 1.55 5 according to the kind or other

:ongaine
esin whi

in the particles and the resin to be
h requires transparency in particular.
i aneter (Rm) Refractive Index 14-A 0.40




1.52 14-B 1.36 1.49 14-C 2.44 1.52 14-13 0.61 1.52 14-E 3.05 1.55 14-F 0.55
1.55 CEx.11 1.64 1.52
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Example 8 Whitening Test of Resin Composition

(i} Preparation of Sample
For a whitening test, the organic acid anion
containing aluminum salt hydroxide particles
5 containing propylene piece prepared in Example 7 was
used. Meanwhile, for Comparative Example 7, the same
polypropylene piece as that used in Comparative Example
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 not induce a phenomenon such as whitening.



C.Ex.: Conparative Exanpl e Exanpl e 15Anal ysis of Conmponent The results of
‘andl yzing the conponents of the 15 organic acid anion containing alum num
“salt hydroxide particles of the present invention by use of an atomc

~ absorption spectrophotoneter are shown in.the follow ng Tables 12-1 and
12-2. Exanple 15-A 20The result of analyzing the conponents of the sanple
synthesized in Exanple 1-A is shown in Table 12-1. Exanple 15-B The

result of analyzing the conponents of the 25 sanple synthesized in Exanple

1-B is shown [n Tablel12-1. Exanple 15-C 87 The result of anal yzing
t he conponents of thejsgnple synthesized in Exanple 1-C is shown in Table
12-1. Exanple‘@SgD pThe [result of analyzing the conponents of the sanple
synt hesi zed in,Exappl ¢ul-D is shown in Table 12-1. Exanple 15-E The
result of anaﬂgzﬁg@ighe;conponents of the 10 sanpl e synthesized in Exanple
1-E is shown @ ¥ablg|f2-1. Exanple 15-F The result of analyzing
t he conponentsgqg theisanpl e synthesized in Exanple 1-His shown in Table
5}
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1512-1. Exanple 15-G The result of analyzing the conponents of the
sanmpl e synthesized in Exanple 1-1 is shown in Table 12-2. 20 Exanple 15-H
“The result of analyzing the conponents of the sanple synthesized in Exanple
+1-J is shown in Table 12-2. Exanple 15-1_25The result of analyzing the
conponents of the sanple synthesized in anple 1-K is shown in Table 12-2.

Sampl o synt NEEREERTS n° Exampt BT 9% RAGHE 1 oo Ball e do0 g0 Bl SR K

The result of analxai agrtermzbbrrqaﬁnamaﬂminge IRafple ByAlhdsiazed (i0H )Exanpl e
1-Qis shown in Tabl 12- 2. Exanple The, resul t  of
anal yzi ng t hBXESRon n}’é Ef‘affﬁ-bl%%nbr& §§’1‘ﬁ Hesq 758 #RCRXdrt e 1YREMS 3shown

in Table 512g8y 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 pm) and NaAl; (S0O,):(0OH)g 1is
useful as an infrared absorber.
Example 10 Measurement of Ultravioclet to Visible
10 Reflectance Spectrum
(i} Preparation of Sample
Example 10-2A
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 in 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;(S80,).(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
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400°C or higher.
Example 12 Relationship between Reaction
Conditions and Particle Diameter
The results of measuring the particle diameters
5 of organic acid anion containing aluminum salt
hydroxide particles to be produced when the ratio
between the rate of addition of alkali hydroxide to be
added and the concentration of sulfate was changed in
production of the organic acid anion containing
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.
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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

5 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
10 acid]l/[laluminum 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
15 acidl /[aluminum sulfatel, 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.
20 *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.
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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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to prepare pellets. By use of 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.
(ii) Test Method
5 Transmittance and haze were measured by use of
a haze meter (TC-H3DP: Nippon Denshoku Industries Co.,
Ltd.)
(1ii) Results
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 if 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.ExX.10

Thickness (um) 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.: BExample C.Ex.: Comparative Example
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Example 14 Measurement of Refractive Index
(i) Preparation of Sample
Example 14-A
The result of measuring the refractive index of
S the sample synthesized in Example 1-B is shown in Table
11.
Example 14-B
The result of measuring the refractive index of
the sample synthesized in Example 1-C is shown in Table
10 11.
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
11.
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
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It is understoocd from the following Table 11 that

the organic acid anion containing aluminum salt
hydroxide particles of the present invention can adjust
the refractive index in a wide 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 resin to be

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
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The result of
sample synthesized
12-1.

Example 15-D

The result of
sample synthesized
12-1.

Example 15-E

The result of
sample synthesized
1z2-1.

Example 15-F

The result of
sample synthesized
12-1.

Example 15-G

The result of
sample synthesized
12-2.

Example 15-H

The result of
sample synthesized
12-2.

Example 15-T

The result of
sample synthesized
12-2.

Example 15-J

The result of
sample synthesized
12-2.

Example 15-K
The result of

gsample synthesized
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analyzing the components of the

in Example 1-C is shown in Table

analyzing the components of the

in Example 1-D is shown in Table

analyzing the components of the

in Example 1-E is shown in Table

analyzing the components of the

in Example 1-H is shown in Table

analyzing the components of the

in Example 1-I 1is shown in Table

analyzing the components of the

in Example 1-J is shown in Table

analyzing the components of the

in Example 1-K is shown in Table

analyzing the components of the

in Example 1-1L is shown in Table

analyzing the components of the

in Example 1-Q is shown in Table
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-Ex'I +JIMHO1 QzD _z90oPH 'D z5017Fit,D - oL SHOD O H 91 Exanple 16X-ray
D ffraction As a result of making an X-ray diffraction analysis on
‘the organic acid anion containing alum num salt hydroxide particles of the
-present invention, i.e., 5 NaAl3(SOM4)2(COH) 6 (sanple of Exanple 1-F),
NHAAL3( SO4) 2(01-) 6 (sanpl e of Exanple 1-RP, KA13(504)2(OH)6 (sanple of
Exanpl e 1-D) 3(504)2(0OH)6 (sanple of Exanple 1-E) and

Nal. 11Al 2. 988%?)%11. 96(C204) 0. 201(OH) 5. 73. 0. 8H20 (sanple of 10 Exanple 1-G),
X-ray diffragtdaeipdeagsars of Figs. 28, 29, 30, 31 and 32 were obtained.
These X-ray diffraction diagrans denonstrate that the al unite conpounds of
the present inventTH§ H%ﬁ/%ugltf oy epfapatzidt st &sd FomBRTIENL $ apfoshe e, |

different 15 i L. ! far f, cgnvent | y: KN
synt hetic al 3% urr‘?sgwﬁhr{/%t? %)%i%ge 1521??%% gs.é)DJés%r ilﬁi %ﬁgwo ]!\}Et ﬁ\g%sleand
Appar at uses aed for Anal yses and Tests Met hods and appar at uses

used for the analyses and 20 the tests will be described hereinafter. (1)
Refractive I ndex Method: 5 ng of sanple powder was added to 5 m of



organi ¢ solvent and di spersed for 10 minutes by ultrasound, and a
transparent portion was spread on the 25 nain prismsurface in the form of
‘thin filmto determ ne the refractive index. Apparatus: Abbe refractoneter
-1T (ATARO Co., Ltd.) (2) SEM Met hod: celerating voltage - 15 KV,
operating 30 distance = 10 mm nmagnification - 2,000-fold, 10, 000-fold,
20, 000-fol d Apparatus: S-3000N (Hitachi, Ltd.) (3) Differential Thermal

a

Anal ysi s Methpd{ &i1 gtnpspheré 3 100 rr/"n'n; ref erence sanple 92
a- al um na; tegfrat ure ijncreasing rlatle £ LOC/ m n Apparatus: Thermal Analysis
Station TAS100; 10 (|Ri paku|Qar gorjat 81) (4) Analysis of IR 5 Method:
KBr pell et netip& )prr.-atps‘:? Fot|i gr, treRsforminfrared spectrophot oneter
FT-710 ( HORI BA:E-Lde) o) Acr\}al sgs [of| Pagticle Dianmeter and Particle Size
Distribution yL3ser O ffTacti on |Met hpd) 10 Met hod: Sanpl e powder was
added to 0. 2% spdilum hexangt aphosphate concentration: 1 w% and dispersed
for 3 mnutes| by ultlrdsoun neagurie fhe particle dianeter. Apparatus:
LA-910 (HORI BA Ltd.) 15(|6) A"lal ysi § of Specific Surface Area BET Met hod:
t hr ee- poi nt ngt hod
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Appar at us: NOVA2000 hi gh-speed specific surface area/pore distribution
nmeasuri ng apparatus (Yuasa lonics Inc.) 20(7) Analysis of X-ray Diffraction
Met hod: Cu-Ka, angle (0): 5 to 65, step: 0.02, scanning speed: 4, tube
vol tage: 40 kV, tube current: 20 nmV Appar®& us: RINT2200V X-ray diffraction
system (Ri gaku Corporation) 25(8) Dye Adsorption Test Method: 2 g of sanple

and 10 ng of dy re adde 0 150 M of pure water, fully agitated, and the
concentration|off tthe dye|at the begi nhipgland after 15 hours was anal yzed.
30Adsor ption Rate (= |(a -|b)/a x® 100 (P9 a: initial concentration of
dye in soluti BD" ol 41 b wtoncendir ipn|@f dye after 15-hour adsorption
Appar atus: 15026 é\pel,ttraﬁhotormfger apd|®ata processor of Htachi, Ltd. 93
(9) Analysis of;|@Vhen| Com{EnNt |Apparat us«|ISMB300 SCANNI NG M CROSCOPE (10)
Mal odor ous GagRAdgor|ptj onh Test |Anmoni p \H3 5 St andard Gas Concentration: 197
ppm 1 L of ammoni 8 was| i ptfoduged intp $0|mM of pure water, and the residual
gas was neasuted—hy thle cal-Hbrgt-Hen—eprye{of pH Trinethylamne (CH3 ) 3N 10
St andard Gas Concentfrati pn] 198 ppm | pt roduced Amount: 1.0 mi
M
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Tenmperature of Sanpl e Vapori zing Chanber: 130C Colum: Diglycerol + TEP +
KO+ 15 + 15 + 2% Chronpbsorb W80/ 100 AWDMCS 3.1 mx 3.2 nm 15 Tenperature
of Colum: 60C (constant) Carrier Gas: N2 Flow Rate: 50 mi/m n Pressure: 130
-kPa Detector: FID 20 Hydrogen Gas Pressure: 50 kPa Air Pressure: 50 kPa
Tenper ature of Detector 130C i so-val eri €lacid (CH3)ZCHCOOH St andard Gas
Concentratio p 25 | troduc nmount : O mM Tenperature of Sanple
Vapori zi ng P gg‘ Col% %Eﬁ ?ﬁfﬁ% nO 32 nm Tenper at ure of

Col um: 220C (consAanra) Kesuiler dBsnakie i how-Rate: d2£F v ¢ 0 BnPr essure:
50 kPa Detector: FID Hydrogen Gas Pressure: 50 kPa Air Pressure: 50 kPa 94
Tenper at ur e @pag@f%égoqan tligerganic acid anion containing aluminum

salt hydroxide particles of the present invention, i.e.,
5 NaAl;(804),(0H})s (sample of Example 1-F),
NH,;Al;(S0,4),{0H)s (sample of Example 1-34),
KAl; (804);(0OH)¢ (sample of Example 1-D}, HA1;(S0O,),(0OH)}¢
(sample of Example 1-E} and
Nai. 1:A13.98(804) 1.56(C204)0.202(0OH} 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 f£ilm 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

Method: air atmosphere = 100 ml/min; reference sample



(11) Method for Measuring Percentage of Elongation of Resin Met hod: in
accordance with the plastic tensile test 5 nmethod (JIS-K7113) Apparat us:
*TENSI LON UTM 1- 2500 AND SS-207D- UA (TOY() BALDWN CO., LTD.) (12) Method
-for Measuring Water Absorption Method: Water absorption was neasured in
accordance 10 with a nethod conforning t&2J1S-K6911 5.26.1. Apparatus:
const ant -t enperature constanpt-noi sture tank AGX-326 of ADVANTECH TOY() CO ,
LTD. (13) I\/Eaé’h‘r%irﬂﬁ‘t”tﬁ?UFFF'é\ﬁlb?EPrﬁo M GFBRE W Hht 2REF 1oct &nEe M

Apparat us: spegidephalonetmie 2R812Q {4l {y8eki .stdtibn SPAELAOMS Tegl 0O ganic
acid anion containing alum num salt hydroxide particles represented by the
fol | owi ng gerd&igdakyr RAEPYRtiam [ A-1-3.-x14 gizEy (OH) n | nH20(1)

(wherein. Mi,yg,at one_catipon selected fromthe group consisting of

Nat, Kt, NH' %r%d %giyﬁ\hgiggatfaoeast one netal cation selected fromthe
group corsi sMetthod : CURBr AvtleNlmetlondt, Zr", Fe2+, Fek and Ti4t, Ais at
| east one organic acid anion selected fraomthe, group consisting of an

oxal ate ion, PRRA¥FEHE i oF W hBFattF3RRIOE™ A BEAPE9DNn, a gl ycerate ion, a

gal late ion, s@%@rgg%fg@mg%r Bt S;ab | @askIRRE L'tr}%)_ggani c acid anion

selected from'the group consisting of a sulfate ion 421, and a nitrate
ion (NOGB11 ard)a,Ahalmses «f PaamdigleaflisineOe? mmad5Par35icPe7S54e 5 3. 3,

05 55, 4 5.n5 7 bx 50,6, 1.7 5 vy, .4 d 00 5 0.5,
r esprenct i vel yBl?Strlbug lé(n ngypa{ﬂ?%?eé&c%%?‘a?:%gmt &%Féf’a)i, which are
represented e tHeat or Bulp Ad ) pWhledt Nwassalddd d es o0.09. Py s dhi-dn 3

The particles according to claim1, which are represented by the formula (i)
wherein b satiesfdretapdiesphgts 2Aconcentrpt he :par twekeés aaukording to

claiml1, whigh are represented he. f.or 1) _wherein msatisfies 0 5 m
5 2. (é.l Sﬁleerﬁgfat &i resfa%?:}érug’lensg %nlélhgil(rﬁ%?un i %ﬁ) éﬂreea§%5lgest it ed by
the fornul a plrhelei Miematesfies 5 5 n 5 6.5. 6. The particles

according to claiml, which are representedt‘b% the formula (1) wherein x
satisfies 0 BPP&Hrptys: LA-9F%0 (HOREBRA| &4tk hecording to claim 1, which

are reprasent@qd by, Lhe d:08 Myka gddc Peeeidhyr skl W& deg 5 Y 5 2. 2.
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(9): 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.



96 by the fornmula (1) wherein z satisfies 0.01 5 z 5 0. 4. 9. The
particles according to claim1, wherein 3D25 and D75 satisfy 1 < D75/ D25 <
*1.8 when particle dianmeters at 25% and 75% val ues of cumul ative particle
*size distribution curve neasured by a Iaggr diffraction nethod are
represented by D25 and D75 respectively.: 10. The particles
accordi ng to,glai ich arg. i e f grains, pairs, rectangul ar
par al | el epi pég,) i s%%y goS S ’gngé‘ﬁé‘ﬂe‘%g’g‘%@?gm ates, rice grains or
cylindets. Aapparatlis:Thesmwsiool exxaueond mrdrosktapr 1, having an average
particle dianeter of 0.1 to 10 gm 12. A burned product obtained by
bur ni ng the &f¢ani¥aher@raiHnCesntAnPkE tdii REMtsal t hydroxi de particl es
of claim1l ahm%&ﬁ1$€ &uQ00C. 13. The particles according to claiml,
which carry a hydrolysate of a salt of at |east one netal selected fromthe
group consi sBtagddr@uFazn,ChnceBt,r&rioRe an® Tippwmn the surfaces thereof.
14. The alunite type_coppound particles of claim.1, havi surfaces thereof
treated with at |east 9 ea@UVFg%% Y?EaﬁpﬁﬁxﬁgﬁﬁFdséFgﬁ?é%gfmgn? hBYroup
consi sting ofadd¥ ghgndf alte Rekd . agh@niwa sUnkaGharéd ayphosehoric
ester, a coupling agent and an ester of a polyhydric al cohol” and a fatty
acid. 97 calibnstion muhvd fodr Peduci ng organic acid ani on containing
al um num sal t,_hydr.oxi i onprising carrying out a heating
reaction in #ﬁé)&'per%&ggemggé aﬁbﬁééﬁi c acid or organic acid salt selected
from thea ogr ogp aeolwt &t cag afonsamitera€idn Citrde ppind, malic acid, tartaric
acid, glyceric acid, gallic acid and lactic acid, and salts thereof, when an
al kal i hydr oXPde et aePodrBEt ed 1f-rdMthe second group is added to a ni xed
solution co IS i.n ani t 3 | .on Lon

sel ected frg?h%t e&g?gﬁge(?{]?stghglpgﬁép)vggﬁéﬁlgjiﬁg g;h “}l gt%'cu J":’%a:tz%m Ni 2+,
snd+, Fe2t, Fedtwand: TiDighdcesoalfatBEBr+rH@Hat® ofl at+ [2éasth omeoselrdct ed
fromthe group &igcond %roqu consisting_of Nat, Kt, NThit and H30+ to cause
the heating Fed&/bh0 AW-DMCS; 18 .ITHe ¥efhed Becording to claim 15, wherein
the inoRgani @esddrd fuzlUd Nuabivinfdi €. 60°c (coddtahfty Method according to
claim 15, conprising carrying out the heating reaction at 90 to 250C

18. A resin gedinlisre ¢amwpri Slang the organic aci d ani on containing al um num

salt hydroxig articles of clai,m 1. 19. A resin conposition
containing t go%es%%ggddi iovg“%fmépai m 18 . 20. An adsor bent
conposition pertsadunag theoongadi ¢ acid ani on contai ni ng al um num sal t
hydr oxi de particles of claim1. 21. A dye carrier containing the

or gani ¢ aci dP&kissH @¢Bnt aFkiPhg al uni num salt hydroxi de particles of claim 1.
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: 50 kPa
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Temperature of Detector: 250°C

{11) Method for Measuring Percentage of Elongation of

Resin

Method: in accordance with the plastic tensile test
5 method (JIS-K7113)

Apparatus: TENSILON/UTM-1-2500 AND SS-207D-UA (TOYO

BALDWIN 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.)
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CLAIMS

1. Organic acid anion containing aluminum salt hydroxide
particles represented by the following general formula (I):

Ma [A11.M" x] nA;By (OH) - mEL0 (I)
(wherein M is at least one cation selected from the group consisting
of Na*, K*, NH*" and H:0", M' is at least one metal cation selected from
the group consisting of Cu®, 2Zn*, Ni?**, gn**, zr®, Fe®, Fe® and Ti%,
A is at least one organic acid anion selected from the group consisting
of an oxalate ion, a citrate ion, a malate ion, a tartrate ion, a
glycerate ion, a gallate ion, and a lactate ion, B is at least one
inorganic acid anion selected from the group consisting of a sulfate
ion (80,%"), and a nitrate ion (NG;') and a, b, m, n, x, y and z satisfy
0.7<a=<1.35, 2.75b<3.3,0Lmgs5, 4sns7, 0x£0.6, 1.7
<y £ 2.4, and 0.001 £ z £ 0.5, respectively.)

2. The particles according to claim 1, which are represented

by the formula (I) wherein a satisfies 0.9 <3 £ 1.2.

3. The particles according to claim 1, which are represented

by the formula (I) wherein b satisfies 2.8 < b < 3.2.

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 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 < x < 0.3.

7. The particles according to claim 1, which are represented

by the formula (I) wherein y satisfies 1.8 £y £2.2.

8. The particles according to c¢laim 1, which are represented
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by the formula (I) wherein z satisfies 0.01 < z < 0.4,

$. The particles according to claim 1, wherein Das and Dys
satisfy 1 < Dys/Dss < 1.8 when particle diameters at 25% and 75% values
of cumulative particle size distribution curve measured by a laser
diffraction method are represented by Dss and Dys, respectively..

10. The particles according to claim 1, which are in the shape
of grains, pairs, rectangular parallelepiped, disks (go stones),
hexagonal plates, rice grains or cylinders.

11. The particles according to claim 1, having an average

particle diameter of 0.1 to 10 um.

12. Aburned product obtained by burning the organic acid anion
containing aluminum salt hydroxide particles of claim 1 at 300 to
1,000°C.

13. 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, 8n, Zr, Fe and Ti, on the surfaces thereof.

14. 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
surfactant, a phosphoric ester, a coupling agent and an ester of a
polyhydric alcohol and a fatty acid.



a7

15. 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
selected from the group consisting of oxalic acid, citric acid, malic
acid, tartaric acid, glyceric acid, gallic acid and lactic acid, and
salts thereof, when an alkali hydroxide solution selected from the
second group is added to a mixed solution comprising an inorganic salt
of A1* or at least one cation selected from the group (first group)
consisting of A1*, cu®, zZn?, Ni%, sn*, zZr*, Fe?*, Fe® and Ti** and
a sulfate or nitrate of at least one selected from the group (second

group) consisting of Na*, K', NH,* and H,0" to cause the heating reaction.

16. The method according to ¢laim 15, wherein the inorganic
salt is aluminum sulfate.

17. The method according to claim 15, comprising carrying out
the heating reaction at 90 to 250°C.

18. A resin additive comprising the organic acid anion

containing aluminum salt hydroxide particles of claim 1.

19. Aresin composition containing the resin additive of claim
18.

20. BAn adsorbent composition containing the organic acid anion

containing alumimm salt hydroxide particles of claim 1.

21l. Adye carrier containing the organic acid anion containing

aluminum salt hydroxide particles of claim 1.

22. AMnultraviolet absorber containing the organic acid anion
containing aluminum salt hydroxide particles of claim 1.





