10

15

20

25

30

1 DESCRI PTI ON ALUNI TE TYPE COVPOUND PARTI CLES,
MANUFACTURI NG PROCESS THERECF AND USE THERECF 5
TECHNI CAL FI ELD The present invention relates to
alunite type conpound partlcles a manufacturing
process thereof and use thereoft. That is, it relates

to alunite type conpound ich 10 can be

used in a wide variety of %#ﬁiﬁiﬁfﬂ as construction,

f oods, sem conductors, electrophotography, medi ca

tre netics, chemcals, resins, fibers,

r ubBEP Y L E o B R eP M PAHYD: PRBRIFfEFdSMANUFACTURING PROCESS
manuf act uri ng processrE oafp usk BAGKFROUND ART A

typi cal exanple of the alunite type conpound is
alunite. Natural alunite is existent as alunstone in

t ey, e .ts and acid corroded districts forned
by ggtﬁjlmvcéz&'v ;cLaDrS}oes and hot springs. Synthetic

al uni t e The @fesadusivaaldjorigedadssaib adadikeMtype compound
additi.ve for resins, filler or carrier. The f ¥$omnng
S PRSI LA g 2 TR NS HRC BB NE RARE S sh thREeOFeandliuge itdereot .

ofrhizltei Bl ese b 1ipwent t
fol I owi ng. 25 (1) ShEbAMun HACUTRY Sotobiing é%@f‘lé & which

onaM hertashn, a wilde vaoiehygset fl&ﬂ.@ﬂsﬁsup}] as’l.&oﬁ%tructlon,

I [ 91 doc nt | noue et al

YRR BB b sae Ry edi e
ppreaﬁ&efhﬁz cdsﬂﬁét:(é’é d:h@uﬁ%@flls?; ra&ims 641HE637 r@%ers and,

% doc nt_4: JP-A_64-11638 5% docunent 5: JP-
28 §e ui%ﬁl%é&ﬁ‘éﬁﬁ #1d FPnaAng a0 ONRUAREHS n;hereof
di scl oses a net hod of synthesizing alunstone by
m xi ng al um num sul fate, potassiumsulfate and 2
sBBPE%R@UNPaﬁBTin a fixed ratio and stirring t hem at

bocunert STREL ST oERERE SR RORC R hitE: bk hameguna 1o
alunite. Natural alunite is existent as alumstone in thermal
deposits and acid corroded districts formed by active
volcanoes and hot springs. Synthetic alunite is
industrially used as an adsorbent, additive for resins,
filler or carrier. The following synthesizing methods are
known.
In the specification of the present invention,
documents 1 to 6 mean the following.
(1) document 1: Kohno et al., “Magazine of Mineralogy”, vol.
20, Nos. 1 and 2, pp. 13-23, January and April, 1991
(2) document 2: Inoue et al., “Bulletin of the Japan Society
of Chemistry”, No. 2, pp. 156-162, 1985
(3) document 3: JP-A 64-11637
(4) document 4: JP-A 64-11638
(5) document 5: JP-A 2000-7326
(6) document 6: JP-A 6£-122519
Document 1 discloses a method of synthesizing

alumstone by mixing aluminum sulfate, potassium sulfate and
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having a specific surface area of 200 to 240 n2/g by
adding 5 potassium sulfate and potassi um hydroxide to

an aqueous solution of alum numsulfate so as to

adjust the K/Al ratio to 5 azg pHto 3.7 and boiling

and refluxing the resulting xture for 3 hours. It

[ NArt ; - yni.t cQduced . by this_nethod o
ot ErRL Sl 8 F ey Pl e et n o e AT 1000
anthdemiadinosfh&0i A, phasswed efords®ripsivst y equi val ent

to that of silica gel and high 502 and NO ) .
adsor pt RAFenn ¢ S FGEW ehdrodysing apigmnite

ofhaBmMY ackpen@ial HOi-E8cE0NPONNIS A .
hi gh )?iigél d go as to Use them as adsorobgrét g\élliong'l }_?[% 1 dding

i RRFSssiam fawl fete rednfl fietans ingn grotessiode dicdmwsagueous
by : . e, known. cunent . 3 .
PRI EE S AR SuBF SR PRI S e 1y ratio
specisf BodspHf ace3 av eand® b &B0i i/ gh D rrd il the @l ting
vol.une of _pores having a,dianeter of 10 to 300 A of 20

0. "B M PG BT 3naPRrand Ts1F eFhesdndebhal thiee b eri baprgduced
f epmihas m%§ﬁ5gé%@§%ﬁsw€[ﬂﬁe !\ﬁéfeéfxg%\?\éaﬁl?%%tmeter of

catiqgn, and M i or a conbination o
Fa¢l A pndrarwidich symshedi,shat waiee ndsirdigsttividoe egeialent

3.te S .. et for.crystalliz an alunite

oo trafort ot EhtR otio ArRhoial 5B 4167 S BgeBpbhipiey, and
sadtacbsanea aloy draiviet aderlilng pH of a reaction sol ution

at 4.0 to 4.4 fromthe beginning of a reaction and at

not | esSStAGA"S. @F dﬁﬁl??%a%\tlﬁlé%ﬁl%ﬂﬁ-‘% comfdmat a low
subkat gnar ha ghoRienat iseN @f +d WHNYMSUIfALe N30 in

ferric sulfate is thermally reacted wth an excessive
arbdnetréplafigliksl i memufacs uirm ngn pagwesss ssdiverliosed by
%%. Docunent 4 di scl oses

c Wl n ,alkali roxi
aﬁagggg#lggnt%’cgnsgg’l £i %‘yﬁgvﬁlégh "has a BET specific
sur f aceDacenent 30 9@l @se 1D wiid A t3pePaBLoYBeHEBYhich

of 0.1 g or npre and_i s an honbgeneous, ,conposition
c%ﬁﬁr?sgjﬁé EP?SESFLFaFuESHﬁSUﬁHeﬁaP' ng88 &hési exlmore and a
st Lepr ( : i

ERoe| A ARE_BRCBLACe MRl i LAY 19)1 0% a0 A of
af ubd e /& oF Maxs ard 3 st yepresortad byt thetfigrld cavichobfoomula :
S (egsedupn the lamellar

wherein M is a monovalent cation, and M’ is Al or a combination
of Al and Fe(III).

For the synthesis of the adsorbent, document 3 teaches
a method for crystallizing an alunite type lamellar compound
having an increased specific surface area by maintaining pH
of a reaction solution at 4.0 to 4.4 from the beginning of
a reaction and at not less than 3.8 during a reaction when
aluminum sulfate or a combination of aluminum sulfate and
ferric sulfate is thermally reacted with an excessive amount
of an alkali sulfate in an agueous solvent containing an
alkali hydroxide.

Document 4 discloses an adsorbent composition which

has a BET specific surface area of 300 m?’/g or more and a
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conmpound of anorphous silica or anorphous silica
alumna. As for the manufacturing process of the
adsor bent conposition, docunment 4 teaches that
alunite and jarosite type lanellar conpounds can be
crystallized according to star?ing 10 materials and

| ti . t.5
ae SR e RIEAHTL IR Ay TER Aefe et FE R B b deogRens
| rebrvpckiiat i pacbinpk-é $iakes ladenardessdn dﬁouﬁ@'lféﬂh@rgl dk@emical

or spherical and which is represente
VKT "ét%il’f( eﬁ)&%ﬁ%ﬂq@da%wsaﬁ%ﬁ; adpkfdm (Metsul2 gronovalent

argEN H) k2 0Moup) ﬁi‘%ﬁ@%@ff@%%&%%%ﬂ%ﬂzfg'o(:bé@rosue

conp05|t|on that satisfies
| §m Castiad] stdiahererandfs per 80 oftes balsiedhoactoriiiamellar
f e total and.D75 is the particl,
ot iof, MRS AT o Anrations Gildea pdumina.
t G!Isaforn:lﬁ m&hﬂﬂ@abﬁﬁﬁﬂg“pﬂﬁde@d Y& A AdEbLLENE RokPosition,
tribution curve neasured by a Coul ter nethod),
medt i SeRrbRSi hRgE ¥leprkkemnd rjcﬁﬁqswdfte dvpe lamellar

a'ddﬁ{ﬁcﬁmd@"c%fn Be 2 PAG0US HUSHENSE QN o ﬁq SR8 ©

surface area and noi'sture absoprtivity.
doeireanitals pmshddes vad uealdfalpt alwmingia Smdafc&i:&)n

hydr oxi i_d par anme 25 _such as

particl Q%Emﬁg&eﬁ %tl? Cﬁ%ﬁ&@%@é@&iﬁ&l&ﬁ%w

s hydaes sleofvhpaset i1eldg vaidae 1dipsit ikitd O i raSRRHp drffdrit 1y
refract| i ndex and abrasi on vvhen it is added to a

r §BiRdlend ikgr ary SPhgFICadt @0ch ¢l dss regasmied by
t ﬁ@ﬁl@@,@OI I'La(bH)tghﬁti £ LH“HM{BVS&’!LJ%% k%llk.l.alrdetfalil fo@‘t Sm5nium

annonlun1sulfate 30 and alumn rox de
hg@pﬁpﬂeﬁﬂﬂlﬁpepﬂéaﬁddby D@@umhﬁmﬂ&a&l&mmpqayﬂﬂnm ahat

net hod _of ¢ r II t he_shape _of . each particle to a
sPREFEALS o? ép%nd /Iq7R€s%a€ By thdhe pRrEdclss diameter

abinpaatiinlasrehAtthosc Syshentod s BRY/DLher 8bta105ndN6,. is
pghtlcles actually obtained in 4 document 5is in the
GePBrticas gdaqeger REaRAKFLEledovbieht 2a6CaPBEl 98S75 %

"bar enkt eopant kgl ﬁsvoﬁ.ﬁfﬁ@r—ﬁa%léﬁi Ry 'fﬁléilfv%r 1G-tQ%1Ee 5 i ze
particul ate powders)"” are spheri cal have an

a@éﬁ‘agébpﬁwncCErEEameaeureﬁ Byt e Boulter aeBEBd), X-ray
SR FhesSUGT 86801 B0 pLARD LOGS0RLTE! B AM0 B! Ko or
(50%) aguébhlp BubPehsib, BBRT, sPéifetCehrasceeblkeasaaa
moisture absoprtivity. Further, document 5 proposes an
alkali aluminum sulfate hydroxide which has ideal parameters
such as particle bulk density, volume-based median diameter,
sharpness of particle size distribution, aspect ratio,
refractive index and abrasion when it is added to a resin.
As for its manufacturing process, document 5 teaches that
that aluminum sulfate, alkali sulfate or ammonium sulfate
and aluminum hydroxide are hydrothermally treated.
Document 5 also suggests a method of controlling the shape
of each particle to a spherical or spindle-like shape by the
content of alumina in a reaction system.

The D,s/Dys ratio of the particles actually obtained in
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synt hesi zi ng nethod thereof. Docunment 4 proposes a

met hod of synthesizing jarosite particles by letting

an 10 oxygen-contai ni ng gas pass through a m xture of

an aqueous solution of ferrous sulfate and an aqueous
solution of a sulfate of an afkali netal or anmonium

| AR [y Qs A QXA Al AL |00 Ale P

tenperature higher than and “1ower than the

boi | i ngMeeirnthilE, DlcSGnE@HEIRE CHsBIoddNVENEOYite particles

Docunents 2 to 6 propose that. a synthesized alunite
AR i MR ABE G 26 s Reidid PYBCOLURAE FerOT@FTS) ” which
r el gpheicaubbehge 2dSBFdO e fR-10Q00e GOARAREM 8¢ 3 to 30
dye carrier, etc. 20 In general, when it 1s used as an

adid.t BVREBrsHedi e fur faesi aseaand! Iatbhber 300 in® /igsand a bulk
Ofcfe%irtgﬂ We %d ’}t oc(g] alv%. g{%‘nlo na|1r¥d L?O% g:thoépiﬁt'egs;e%}tﬁ%il?}{t y

absor ptrvity, aci resi ance an

' S®Fas (S0P Supnresr thexteteri onght onetd | j tSs NRCHAN £a

prggﬁb}ies. such as tegsile strength as nmuch as

pSITBIEE I RMES 98 FRERSPAr enldICPRREI4 RYROSes a method
t EN SRk tRAGE: 1RRC GBS JHigh RAAMRy | Qyer

as thg&barticﬁgggganeter dg%?g2§g§¥?4g%gii-b ck
pPEYEEN-€ONtHINgmion gagr ppest thsoughda fiideatireparft iagl equeous
S rt [ i.formity (sharpness of ..
PR B e Bl KA el SIS ucson ot
asudfditegoiOahoalkal apntt &Rt OO MRMIIPOSE. 1 dD t& dQrriOout an

satLﬁ%¥.all of the above requirenents, it is o
e8&ff-aP™ REETHE A L PoltE™RETaTEr Tdiard then 45°C and

r edweedewinl endi spensky 'bbgﬁth a resin is maintained
and also that the fixed particle shape and the
particle size uniformty should be ensured. The above

fﬁgééﬂébbﬁﬁeﬁbsTﬁ&egﬁQEh&&Q&Ct°fy to each other. Wen

particl e diameter 1S reduced to inprove
mechani Batumpnopert te@se apflopoa8SPRAENEYsyAEREBUAEY alunite
tion.tends . to occur,, thereby reducing

|
AT SBEPERG: FEPS HOE% 2814 QA% HiVo6F BhiLeRSThEeetas and

detehe ok At LaBoPheARCRANI 68br BHRPSHLAES, NSRA
and anti-blocﬁ p?operties. rFurl?ﬁer, ?% tﬁgéaggi%?§g¥ ete.

R ERSER Inovaeays, 1addied se grerddit bve anef bilen for resins
ERSERAS NS A R SRR LR 11T ot
absorptivity, acld resistance and high dispersibility so as
to suppress the deterioration of its mechanical properties
such as tensile strength as much as possible but also
transparency (total light transmittance becomes higher and
haze becomes lower as the particle diameter decreases),
~anti-block properties, slipping properties, and fixed
particle shape and particle size uniformity (sharpness of
particle size distribution) for closest packing, according
to its application purpose. In order to satisfy all of the
above requirements, it is essential that the particle
diameter should be reduced while dispersibility in a resin

is maintained and also that the fixed particle shape and the

particle size uniformity should be ensured. The above
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10 sem conductor sealers is required to be a spherica
fine particle whereas a disk-like, "go" stone-like or
hexagonal particle is required for a polyester film
which is a base nmaterial for audio tapes to prevent
desorption However, it is exPremely difficult to

the sha e of ach. .15 artlcle and .addi tiyve
pgrrét({u%reme ch rareC J%WJT‘SJEI HpLadh PidiSte hien the
nqiaﬂm_enaommmxuast iddaura t@cluﬂﬁrsvé e GASL &
met hod of, controlling the shape of "each particle to a
s pEnsEhies a@ﬁ. %ﬁ%swk@nghap%emndmf agstamgragfion tends

aldyifand bR S éﬁat%ﬁ} -Q}l uneco%m Ca%%esul or

|nconplete an 0 unpractica an

betdpirse el Gmdaﬂmg mw@rdmﬂkrmamm:Mﬁ1adﬁa@omaniqﬁi

controller to.,stabilize h%P ﬁ%_each rtlcle
o

Wﬁrq?erﬁl%fIHEERF%H'EF9¥3 ng

the r ethkQﬁerDOﬁW’tﬂfg a@dﬂ@@%enﬁérkéﬁf@f nb%aﬁ&‘ifé"eELBQQtlve
of controlling the particle dianeter and 25 particle

sPr&tdicden due |Qﬂ—%ﬂ-’@ﬁuapféd+ hpdrreme pixedrsthans acﬂfbedlng
PG kalk®S a gg\i LRde OH % Pe 95? %Qiﬁﬂlé”d?gfi yfor

manuf act ur Int ocunen ave
| #egé copdutiolre Sdaémeusoﬁ:ez[umr@ﬁ er ®eand s@hla&'ajda,ﬁ fine

epresenting particle sk;e,ynlforn1t of at
| Barp 11 SEMASRR RS S P Thlfe 1 ol Grredery e 97 Rexagonal
spagtaplecapngbgiitetdt herahoysl EEEHH fﬂﬁémt Shilh £EShMpase
addi tives. In the above docunen¥ he aver age

pﬁﬁF?EFéldﬁaﬁeFB@lO(ﬁéﬁﬁ&ntélﬁﬁ@ﬁ@nﬁ éﬁéOEn§19NarpHewsver
D f (] t
(B§ s gﬂ:P@ﬁél d&??l%:ﬁggult?t Cfne:ggg are vaé gf each

distribution curve o a
CQB-L‘tlllaﬂ-ed drad edldan ive pE[E‘tIiE:&Salsr &ﬂlbh die uadHd®l in shape
ctricggeﬁistance met values of

averaﬁ% g partfcl ﬁﬁEtBFOBﬁﬁeth pﬁé PRYy neasur ed

by the iﬁiﬁmhtﬁ@ﬁt TRUGeE sticCaNRé t BOAAYS R r3AN8 rdS £ BBUshape
differ fromvalues 5 obtained by a |laser diffraction

nBt FAFL PartiRder ke @ntsphl@é’&ﬁérleﬁﬁrﬁpmdh@/ekdg% shape by the
Pasht &he S adﬁn’?l aser 'g%ﬁs:tsi'o%le th%le b&‘ﬁﬁ.gnmé){:hod is

fine particles, ractio
bm@mmmbeip@@mdaalsammpﬂa@mﬂl andrmiMomdmlt because the

L e G IR L U
petid | shilipd |of @a’bmpak-tilasswhiher Pf-loiﬁamé@&lﬁéﬁrégecertaln
pi?:{ntlel C:jLnetgll'garrfst, ec{un?:{]rgg pt?lg_élrcéa?ctlon Document 5 does not
refer to the method of controlling the particle diameter and
particle size distribution which are important parameters.
The particles having a fixed shape disclosed and actually
manufactured in the above document have a relatively large
particle diameter of 2 um . or more and a D,s/Dss ratio
representingparticle sizeuniformity of at least 1.45. Thus,
the particles greatly vary in size and cannot meet the above
requirements for resin additives.

In the above document 5, the average particle diameter

(median diameter) and the sharpness (Rs = D,s/Dss) of the

cumulative particle size distribution curve of the particles
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size distribution of fine particle were neasured by
the laser diffraction nethod in the present

i nvention. Docunents 3, 4 and 6 do not fully disclose
particle 15 shape, particle size uniformty and a
met hod of ensuring these propérties. Blendability,
that is, dis ersibilitégin a resin or the retention

of* ifelRAHPELI2 157 b 1] Bas&dcr ¥ Lumereraeused digthe Goulter
U@ (Bakkeeularbyi s8QRUBRIM S aNd 71k g%zglagggf Yverage

met hod of obtaining alunite conpound partic
h@aanig g digmeBET apdaifanprmad dBe) arcesunedbig tige doulter

e t of the . alkali sulfate ver

RIS ATI S fe Aol ol TR, o aues
avirtageeunidy Gl € asHanpt el raitt o endttHodiNi FIRMEHR recent
size. Meanwhile, to use the particle as an adsorbent

oMeeSRLEHENTePT AYEERIGHBRF bi FIPtisgtebeand matitiad e size
a6 1A% 1 ROSEI AR {pggt%g%éﬁg S%&e%se&hcgifff@%iéﬁ fthoq

di scl osed by docunen ol stur
absobpriming pepulss, gasd tddsOppflieirt yethwdr s imptasuitable

hi | at i hum di.t v.i ronnent., . thereby making it
g e LML M L N
r pheris) «AdsamBeB-SoaNE, £ ber seker ﬁ%?éﬁi%l%ﬁ% pm or

are often used in a _strong acid environnment an _
t 6€5Fe atiErPESTSt dfte AHeRagaRartirudhanppercmd ppgticle

CRanges: st M QLY BRI £SE{HE %r]% 18l ede trr%aasqrrl}ge{dj %gqg'lse laser

and support in a strong envi r onment
sAaffrastpossmpltbod? inHohey preseatuimvienticdm 6 are
utterly.silent.  abgut k aci resistance. It .is first .

obj ect B CFﬁEnE?egen? H eﬁt§8nn?g gP%%VdQlSSEBﬁFtBarthle
t ghepeonpaundciieneipar thglresmitiyCAnar 8 WithYdMdM enduring
shape and size, It is a second object of the present

i EggﬁFiRﬁPR%ﬂb%%%i d&lemeaktid itppet Bakpbtindligderisdbdd ity in

havi-aginacpeyhshape=4hi &4 stmgé‘ﬁ?nyﬁgﬂoﬁgogggtygy L8h as
in shape. It 1s a third object of the presen
i ﬁ@@ﬁiﬁ@rﬁtl’tﬁm‘@viidﬁeuabﬂmare Pypei cohpolngd darmealtes 3 and

[ e excellent, ip the 10 adsqrptivity of a \
o LR SRk o op PSR SR s phBanid parcicles
rhitbeng antasgei Bhroskepigper bhesavkt Bl b9SkAAing an
their function in a strong acid environnment, and do
nSFCeFRE BRiAMMHY- TP 1 siddeéts -esHevevesi neashicles

robbLiSed by this method have a large average particle
diameter and are not uniform in size.

Meanwhile, to use the particle as an adsorbent or
carrier, water absorptivity must be minimized as much as

possible. In this respect, the composition disclosed by

~ document 2 has high moisture absorptivity and its gas

adsorptivity lowers in a high relative humidity environment,
thereby making it impossible to use it as an additive for
resins and rubbers. Adsorbents and carriers for industrial
use are often used in a strong acid environment and need to
be acid resistant in a case. In such applications, changes
in crystal structure related to adsorption and support in

a strong acid environment must be as small as possible.
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even when they are added at a high density. It is a
fourth 15 object of the present invention to provide
an adsorbent, carrier conposition, resin additive and
resin conposition conprising the above alunite type
conpound particles. The inventdrs of the present

invention have conducted researches to overcone the

abVE " fete ALY R 3yt oAt BRrhY Ui tent ygeout acid
campawuthe ticles of the prior art and have obtai ned

an unexpected result that spherical alunite type
conmpoundtfipé parst chdediaef ideppresent igivemtion to provide

i oy ' been.exi.stent .up till na .
ggir% éLrEs%/}ric es:%ﬁ%ﬁ% [akg‘é}ené)agﬁuéq‘qll?esoﬂus% l?trieoﬁmdw\‘ltuorm in
satiaga lydr exizie. [ NaOik 80 s2%ofAs biod eldtab ft @ cagirddlent
ratio becones 2.4 to 4.0 based on the alkali | )
edUI WA EM™ FO[RECH} FEARINTSOH SYPe 99mpRend t3ialdles having
speakll eebby il elalsonbag LR Add 1181 gb?glt jihgg%é%ﬁ- It

al kali edquivalent ratio becones about
t A€ alfkaind obfiesteef tale present iinvertidrheokmom de alunite

d t AR 0_al.unite type und
PR Bl R 1 B B S MR SR S e
hpdsoxiptd viaya ofi xinurad kedliutshidksteincsy| WildpepSW @i, in
[ A12(, S04 3% %gg?sodiun1sultate [ Na2SO4] as a catalyst
angs Rﬁr%ﬂ“ FHRRELS PELCRNBA - BYORERTPRE 1 @ g6 tdwarr losing

b . : s>
2%%98?%‘%%05?8908 éL ni/éJS%lg:ZS@E (a Flﬁg%g#irr?\?gﬁtn&r’s aé]fd tdhoe not

pPesenioratenthenphyed chir pheperpiescededeniint thdi rubbers

r r t bove fi ndi and have .foun

[ BRERLERES PASTCLEL AR tug, BAOKLAdh o0 PE Lo ouren
pabtjeckesfbuheabse sdnsk ihivikataonhevageodli gl Wil L@ sRent ,
congound garticLes whi ch coul d _not been obtained by

t BT HrFor COUPPSAELRBd ARE1Ar 8IFLREVENANENFEELM FATPOSition

shamBreannbe ta¥ntReskz8d unh¥ eSelbkng [ pab-prahi
to 2?2 ton§.4, preferablyns.g %% 4.O%B%gggd5%ﬁt€%%e%'
t heor et Tl inveigees s ioddt he ket ¢ semfuiivatesiti ci0 hevat tadtiict ed

h ' / t er- sol ubl = 4),,
ket el LSO Lt TR o et
thtanete caypanoompoindlpaot Ocbetoot. dhwhgnibheaatl Ughd ehave

type .conpound particles are synthesized by adding an
aéﬁ’é‘—i’){@e sHTULRORPOFEEN BFRAHT HYRTF osPlertomt af hinite type

CabihptufiaVvt e 1}55@8129@5 ragi¥8g0halr8cie L12eAuh?fBrmi ty

m xture solution of . _
which have not been existent up till now can be synthesized

by adding an agueous solution of sodium hydroxide [NaOH] to
ensure that the actual ratio becomes 2.4 to 4.0 based on the
alkali equivalent (=[NaOH]/[Al;(80,);] = 4) theoretically
specified by the following formula (II), that is, the alkali
equivalent ratio becoﬁes about 0.6 to 1.0 when the alkali
theoretical amount is 1 in the known method of synthesizing
alunite type compound particles by adding the aqueous

solution of sodium hydroxide to a mixture solution of

aluminum sulfate [Al,(80,)3] and sodium sulfate [Na,S0,] as
a catalyst and carrying out a reaction by heating as disclosed

by document 4.
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conpound of an el enent based on a cation having an ion
radius of less than 0.8 A and a coordi nati on nunber
of 6, which is water-soluble at a pHof 1 to 7, and a
sulfate of the former cation and carrying out a
reaction by heating. Wen a st®ong 20 acid substance
such as a.titanate is used as the conpound of an

el S Pz et HAOR at ¥ ot (RP+an (PBhs rhoﬁ%s@ﬁ | ess (IT)

t han O. |999! ?”Hgﬁ!
wat er - sgfl%b?l%% a % 6514_6933 C}H(eq? equi vaﬁ A
r @Y eceeasd e th @heaﬂ ré sebrihesabasietiecnothewisbve finding

e bt he resent . i vetlon are
P HaSR ASRFUINHE Y Botoan Rt Stk ) Foimits YRR compound
[ Aline Mak]ta(cﬁ%ZbM(:QﬂDyo raﬂmlmm@%xaﬁexsgegam&mn%e type

is at | east one cation havin an ion radius of 0.8 t

1. 9PIROBIE PRI EBFY S8t WIHes CoUAEl Rak bsen Jotaned katiche prior
{ 1208 hOBnGh Ry &R0 3l didh Oh s Bk o plE - A s zea

a cation aving an 1on raadius o
arhY @tdnorgjltrlm iagrcuainiert iaf aameftm ahly, grdfeasibly 3.2

Ol BagSfih RS ENES S LRIV DL ALl SRRt Pl patent
y (améla«:aﬂat |h‘5_,/fdi'c9c1%e§ /@1l (@54)30 (‘s%ame%%olqlbié( c%rr@ao‘!md =
< 2.5, and <z < preferably
14)2 t(y§18$ Mss the Gill{%@k emulgraljgargt Zatio gwhen ’@mj alkall
2 ectLi e,inv of t he
e AR eEL 1 o 5 T DL bl e e

c @mpl@lmmqgaxamtclmdﬂ avien g van thieeeid: gai iy Cal&ilrﬁjﬁwﬁ agueous
can be, obt ai ned by

fot
o BEThI Ry e Sy HERLL S B H AR e 4 199 i At ion having
daﬁcﬁbﬁe‘iadﬁﬁrse'dfafot @ td Rats 14, tBOtcl ﬁ’ﬁk}élﬁ‘@thﬂﬁﬁlon of a

but al so disk-1ike 10 or hexagonal alunite
c GRPBEHANAF taTt PESTMEHA %9%%@&1 ﬁ@ﬁtwﬁ @@N@@g wg iMn radius

ACGO t e |on here, are prov
t%g igjl;?gtvé‘%é d;réu%tée&? ype co %&Oﬁ‘aPPI“%B?Es of'e’ With 1s
neatEacsodid e pt(EQ?&HSOIthB@f? ,alafﬂlduaesmhﬁai’e@fof the( Eprmer

18 d ticl t ed
o PR P Sa g GonPEr ForREran(rY Deah Adye Gen & strong

patﬁdcbabstaﬁceds&bhl byt hopisharpBess 8el=RE5tRR5koRbound
1to 1.4 when D25 is
of an element based on a cation having an ion radius of less
than 0.8 A and a coordination number of 6, which is
water-soluble at a pH of 1 to 7, the alkali equivalent ratio
may be 0.6 to 1.2

The alunite compound particles obtained in the present

invention are represented by the following chemical formula.

- My [AL;xM’ 13 (S04%7)y (OH) 5+ mH,0

In the above formula, M is at least one cation having
an ion radius of 0.8 to 1.5 A, preferably at least one cation
selected from the group consisting of Na*, K', NH,® and H.,0*
M’ is a cation having an ion radius of less than 0.8 A and
a coordination number of 6, preferably at least one metal
cation selected from the group consisting of Cu?*, zn?*, Ni%*,

Sn**, zr** and Ti**
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the particle dianmeter of particles which account for
25 % of the total and D75 is the particle dianeter of
particles 20 which account for 75 % of the total in
the cunul ative particle size distribution curve
nmeasured by a | aser dlffractlo% nmet hod and a
spherlcal article s

Ma[ Al i . F 3fsH érﬁtﬁ‘ﬁfbﬁ Pr$ é(l@i = hi35edbSdheS 5,

cat i<on s@ ected f romct he <group copgi sting, 25 9
K+, Nﬁz+ and H3O+, M ?g at [ east one ca%?on selgééfsrably
frooﬁl éleagdi—oép%oﬁsétmr% 8t (J:uékxém 3N 2+8 Sn4r = 2.4,

z satlsfy 0.8 < a <
agg < m <b‘ O%(<gclegpefy and4<z<7,
r es peCt Thel inyent(@)s Biethé Lpflrésaartw pavemﬂfﬂ@wudave also found

t|cI rd n ch_have a partlcle

St vgt e Sep iR fvaie apﬁﬁgéspﬁt%@ﬁmﬁ aftixqdparticle
1 sﬁap(e3hc$l‘3@d@hﬁntb e {8 o £ OO WKh-RaNM/ El8S HRC E)%rtgllﬂgd by
to (1 whi ch have an average secondary particle

dPE F‘é?lﬁgaé}bﬁeéynmﬂeﬁﬁé‘lMSWt@loﬁf B&cMidd dnst e aafibed
Oh@r&@ gfmer:!'ot éé)l Th%()% Bﬂi&h él#)ﬁ 8&%%@%150 disk-like

partic Ped aEcora i ng 't ave an average
secdmbagoml tilohe tei appé eronmAsLT gdrtﬁlxtltahecdu&i&% obtained
d%ffra(r:LI n_method of 0.3 to 2 m (5) Alunite type
cB¥pBtnG“paPei €l es which are represented 5 by the

fol | ow ngcaeaeh@led ehe e ddnt aadehadyend dhsks |a'rléepr8\rrlded
hexagonal particle shape. M

[ e Sav 1@3@‘@-’2?19{ TRt/ RR-RONpeYngd Mar? mlelse?mizoﬁei Eurmg
Cc onsisting o +
I\ﬁméegﬁg t@%'rggfvl 5?? EESI g{élg 8%e cation selected 10

f £dim t helgn Diug tqmesbsmpogndfpﬁorerclémz«rhldﬂ bte S8dresented

é&h%gggIhéw%ngngdqﬁéggﬂ f)é)’rﬂ%lan ag'&%t 'gg@é a? g%a‘<t4%;e size
Zdz.st?rllbﬂﬁi.)@ﬁtéﬂﬁﬁinéss(@ (-”’tﬁfs?b%")' be 1YPE £OMPAMIM D,; is

particles according to , have a particle
sthe H@%‘H%%t%afﬂ%w p%s:@amlqsae -®75¢ID2%90©¢111?1 for 25 %

e ot T 55 0 of (ERATSIEHE i nn R Of ifreicies

p@niqﬂc Ia@cdxualrtefer 765 % et theIteﬂ:a/mmnftl'aa:camnﬂafcdﬁfe@%lcle
t he totﬂo% n the cunul ati ve $ rtic

q%ls%?.%‘i? TR CWekS uPeESHYe |%s§?s‘arfﬁitgérﬁsﬁmn

nedti@sd and a spherical particle shape.

Ma [Al;5M" 5] 5 (S0427) y (OH) , - WH,0 (1)

(M is at least one cation selected from the group consisting
of Na*®, K%, NH4+ and H,0", M’ is at least one cation selected
from the group consgisting of Cu?', zn?*, Ni?', gn*', Zr*" and
Ti**, and a, m, x, v and z satisfy 0.8 =< a < 1.35, 0 < m
=5,05x=0.4,1.782y=2.5, and4 = z=< 7, respectively.)
(2) The alunite type compound particles according to (1),
which have a particle size distribution sharpness Ds
(=D75/D25) of 1 to 1.3.

(3) The alunite type compound particles according to (1),
which have an average secondary particle diameter measured

by the laser diffraction method of 0.2 to 6 um.
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20 (7) The alunite type conmpound particles according
to (5), which have a particle size distribution
sharpness Ds (=D75/D25) of 1.01 to 1.7. (8) The
alunite type conmpound particles according to (5),
whi ch have an average secondard0 particl e di anmeter
measured 25 by . the laser diffraction nethod of 0.2 to
4 (5)11%%“%%%&3@% VSRS RAd tpglescaegording to (1),

aGAAH REvEOah5)ver bk che A3, Eﬁ%g{g
particle di a?ret e}reﬁeasur ed (E ?ftﬁalﬁser I'tTftrac rlyctnnr?asumd
nétyhdzdheofla&ear tdaﬂnact(:.’h@a) mﬁtehcai Wi tee. 3 ytp;e Zquipound
i cl r to 1 ich support a
ol yEirBIER Sr0% et ding Reefiict ek vilER it §epipptntea
thg gh@umoQQWW1&@I@@n@&a@ufdémuﬂ& (IPNandZhaded aTiQR - 1ike
the surface. (11) The alunite type conpound particles

a@EoP&F‘ﬁ‘@OE’él( PRrtdgclesshagsi-ch have an aspect ratio
r eprEsenyed g)gothe; (i) 0. wlilo Of the short dianeter,S
g

to the fong di anetdr L of each particle of 0.6 t0'1.0
i nMahs SEMLghstorne raafriaph sefl edtedpirbinctiee gricl®) cdheisting

aluni.fe p oun i,cles according to (1) or

B s NP acBR R LGt e R A ate ae ibnr Padected
SfEbaathéggﬁgﬂﬁtcéﬁé@ﬁt@ﬂgfé@nmﬁhe GhoUP Na8NSigd Ngz o ang
a_higher fatty acid, an anionic surfactant, a

pRésphare aa Eoupli oganggensasdefan Oedt & of<a1.35, 0 < m

at yh | | f.at
p rgrrz\(gugf %c?ugsgg ale}unﬁl erktzspge’yclgﬁ‘po_nﬁ(ég)drff"gpgggwely')

c&ﬁbrl sThyg atlhel:lstteemsyp@‘ caugbugdapdy i oké sl exckbishing iten (5},

I gne_ca n exc cted from
Iéilépoﬁ%%%sgcgﬁa ﬁp)c'158ngﬁ?&Fﬁg”&Foﬂasgaﬁpneﬁmps
ameIDHa@z-s) tF av fﬂdtlJIEE‘ WtDQNi 8f t Be CHAPEUAHOfi Aeter of
el enent based, on at | east one cation 1ncluding AlL3+

oB¥H - B1SBritFHF " CNI{ox 98 EceEd e SAteesgeollp 1= the
(hhretcBé Qi@mél%ﬁ.s'cﬁ':t EQQtQEl@é% %%cc&éﬁﬁ@%}r 7%' ¥ S of the

n4d+ and Zr", which is water-sol u at a
7toead ansuhe atemulat hweapaveiciei smzeeﬂestedibﬁtdmsnt karve

hat_t he. al kal | ent
200 EOHP LA LRNEE BIREIEABP RRERS o v omct on
by'7 heattrmg alunli4le Aypeossnsches pwwfﬁéy@c%xalug t8 (s),

e conpound 20 particles conprising the steps o
%‘Eﬁ lgg‘ﬁ?/o‘f‘o&?’aglg%?uﬂ%ﬂ dbﬁtﬁf»buga@tl 8RArpREFENDs

e((%;ggibgl!g 301, selgsted; from the group

(8) The alunite type compound particles according to (5),
which have an average secondary particle diameter measured
by the laser diffraction method of 0.2 to 10 pm.

(9) The alunite type compound particles according to (5),
which have an average secondary particle diameter measured
by the laser diffraction method of 0.3 to 5 um.

(10) The alunite type compound particles according to (1)
or (5), which support a hydrolysate of at least one metal
salt selected from the group consisting of Cu, Zn, Ni, Sn,
Zr and Ti on the surface.

(11) The alunite type compound particles according to (1)

or (5), which have an aspect ratio represented by the ratio
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(second group) consisting of Na', K, NH' and H3O to

a mxture solution of conpounds of elenents based on

at least two cations including Al3+ and Ti4' as

essential conponents, 25 selected fromthe group

(first group) consisting of A3+, Cu2', Zn2+, Nt+,

Snd+, Zr4' and Ti", which are water-soluble at a pH
ofPf1the sporindiametet & ko dhe henabdvactsr befsercopedticle

fr t C r e | i ,
e o ra g Pl BREE G edRlf B Wi pagficle.
a (ledct The byuheéati hgpe 3@otiddoynd heayr ebss dd@fording to (1)

manufacturing alunite type conpound _particles
a&%b#%ﬁn&kpg%(f@f%éFe(ff?FIﬁﬁéﬁgiWlFﬁeaﬁy&F@ﬁFdene surface
S @rilait@hgl SgeRldl ek et Ur-emithal gi-Bepatdedd 1 sl %al LRl gher
ratio beconmes 0.7 to 0. 9 and a reaction is carried
od@thy Readingn apiepigheupfackart f or praspftedtar isngoupling
aluni t-e u 1 i.cle cording.tao (13 .
oS 2h AR, ERTREE o Bor DAL PL ARGl i et acia.
hdasi)ngAaprébets Z6@CmaphEpchAut-gfign gadehjiltiev fty\plél ?Bgffund
conpri.ses the alunite type conpound particles o _

oP=C5)- 185 18PTRIASINT EBiepEERERoR IWROSH Mo s inte
aknuteohYPe atCPBREUWh PG Snesxiudihg H,59) Mected from
adsor bent conposition which conprises t%e alunite

t fhe suapputREgrand igiam ofcotE) seringspf ¥a0) KA, dyid,” and H,0*
caprLer. i | Ses e alunite type compoun 10

5Pt P oTEEhES SOMBELGE St 16 Bty LD Rey BTBRERR, paded on
absoldrest whiechatdoprirseisudiey Aafu aist?‘l egperedNoYstiponent ,

article f( or (5)., _Effect of the Invention 15 A .

f FF@FCE??J&%&?@%@SMSFm%ﬂowlﬁhwg@f ALY, cu™,
peAtesHifor drnuiagt grinNg.walieni §8 L¥PErCABROAYAL at a4 pH of
particles haV|ng§a fixed shape and a fixed particle

sitZe° for a@scR sHppRteadf orhe wpvse catd an eadeicged from the
C it t S hj toduci bi.l i nd_a.,
noopesu bEsuR B CHBLEE knac bAR BIRERG  Erbi vk EpY Rt io
ppesenesi Ovente an. 1 srtdhataratpimigt eutt ppeeaerponndy heating.

[ cles which |1l _in si d unj f
plr ] o1 TR oS SE TR Rk 0o, BHURl EpeFEPS) Prrgound

| Pati-t 1O 84 WmpAREAMY + Mb () Hado AGlgE 1 HReh B ARCK 13RS ut ion
carrier conposition can be provided.

of at least one cation excluding H;0%, selected from the group
(second group) consisting of Na*, K, NH,* and H:0" to a mixture
solution of compounds of elements based on at least two
cations including Al** and Ti*' as essential components,
selected from the group (first group) consisting of A1%*, cu?*,
Zzn®**, Ni*', sn**,Zr** and Ti**, which are water-soluble at a
PH of 1 to 7, and a sulfate of the above cation selected from
the second group to ensure that the alkali equivalent ratio
becomes 0.6 to 1.2 and carrying out a reaction by heating.
(15) The process for manufacturing alunite type compound
particles according to (13) or (14), wherein the hydroxide
solution is added to ensure that the alkali equivalent ratio

becomes 0.7 to 0.9 and a reaction is carried out by heating.

(16} The process for manufacturing alunite type compound
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25 Athird effect of the present invention is that an
additive for resins and rubbers which has high

di spersibility even when it is added to a resin or
rubber and can provide anti-block properties, acid
resi stance and ot her properties? mﬁthout reduci ng

p |caI propertles such as transparency 30 and

HiE 185 AR HRY Fdldlern si tWheFeddan the reaction
prwldg%qf &5 faw th, efd.act dnvention is
tﬁét an Jédsorbeﬁﬁrwhfgﬁjﬁgst%hﬁ% d§sper3|blllty and
dods )no® ﬂ@ﬁmawaédyiuyawmhyﬂh(mmmprlses the alunite type

/su ortin 3,..capabjlities even in a high
r%% ve(%ﬂ RaA ésngﬂ'il rﬁf Jogr strong acid
edumnonmeaés@ﬁncbﬁp@é@thsﬁdwhf@ﬁOééhﬁﬁhéébtﬂﬁbrarﬁﬁﬂﬂé type
i nvention, there are prOV|ded al unite type conpound

p&PIPOUES BARH re® §Hal (Lin size and 5 uniformin
pqa@‘ClﬁnSéa§o§Bgn§h3%§p%d§ggohqMﬁfE%ﬁHé%ﬁ%ﬁﬁﬁﬁ)the alunlte

absorptivity and can to resins

‘ nﬁn’@&ac@mrpmdomsshdmeme?of(lanabms@)t hereof. The

e_conpound. particles of the_presen
8t BI a8 TR T BB LS SBseie PrtUR MhedeyPe compound
v@amehwlgg forelds schsas cenent 10 additives and
urlng accelerators; food additives and filtration

ai‘gd) foﬁnfEﬂﬁﬁﬁ?é@lﬁ§oéégéﬁcﬁb§§rb@érW@ﬁ@hs@Pmpga@@é the
a I | feu al s and
i Sl T e e

sem conduct or sealers and addltlves for heat resistant

1@ cer ni%S' to ersnEor el ectrophot ogr aphy, toner
*€e+ﬁ§#——a§§%%gﬂgsr—é98an|ng agents and carriers for

t wo- conpofentt &8REES; o@ddhki peesand Gakeneisnf 8% that a
nmedi ci nes; additives for cosnetics, deodorants,

aﬁFPcFHﬁgﬁ@raﬂéﬁp§acﬁPFé§ﬁcﬁé@§lteaFgﬁepﬁ@@PpﬁgdaQéﬁtSCles
aﬂgvmsl b %@scteuegﬁa caLhieLs ¢ 234dich e/ &32 Offo%y% ch

?&% %
and pi gments; catalysts; fibe orants, er an

raspbhicatophrguipase aami:homamm:r m:gml,p051tlon at a low cost,

ndugt.ive. eria gnet i naten
AETCF BRI TBLE LB 87 HikE el hRn el Papyide
el ect r onegrehicCe MyEt AFSEHDPreBARE] B ventdi¥d 1 Bl1 O A%unite
25 a ents and_ot her additives; glass addjtives and

R PFGialRE MEEFK rRg Brabl alvt Sigst apd uniform
Oilli'%falwé‘?é Y¥2pe and size and have high dispersibility, low

moisture absorptivity and acid resistance and a carrier
composition can be provided.

A third effect of the present invention is that an
additive for resins and rubbers which has high dispersibility
even when it is added to a resin or rubber and can provide
anti-block properties, acid resistance and other properties
without reducing physical properties such as transparency
and tensile strength and a carrier composition can be
provided.

A fourth effect of the present invention is that an
adsorbent which has high dispersibility and does not

experience a reduction in adsorption/supporting
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standard particles for correcting equi pment, spacers
for liquid crystal panels, ultraviolet and infrared
light absorbers, treating agents for radioactive

wast es, 30 adsorbents for environnental pollutants and
vol atil e organic conponents (kkxz etc. BRI EF

DESCRIP OF THE DRAMVNGS Fi 1.is a graph show ng
J;ﬁ% iV Bethieén Mah Fodativegdupdidety eavigonment

areﬁ: AAAGE DA | &8 HrdElere bR dben the

reaction tenperature is 95C in the synthesis of
al uni teWﬁéfdé@ﬂp@aﬁdlepjaresenéslmF&rg:lma shargraph prov:Lded

SRawAe d beokebahhbonatl R et ueel s 4l kald eguivatent, . g

ratio and erage par

t e irfeat iion deertperlat wiezd &rﬂd?(br@pél tHigres VIt 6fd iSs t1ofe
nlte type co ound particles; Fig. 3 shows the
RN PRO G GRS Hhsins Gma. Tubbers, a

t ﬁ@ﬁ%@@t&ﬁlﬁw?keée%be&%ﬁgoﬁléﬂa bigel ﬁ'ﬂ@r&gﬁpglﬁg% éginite

particles when the alkali equivalent ratio 1s
Otgpﬁncpm@qgﬂﬂ[m&ﬂQ§QﬁESMQﬁNUh§I@Hﬁﬁanﬁnxnmantlon can be

hoar srnarre = Fouded IR F B I RIRY HRLR BREf s comen

sedddddarpspant cheindi anekakereftclsunifdd WaRIIGARRGRGA
p%nﬁicl s when the alkali 15 equivalent ratiois 1.0
&2 ﬁ'?tnhé‘&fjé" SPTalt GRMEETEFH & CodenFoEHd asakEed éad soy

FeBuce ;| 4@ Yo S ¥ ndl éif@féi‘@rfd}.' %@f?@u??uf‘%ﬁ]ecrﬂe&ﬁca]as and

alunite type conpound particles o
i 3ddisENEphépsnrerdgraphrefl §pﬂmﬁhcaﬁdp&nweslésr 20 of

CSoL e kB oF Bpgdehd, SRS HOSNall g

pheramncsogtapbreffdrsbibbkeopabtbgkaﬁhyqftEh@EDEQternal
is,a particle size distribution diagram

1-Ka.%5 Fi g.
oP AL hNFEe Fgﬁ@néﬁﬁpﬁgﬁﬁtﬁa??ﬁcF%§errEx5ﬁ§IEWQ gomponent

(tBRerBQrddont e b 8RCWSPar fbf e AL adliB® ives for
| ongi tudinal axis on the left side shows percentage

(9PSBaSEaSondehdorantd. anhbefunfupargeokes, mildewcides,
r§P§§§§968919¥ QgQﬂE; aﬂgdthelr carriers; carriers and

additives for dyes and pigments; catalysts; fiber decdorants,
rubber and resin coloring aids, anchor coatings,
thermoconductive material carriers, magnetic material
carriers, conductivity providing material carriers,
electromagnetic wave absorber carriers, anti-blocking
agents and other additives; glass additives and foaming
agents for the recycling of glass wastes; other abrasives,
standard particles for correcting equipment, spacers for
liquid crystal panels, ultraviolet and infrared light
absorbers, treating agents for radioactive wasteg,
adsorbents for environmental pollutants and volatile organic

components (VOC), etc.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a graph showing the relationship between
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30 longitudinal axis on the right side shows

cunul ative percentage (% based on the total nunber

of particles, represented by a kinked line); Fig. 10

is adifferential thermal analysis diagramof alunite

type conpound particles of Example 1-D;, 15 Fig. 11 is

a graph showi ng the rel ati onshi p between tenperature

aﬁ’gu%}]dt i ] e t3Ipe mm PPart s etiamgter or
5 j i ' ldutd on, Fig. .

St S S T o AT 8 Oy fufevbnesis

patt iaclvesi tof tHxsmlomcbudd tgeerthiorigont al axi s shows

wavel engt.h (¢m.1l) _and the vert,cal _axis _shaows _ .

transni?%ghcé 16af) ITERY STV, e deddtdiodship between

Viedikalld ldogifitvaietecldton SRPEVarafd MdR tdRfneter or

conmpound particles of Exanples 2-A, 0 2-C and 2-D

( Ohe! ProBsghEBE react isohempayerengtis 170 C dmdthe santhesis

veld i,Gal,1ax 0 gﬁnq% . Fig. 14 is an

S%% 8%%?%%%%? rag%m%?ﬂkgﬁ gonacg%%%rticles of Exanple

1-Q Fi §i9153i shawpathiechkelsitiendhdtr betveen tiyagicdMermal

0 .alupite type co d particles obtained in
R ANl 3 T
t bbhanidled axede thepPRIKEIAY edudalientYRarGBMRRUAd g and 0.9
particle obtained in Exanple 10; Fig. 17 is a

paPt FEe S¥NEBeEist Pfhativerd te AyPEMCPMPoRMSt peartilphes ;

di oxi de pper Li a [ 0 ticl.es

obt ai ner-Th Bengs T° reyfrEnSRiBrHatuEah: hR3ipprmal
t peartibhetkemghtatefkeandonhes peettgr ek condamyuparticle

di,oxi de _supporting alunite type _conmpound particles )
oBPATRETI e EHTHIEE THP 5 BESTRCRE FER TARRANGheFLkaL i
Telpu i WYEMEE ONatthe akuni.be ihypacCappeurdiRabl ¢hesidRd type
manuf acturing  process thereof of the present

i AVBRPHBA RAFEigée8éscribed in detail hereinunder. 30

As for £he shape of fhe !&fkﬁfa&%fgncgfggygg of spherical
particles] as disclosed in the above docunent 5,
spiwdieel tkpeandmpound particles of Example 1-A;

Fig. 6 is a SEM photomicrograph of spherical particles
of Example 1-D;

Fig. 7 is an SEM photomicrograph of hexagonal particles
of Example 2-C;

Fig. 8 is an SEM photomicrograph of disk-1like particles
of Example 1-X;

Fig. 9 is a particle size distribution diagram of
alunite type compound particles of Example 1-E (the
horizontal axis shows particle diameter, the longitudinal
axis on the left side'shows;percentage (%: based on the total
number of particles, represented by a bar), and the
longitudinal axis on the right side shows cumulative
percentage (%: based on the total number of particles,
represented by a kinked line});

Fig. 10 is a differential thermal analysis diagram of

alunite type compound particles of Example 1-D;
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spherical alunite type conpound particles have been
known. According to the present invention, there are
provided alunite type conpound particles which have a
snoot her surface 16 and a nuch narrower particle size
di stribution (D75/D25) than tdfese particles, that is,
particlgES|ze uni formt and a spherical shape or _a

new shapedsuch &S & 9k3 %Pk§h8WlHQX5&8n§ﬁla§ﬁ8ﬁéhlph§etween
Palciper@t iaViRg A IEWrsRARR Dfulihe Egﬁé ynd particles
invention are characterized in that t fine and

usitf Sxarpile galt itglee igmgrscshd rsiare. admi Muum t he

parti cl r t_i.n t|on 18y e l.ow

cohesivﬁﬁgss aﬁg £ﬁ5§§%3p ?é? P 25 HFEEﬁ%éPTV%CgpPOHHd
t peirt ishage ofl Exangh  hey atde S'Itlﬁihlzdﬂtail z6:i sThhows

above _f eat of,.t he partlcle shape of 10 the alunite
t Yp¥ed SH§$EnZCBartP8ﬁeE B VR Hlel pReSBHLS ISHPMS CsANSEAKtance
bgsynderstood fromFigs. 6 to 8 attached herew th.

Figs. 6 to 8 are SEM phot om crographs of the particles
obtalneHan Eafplasudt reméopetsentvisnes ildght reflectlon

SaEELh oPSLSLSS . JhE ARSI, e SR o 2,

dl:ZSK hnﬁezp]arttlﬁé asoi ForsthoWastis HHdws avld el of(nm) and
aneasures for ,specifying the shape of each

YPELiCRLr BxdRe SRYE res lectencs ilfsy dand
spherl criy. vhigh QﬁvﬁEﬂeﬁﬂo ﬁgckBgS:Q?hf be! ﬂeﬁggbﬂﬁl

powder industry spheric
defrhddlas ﬂélE@&Eplg %- qurface area of baII haV|ng

the SarrP éfo' fﬁ”%,é gk&ﬁ&h éﬁ%%gag%gr%}*glsgr {iiié.ggam of

particle bec nes ¢
laleEEeSpizpél Cainpouﬁ\&dphh:ticﬁlefsCtbb@é.h.h}éd 6n Example 1-Q;
defined_as follows. 25 ¢ = (cjrcunferential [ength of

circle hs9i g 1hETsSRY F&?C@%O‘“Ja‘"srcﬁﬁﬁ@%ﬂfo% tiit@aigm dioxide
D@ﬁﬁpék@iﬁécaiﬁﬁﬂﬁér @%eabo{nge%a Bart@[:@eeeblta&n@aean

of particle) As "c" becones cl oser
pBrample 18;nore C|rcular The spherlcal shape of the

parti cl ventlon ns.that.the

partlcli %ayiﬂ $ §25££%1$$ |% 7 sIEgkf toution didgfam of

phntmummigrcaphie pupberating ah@hlt@e:y;iwmem%dﬁﬁl pé&rticles
"s" satjsfies 0.95 < s < 1. The hexagona

herlm
ﬁ%ﬁ%l%ﬁ tHe %%?TP felfh #AE present

Fig. 18 is an ultraviolet to visible light reflection
spectrum of titanium dioxide supporting alunite type

compound particles obtained in Example 10.

BEST MODE FOR CARRYING OUT THE INVENTION

The alunite type compound particles and manufacturing
process thereof of the present invention will be described
in detail hereinunder. —

As for the shape of the alunite type compound particles,
as disclosed in the above document 5, spindle-like and
spherical alunite type compound particles have been known.
According to the present invention, there are provided

alunite type compound particles which have a smoother surface
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invention nmeans that the particle is Iike not only a
flat 17 equi hexagonal pole but also a deforned
hexagon in its SEM photom crograph. The Wadell's
circularity "c" of the projection inage of the
particle when seen fromthe top surface direction or

the under surface direction satisfies 5 0.88 < c <
0.29% &M EREFHANET B clessiae (Q@lﬁ,tg-’s"-hlﬁil(ctrhéDvs/Dzs than

MR JHEM] /ARG 0 fh 9
sat Bi es pr%éegr atﬁ}%td 1%% E)%b 14éc@%‘isosf]‘rﬁ)er glnpl?gé 191 r%1 and a
0.spheri c®10sBap&her dl 13&w |sHepes baph aof diBR -pakki 6F &d}d&gonal

ese i nv ntlon ans that the_particle_is |like
@%agjte coﬁ}ﬁnpiaﬁ 174 SF Eg§éﬂgpﬁof18ﬁﬁ c?'lhgé’leaﬂ# thge Present

VA gelerts ofl &edlafddaet s g Ehecr%[@kﬁ%y OFe 'FTR3€3:90 uni form
the particle when seen fromthe top surface direction

ol R8T lAger §bﬁpﬁc@ndl gbeei ol addiftileon, g5 panticlies of
anget Re- @O 5 @en%f cJ ! . h4U Gk Scsbl{eo 1(\; S{E s!so%gﬁ{s high

di ameter of the circl sat|3|es prere
ddls@:e&s 1b15.lrm'rer:peelbed:’abifg dE theirdiags ﬁlt%&@htﬂ&ay are

rt| le is.disk-like . or onal, the corners
lﬁiglphﬁ &Rape ]?r%ya%%v%c{ﬁ Wre Rfuridie paytiele shape of

p th&%lumﬂy@ N cohpeuhlrfBrasPesd Jrat h?n?t e ﬂlt}gnt ion
er 0

rati o of the short dianeter (m ninumdi a
262PokE HrdfEssEoCmEXionuMidisamét &o) Sofatd asylesk |h(eadew1th

d
ramotof 0 (he? Fergt Aot DB RO brRRRERS ot N Bk actes

t hbthongdd uanﬁxempl(eaablfrmmd paeskart ahviehe ilengt Bpﬁérlcal
onal |ine). of the projection imge of

CERE AP SRS 1B g Cleet BorBOOha s Rt ¢ T amatihehown

t of B aceadir eLt i o sindekeSHE RG] odi éf@tél‘ﬁﬂfn EﬁeFlg
aspect ratio of the alunite type conpound parti

tBe present invention preferabl y satisfies 0.6 aspect

ratio <qd Qe é‘%cﬂ{éjhggsh tshf %Sé%lf L5 nvegé %}?30%% &f each

alunite type 30 conpoun par qE6S ¢
ap@pheqzleal thheaagnaaWadenldsskiircheaﬁ:cntm aﬁaoe@h@glbaty
llc tion and pu the particle dianeter

c AN Wt r BT FR duﬁgg s cﬁ[‘]% etFahdvet thaapovder gingestry.
sth@ﬂ)@llads ugbheriypeycogpousdipaihigl 88 RayiBgs.the

opti mum shape can be provi ded. For instance, they are
18 = (surface area of ball having the same volume as
particle)/(surface area of particle)
As “s” becomes closer to “1”, the particle is more spherical.
Wadell’s circularity “¢” is defined as follows.
¢ = (circumferential length of circle having the same area
as projection area of particle)/(circumferential length of
projection area of particle)
As “c” becomes closer to “1”, the particle is more circular.
The spherical shape of the particle in the present
invention means that the particle may be like a ball in its
SEM photomicrograph, preferably that the above Wadell’s
sphericity “s” satisfies 0.95 < g =< 1.
The hexagonal shape of the particle in the present

invention means that the particle is like not only a flat
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provided in a spherical formwhen used as an

anti-bl ocking agent, in a spherical, hexagonal or

di sk-1i ke formwhen used as a filler for

sem conduct or epoxy sealers, or in a spherical form

when used as an adsorbent. As ¥br particle dianeter, 5

al unllg} oun%ﬁfaru cl es haV| ng an opti nmum

parth et raisst disrgpdan in its SEM
Eiﬂdt‘%ﬁﬂ:dccﬂbgf’\!&bh I e il %d@@qk'sngzl&%tuq Qs eald g the

closest packing, two different types o afralunlte type

c SO isar tinsiass dﬁa\mhfg paﬁﬁlfcelreemhavea:m}e et i thee top

di Rt or i The al
ATl QTR A T B L ol HBARE i satist ies

slo.@iat |V var Yo 195 RERf ehkeedadyer age éECPE’sEjQ{kylc]ﬁ?ééé %e (the
di aneter accordin article_shape. That is,
e LERgth P shA dhaganal Aenayet 556 @wmwargsfles

|
BBk b?“"szgﬂne” B ek B e drbr ot P ¥ 06
to 1. 8T§m dWsén like spapei cfeshar paditdkelld Ke ahe present

hqé@,ggl%%gn {ﬁn]lggn%v gb}:éeczond1lz_31{)g15 parti@ée d| tl%;?lumn in

pniefsesaml ph@t@nh@r%g@apiﬂ ThRealdBkl @’ EYREreQMBOYRY “o” of
icles provided by the present _invention keep a

ELPoPﬁ%ﬁFFfLePelfa%m%rtm PR&GECleerbAbaggen from the top

agﬁ'r@ﬁ@fe""&h.?@c@ﬁbﬂoélghtﬁ@%c?éz]e S cd By e%%loﬁssatlsfles

means of evaluating the particle size un

t Bepsd Esc é/l]dehyl tisedad it O f D s @Iﬁrc&ﬁﬁswtbh(&he longer

SRPL rticle 25 size distribution by the rati

e s R S R A S R S Y

pﬁbtecbggfgﬁa@nyagcquai §OL 1p gL of the total nunber

of particles to the particle _dianeter D25 of particles

whi ch aERsRnfhReoPas51iglef 1ehdiehr Al kRuRBehespgonal, the

| p@bkhékssfakﬁﬁhgatﬁgalsh%epaa Bleea@h%%%f IR the

particle dianetér is on the horizontal axis
and t hele dhg mq‘e%npw@mtagm 'o]ﬁe frarrtni Chesets yaltdidt"edeans

h t Th | f D75/ D25
PPt Bl Fb Lo E b T B SRR Lo GBI EREL R o ene
i howeatd e togr e(mlmmaﬂtambeeiﬂ) A L&ns@{ ifldaWBheRicle or

1g}[lmot be ob a| ﬁy t he technol ogy he prior art.
©THat TP sOTt heSpahPrEl €1amekeyi Shinpumodipgeter or the

(DS ERS £ 05 ﬁlbﬁlﬁhﬁ’ln&i&gBﬁQf goaRouRd RRE! h6hE§S3Qhmeter
the present invention
(maximum diameter or the length of a maximum diagonal line)

of the projection image of a hexagonal or disk-like particle
when seen from the top surface direction or under surface
direction. The aspect ratio of the alunite type compound
particle of the present invention preferably satisfies 0.6
= aspect ratio = 1.0.

According to the present invention, the alunite type
compound particles can be provided in a spherical, hexagonal
or disk-like form according to application and purpose, and
the particle diameter can be controlled as described above.
That is, as for shape, alunite type compound particles having

the optimum shape can be provided. For instance, they are
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- particles) baséd on a SEM

has a preferred range for each particle shape. Wen

the shape of the particles is spherical, Ds is 1 to
1.4, preferably 5 1 to 1.3, particularly preferably

1.1 to 1.2. Wien the shape of the particles is

di sk-1ike or hexagonal, Ds isH8to 1.8, preferably

1.01 to 1.7, part cularlyﬁgreferably 1.05 to 1.5. As

mPAY 1§ d Bs B FRECTRE2 baf PTRI BhEN dperdras @ a9t -blocking
meldeed fon wﬂlwlbaﬁsgaganalw AAhet g Qsm%éz% used

thé 10 nost reliable. Sncé this nethod takes a hu
aﬁ@dﬁﬁldﬂeﬂiﬁ%rS@“ﬂé@@ﬁﬂ@ﬁtﬂr%poxEm%%ﬂamﬁﬁrmngxnfspherlcal

PSP ahRe RBeRCay dp MRl AR A g Eiagne aiameter,

ar € gener

metthoadse Thee awvepbond pé.rth@le@ﬂ%ﬁﬂigldﬂ/@@iﬂl‘ﬁﬁnh@é%tlcle
c nflrned t hrough experjinments that 15 the | aser

d S0 FASC &% &5OVE 9%t REF9rdinse trpsprldidadsian ansd
t heqvakdespebkPAg. r B0, and, %él‘lgtea{f:ﬂgdcﬂység@#agﬁﬁg , two

dlffractlon/scat ering nmethod out of these net
cladsésrens thpse oft alvedtbytvbe ssmpmanﬂopaq:tneles having

ChS U ey BT LY P10 e

dcbmbanat&nhscatterlng met hod was enpl oyed to neasure

t he part#cle di apeter using an apparatus which wl|
be descFiBeBlHBLEENEYPEr COTREUREL RBYtFLREaSEr thg Rresent

Pahikakeosl Z-:@ 1dhst i bution EDe Ehid f%%e%la%%e‘}faﬁ%p ReG3, ry

phot om cr ograp
chbaybérés dsam@tEQm@CC¢hélhgngodpaumueﬂs ahdp@hortThat is,

d t h I

AR FhR RarBus 67 pafl PEPEE oo b e a Vet agme SeepPpaay
ppatamwéaﬂfaaﬁéwﬁb@ ﬂfﬁ‘é‘%&@:@.c@@’!ﬁ&% zlltéos M #:I‘Qferably
calipers to obtain the average val ues of |ong

df afret@ PsiBinPagHdr lardivePers easbilved phtd &l é um. When the
batel 818sUre HQKSANK 62l h@ﬂéébﬁéfs 't HE gv@?‘%é'e%@condary

lameters corresponding to cunulative partic
dp@rrmels drameandr D26 oaze:commuprredpfrmmmyabometo 5 pm,
partic ul a (D75/ D25) 20
Sf%%%l?%%aﬁg%vgrgfﬁ Piyt§ %8nﬁoHﬂd particles having

partlcIIh6|aIumiméCMypéycampbﬁM@eﬁéﬁﬂﬁcléb provided by the
dIS ersibjlit an additive for resins and rubbers,

S UTYERR LR S Red O AL E6A0 R FBRBST yv Lhout
kﬁ@&ﬁh@ﬁﬁﬂf%@éeldnﬁem 89t WbhiBh they are small in size. as

means of evaluating the particle size uniformity, there is
widely used a method for expressing the spread of a particle
size distribution by the ratio Ds (D;s/Dss) of the particle
diameter Dys; of particles which account for 75 % of the total
number of particles to the particle diameter D, of particles
which account for 25 % of the total number of particles from
a smaller particle diameter when the particle diameter is
plotted on the horizontal axis and the cumulative percentage
of particles is plotted on the vertical axis. The value of
Ds (Ds5/D25) of the alunite type compound particles of the
present invention represents particle size uniformity which

cannot be obtained by the technology of the prior art.
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5 a resin or rubber mxed with the alunite type
conpound particles of the present invention, the

el ongation percentage of the latter is 5 to 10 tines
| arger than that of the forner in a tensile test.

- Thus, the alunite type conpourfl particles can provide

flexibiljty..Singe the 10 _alunite_type conpound
particl érgl‘%'r &5 S?%Pﬁritﬁrcﬂ&r Bléredstieibution Ps (Drs/Das) of

PaIRi Bl int BeMBH dehbbandl YRLE 8cl WAdsent i
particleg ahich nee? tﬁ% %Iose§t¥ggg§?ﬁg conJ?Pf&ﬁventlon

f f12sa2 pawifeangdcrarge foal ¢aeh pegsiti cBasstbion. When the shape
! i Qn. . i n_kneaded
ot R anias O At e o 0ot AT R reranny

onpoun i
priesertt. 3,npentionlbelyrmse fatdylwhi tiec@nd Z.hewhen the shape

ye&loPﬁng or {hitening of_the resin is not observed.
Ther EPGr BETHhE e8I thiteR ekt spdgradpaedi cPesiafl tire 1 -8,
PeegRralIYeNt heR fRe T, Lﬁ@fﬁic@fafgy?:{}%ftgrfé%fypi .05 to 1.5,

resins and rubbers, particularly

ant i - bl 8éknagnagehtmersutinavitot gramnictlienfdizmeter20 the SEM
i b b ' | uni t o onmpound .
RO R P 1ES s U4 S SRR ORE Ny, 5o cne
vabert it &) | @indenth s imdthes 5410866 gk 6ABUKREPF time,

thejr basi.c structure even in a strong acid .
eﬁvjﬁ%ﬁﬁréﬂncf_,frﬁﬁé;} O & CALSE ISk uptBeda Higqigr (78 ion method
”BQHU@bQEtEk|hﬁﬁhﬁﬁd(EQEc%QQ@ REQGEIIIG nERe ) Ul

e
ound particles of the present '1nvention my

type co
bgea§§éggN0ﬁ§edsaanSémpdebmeth@ﬂsbadTBaeihVegtogasef the

d : be.nm xed, wi th fiber,
PbrBaefs0PR0RNETbn Ry EnoR®s PheE HEblaR BuPErifenlss tnat
t bbe Jmssedt fEpent bay seheweeXeel hefhod)® the most reliable
adsoFﬁtiviﬁéésth%y are_ useful _as a dye carrier,

~~0

cBfoltfigva PLcBror Bsorm@nd Rese PRERINGAdPYI B dpser

eheetrophobAgsaRYer1Rg ALUALLEo ¥pSfC9ﬁ89%nﬂethods are
particles of the present 21 invention have a unique

xctage 8k ffq &Bisenobhageed oy timpaBBY matittddl (the differences
P A s

conpounas. eatures o
| egenaien, shhenlaseFahl 6f AzabdonabbatBebehgWmashod was

co red.with those of conventionally known
PR oEed VDR asRT SricHe DARE oot FOBHEBrASLAG SR apparatus

diyhis@Cki DD be described hereinafter.

The method of measuring a particle size distribution
(in the case of spherical particles) based on a SEM
photomicrograph was conducted as follows.

The long diameters and short diameters of all the
spherical particles (50 to several hundreds of particles)
observed in one SEM photomicrograph were measured down to
1/50 mm with calipers to obtain the average values of long
diameters and short diameters as the particle diameters of
the spherical particles, and particle diameters
corresponding to cumulative particle diameters D,; and Dss
are obtained from the above particle diameters to calculate

Ds = (Dy5/Das) .
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i mges of the alunite type conpound of Exanple 1-A of
the present invention, sodiumalunite disclosed by
JCPDS and sodium alunite disclosed by docunent 1.
"JCPDS" stands for 10 the Joint Conmmttee of Powder
D ffraction St andards which i4%the standard XRD

.. lable B shows the
Sgﬁrggfls;% o(rfflf c()erf) ng raa1§/ ki If-"}'lg&ftl 0 e? rRgPSIHA Pﬂﬁtéizb‘ﬁ?th@‘“ng
t xmmﬂmuﬁdemnﬂaﬁmhﬁyhﬂ'e @xdehg en Qﬁe@isgers ibility as

i nventj.qn,. potassium alunite disclosed

15 S Lilye gloﬂfnF?élé‘ﬁsépésgdbb?rloc‘@ﬁ@ma regin |<sr rubber
uRderst @9dnf & WRFAM € Al f?gr KSrs Q8L %@eufétceomrp%ref% with
Exanpl e 1-A of the prese nventi on as peaks 0

t I#e I(eI=U43) %G@J@ﬁi‘ e 24Dt H ades &rﬂd,lrma:re:jlwall compound

di ff from conventl onal known sodi.um al uni tes
|l?struceusréJf taljs%eé'ﬁ:d\/%"tfﬁ'te INE e um

alpl&attidalt@fgeEb&m&h% laﬁ\te@f ithe ﬂéeﬁtﬁrﬂlnﬁéyqlgfgﬂﬁ: than that
partl 1y differs fromthe conventionally known

CuhCEMER tiés § Feisid@ freset 22Thughl ha plemiTepsype
F@%ﬁp‘oﬁhﬂﬁx fplal:Q 1840 %]eml %331:0 'dé”'ﬂl%ﬁ%‘iw oglgcgotée

document 1 ----...-.. - AMR -------- AL
i} a.lum_te type compoumlsaaemeléimdtremmff@rrh(lﬂ ghrtofcle size,

PERd BosE n el o RepR¥astureiiie bvo8 aepnd particles

Ewatphende A theUBl bee s 0 HMth P lond 1 49 UNESE alséﬁlﬁbBHHuctor
alunite of Relative No. 41-1467 of JCPDS 25 -
SFF’@P’(@FH resin based _on Andreasen’s eguatign.

-arresin-kneaded 'Wlth-&]&& %}(unlf, —tiype comp%!u% E‘)%r@ﬂ. (ies of

conmpound of 20 3 441
the present invention becomes milky-white and the yellowing

or whitening of the resin is not observed. Therefore, the
alunite type compound particles of the present invention are
useful as an additive for resins and rubbers, particularly
a filler, anti-blocking agent or ultraviolet and infrared
light absorber. '

Since the alunite type compound particles of the
present invention are insoluble in water and excellent in
acid resistance and can keep their basic structure even in
a strong acid enviroriment, they are also useful as a filter
medium or filter aid for food processing.

The alunite type compound particles of the present
invention may be used alone as an absorber for bad-smelling
gases or as a deodorant, or may be mixed with a fiber or a
resin.

Since the alunite type compound particles of the
present invention show excellent dye adsorptivity, they are
useful as a dye carrier, coleoring aid, or color toner external
additive for electrophotography.

The alunite type compound particles of the present
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Al unite type conpound of - - - - docunent 1 d-value
Sodi umalunite of 3.49 2.98 2.96 No. 41-1467 of JCPDS

Alunlte t{ ~ conpound of 3.49
0 X

341298295 Examle 1-A 23 QOMNHNOOO
X000 N'~ Qm XOXI H

it ioh VG & GOt R3NP G525 S ATiRos 36 Gappared

Hw:[t)ﬁl M 24 hdi 1 ]Qi'chrn H Qi %e ~combbuhds Uail ' &id3 1ar

OQONGd N OO0OX Mf
compounds. The features of this X-ray diffraction image are

shown in Table A and Table B below as compared with those
of conventionally known alunites.

Table A shows the comparison of X-ray diffraction
images of the alunite type compound of Example 1-A of the
present invention, sodium alunite disclosed by JCPDS and
sodium alunite disclosed by document 1. “JCPDS” stands for
the Joint Committee of Powder Diffraction Standards which
is the standard XRD database of powder samples.

Table B shows the comparison of X-ray diffraction
images of the alunite type compound of Example 1-I of the
bPresent invention, potassium alunite disclosed by JCPDS and
potassium alunite disclosed by document 5.

It is understood from Table A that the sodium alunite
of Example 1-A of.the present invention has peaks on both
the (104) face and the (021) face and partially differs from
the conventionally known sodium alunites in structure.
Table B also shows that the potassium alunite of Example 1-A
of the present invention partially differs ffom the

conventionally known potassium alunites in structure.
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document 1
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100

strength

Alunite type
compound of
Example 1-A

20 3 44

i00

Alunite type
compound of
document 1

d-value

Sodium alunite of
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w Q 1 H ro 25 A description is subsequently given
of the process for manufacturing the alunite type
conmpound particles of the present invention. 5 The
alunite type conmpound particles 8f the present

i nvent(ion ape obt ai ned by addi ng a hydroxi de sol ution
of catfion: se|l ected fronitHe second group to a

e sollition of a donpoynd of an el ement based on

| ess

ac
t ha
wat

(fierst

gr ogip)

a cogrdir

anl—l of

haV|rg an ion radius of

atIOF
fAfr

10 nunmber of 6, which is
7, and a sulfate of the

abo

pary

aving an ion radius of

econd grou} H
0.8
r at
car
spe
be
| ea
gro
H3Q
ele
| ea
consi
whi
sul
fro
r at
—~par
Tar
athe
Spre
gred

ensure t hat tlhe al kali equi val ent
6—to—1+—2—praferably 0.8 to 1.1 and
okt a reaction heating. 15 Stated nore
al [y, the al unite fyge conpound particles can
ned by addrng a tiydroxi de sol ution of at
e cation excludlng.HGO , selected fromthe
second group) consistling of Na', K% NH4+ and
A m,xture solution of a conpound of an
bas®d an at: | east one 20 cation including at
3+, “seliected fromthe group (first group)
ng ef Al3+,~ Cuet, oZn2+, N t+, Snd+ and Zr4+,
s wat eri- sol‘Ubl el at™ afpH of -1 to 7, and a
f The labov® cati%bn|excl udi ng H3O+, sel ected
segond grogip to «ensure the alkali equival ent
congs 0.6 tg@ 1.L,F€5 preferably 0.7 to 1.0,
arHy—preferably- 0.8 1o 0.9, and carrying out
on by heating. Th& process for nanufacturing
e al uniite type cempound particles of the
rmventton—s—characterized in that the
i smcarried out by controlling the alkal
otel. 1 or less, preferably 1.0 or
cal, Tatio is 1. The preferred

nt ®ati
Nt he theoreti
kal i b

t he al
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| eds whe
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Table
110

012
.96

101
5.7214.96 | 3.51

5.771{5.72 |14.96 | 3.49

003
5.71

Type
potasgium
alunite of
No.14-0136 of
JCPDS
alkali
aluminium
sulfate
hydroxide of
the document 5
Alunite type
compound of
Example 1-I

Item
d-value




10

15

20

25

30

equi valent ratio slightly differs according to the
types of the netals of the first group. That is,

t hough the netals of the first group nust 26 include
Al3+, the range of the alkali equivalent ratio
slightly differs accordi ng to 3thet her the group
include Ti" or not. Thus, the alunite type conpound
particles of the present invention are manufactured

by the ﬁO&éQMEEt§oﬁrlo§%%%%% C%&gﬁ?ﬂ ?Q\réﬂ 6’!1%}1@2553];(5@5?5 for

netals of the first group or not
pff@é?égs?lcftmrmlﬁl’ai:taﬂmmg:ealuwe edymaund grpotitll es of the

p | es, ng the steps of adding a hydroxide
Itels%élﬁt qpe{m‘{eogjét one cation excluding H3O, 10

sel ect edher amunie cgrtgpe (CRPHA RAHDL QRS IcH itHe Yresent
K NHA+ and H3O+ to a m xture solution of a

c&ﬁﬁ&%&% azf ogfaheRf BY¥seddsnga hedeexide saliutsion of a
| REkYnnge M3t eaSr ABn ﬁ?‘ec‘%'%;d 9%@5”@@ %%?eegolutlon

fromthe group (first group SIS ing o
a gomaouniites m&_lmibaseMonmmaﬂfnn (first group)

er.-sol ubl e at H o % and a.sulfate of the
W%sv&ngcaﬁ Bin oA SiRT s a5 doRd Ay & 6oeRgPation

t hatbelreofabkakhiequi ¥ ahetérf 8bigbDecoREs 1 &4 q 3501,7 and
preferably 0.7 to 1.0, particul arlycﬁreferably 0.8t
oagsuiﬁatea??yﬁﬂﬁ% aheve Latekan i Qﬁecwl esaur). l2yiag an ion
S p fo uf.ac un| te t

s Eart aod - Soht shRy TSl SREad pguivatent
h?éﬁé@lb@?@tﬁiﬁltq dntoflag, I;easﬁem}:elm@t isonoexcl wthidngarrying

?_.ggggggﬂ'ag Ryégﬁaéloup (second group)

conS|st|ngo + and H3O+ to a mixture

sol uti osrateqonposnspeof £ etQIRP| SRS B28RUENtPbe! 888bound
two catjons including Al3+ and Ti" as essentia

cBRHOHENES, CaR IRE CbFHIGH szfea‘é@b% %ﬁm@dﬁjg)ﬁlutlon of
CQE‘Slé&éE‘QDrfg A3bn Q:kc"lud%ﬁ% l\gzﬁfdt %E?m Eﬂg group

Ti", which are water-sol ubl
s&'ﬁc@@@darquré Cablvetaaglml\laél é(ét emJ o EieY seeonitkture

g e_al kali equivalent ratjo
bée(g%gn%ég tO C_I_Ol'g) fOe 5’36'1 3? ea'len% #8.8? ?n at !l.east one
paait i o Ilanrdlyldﬂr@‘ &t Aast0a 81, 0sdl e s e AFFBAF K Y | 'g%upopflrst
a_reaction by heating. J,n the abgve f_l rst _and seco
N @%}:tc&qsﬁgq g@s , Cu*’, Ni?*, sn** and Zr +, which

is water-soluble at a pH of 1 to 7, and a sulfate of the above
cation excluding H,0%, selected from the second group to
ensure the alkali equivalent ratio becomes 0.6 to 1.1,
preferably 0.7 to 1.0, particularly preferably 0.8 to 0.9,
and carrying out a reaction by heating.

The process for manufacturing the above alunite type
compound particles of the present invention is characterized
in that the reaction is carried out by controlling the alkali
equivalent ratio to 1.1 or less, preferably 1.0 or less when
the theoretical ratiois 1. The preferred range of the alkali
equivalent ratio slightly differs according to the types of
the metals of the first group.

That is, though the metals of the first group must.
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the nolar ratio of the sulfate of the second group
(for exanple, 27 sodiumsulfate) to the netal salt of
the first group (for exanple, alum numsulfate) is
desirably at least 0.3, advantageously at |east O0.4.
The upper limt of this nolar ggatio is 6.0,
preferably 5.0, particularly preferably 3.0. 5 This
rmlm:rlucm iZ0° s thelusangal bF ﬁﬂaa&lﬁgeogst{ulﬁaménte‘g‘atlo

. us_.from Table, C which will be given .
e AL EEREE 2AESES e toite ther bhe S dngdgle T4

alod erst. OTBusTheneegihihs tef bl %oﬁp@%h@wf%%\yctﬂ%% of the
i nfl uence of the anount of a:catal ySt

aﬁ’ré't?@é’(‘}uéu%’(ﬁﬂ]:t%%h agte WWWQ@M)@T@ f[CNa]@*Hlng

r Ju fate
| SASFEbl BBty sl AU DN BRI group
canallysie. TEébIceerotReactl on nolar ratio 1. 0 0.667
0. 333 article shape Average glartl cle dianeter 1.423
1. 607 1536irs EnPTBFS5PERS OF. %@n tpgtpring gapdte type
spbapoaald prReficaals SprReHaalingShare HIJH ta)ef)&?ln a
Sﬁapé3 unlfo§)rﬁmty (D un:a)f%?rmo gIsm)stédyr%form g)
ABY B @FAget §odtifdone pfe Aitmises tc omdu ctadd. doy em‘u:e"Ludlng H,0",

I
878100 BB SSEN | BUEBPD-Sn YT o e

zKhe N®jtpenddH;Gerte ased xithreo @oilnatictn ofN at BembblusHl of an

nd _sec 0 .manuf acturi ng processes, the reactio
fﬁ???eﬁgog@(?&gd"@v@ﬁ 1pASE ©58e Cifrd o8 tlﬁélh’ﬁl&g Pai| 2s an

OksBendh h108ohPEnsRE PNse D £ qi
sulsf gt g) z:;L\s ggaltlg ys?gevvas@%@% or&fess S(% =¥ group)

r 69BEL BRhiBoeEeBRY kit heZ1pds t Néfos Sof* |m®r@s”t+ 28hich is

COULHIBOTLETROEH #4517 20c01L 508 £058 AL 5 e gove
Emahpbn gelgcted from the second group to ensure that the
alkali equivalent ratio becomes 0.6 to 1.1, preferably 0.7
to 1.0, particularly preferably 0.8 to 0.9, and carrying out
a reaction by heating.

A second process for manufacturing alunite type
compound particles, comprising the steps of adding a
hydroxide solutien of at least one cation excluding H,;0*,
selected from the group (second group) consisting of Na‘,
K', NH," and H,0" to a mixture solution of compounds of elements
based on at least two cations including Al** and Ti** as
essential components, selected from the group (first group)
consisting of Al%*", cu®*, zn®", Ni%*, sn'', Zr** and Ti**, which
are water-soluble at a pH of 1 to 7, and a sulfate of the
above cation selected from the second group to ensure that
the alkali equivalent ratio becomes 0.6 to 1.2, preferably
0.7 to 1.1, particularly preferably 0.8 to 1.0, and carrying
out a reaction by heating.

In the above first and second manufacturing processes,

themolar ratio of the sulfate of the second group (for example,
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An exanpl e of the process for manufacturing the

alunite
i nvention

particles can be fornmed by adding
of sodi um hydroxide to a m xtw@#® sol ution

is given

sulfate and sodium sul fate as a cat al

t FRAEHe sHiEa e ledin Vi me et ise e

a@(ah%f@f

2 hours.

rayllﬂxgnﬂHﬁ h

necessary,

'Oﬁs

e for

e R

type conmpound particles of the present
5 below. Alunite type compound

an aqueous sol ution
of al um num

to ensure

QabcdetO oB3%up
é&%f&f

A

(for

c@mmmuslqk es aeestfm |4 er ethe mp@@e:dlamdtddsf ethi®molar

% 25s

oht

parti

brH*  ReehERGe Dk,

he

alunjte ty

r?ngpi‘)‘fto’c"éé%a Y tHe

e Co

ound

raduif 3.0.

| MYEnRs menar ¥achib i§ ih@cﬂu@@ﬁ§§§§§)’a&\9aﬂé@é(§ué‘3?'zt Yr less.

pH durin

the reaction

and contro

pH

to ensure

pditt & @%éfﬂ?ésuﬁrﬁﬂirrﬁ@ﬂ/e UR | wikkech h'ellbrhﬁ:@sre@f hlehrelnafter

PEIQE e

classify t

B3R

he par

it

B

r|n
e rea

%%NP 3-

because Thar teslhess uni fTabhe A 1s¢@w aﬁrbmshaaelrafmence of the

obt ai n

sarar

" posaralian

d_of the reaction.

HN@2FPxk WReT 3B AgeROeF S@likion of

When al um num

CQ&H@M&!&QdE@Ql@bfﬁﬁééﬁﬁ f@IféH@héﬁhﬁﬁﬁ?%.m&&%@&%hgolutlon

second gro

up and an al kal

hydr oxi de in the above

s?ﬁtﬁéﬁﬁéHEWaﬁEﬂéatﬁ $Bl: F&Oklt fnd spdatmnsubfaype[Na,SO,]

‘EHBd ca

t|on o

R

on at

EIIC|eS can be obtained. When a m xture

ounds of el enents based | east

tmo cations |nclud|ng Al3+ selected fromthe first
ch are mater-solubLg at. a pH
£ S umi num sul fate and

group, whi
exanpl e,

a mxture sol uti of

of 1 to 7,

f or

sol ut |
cati ons Se€
hydroxide
exa

pg??FeFég

a

| iumsulfate 30 is reacted with an
Refctibhanesarncatdong
ted fromthe seqgond group
eating in the shnmed synt hét.FE7

alunite type conpou
fromthe above solid sol

unde

solid s tion of

sRAPEN diffe
. he

at

\dnrpd A4

m xture

| east two different

and an al

bn_t he

kal i
0.333

nd
ution

HA—conposition-—29 can
Cohcenegat pantbtle dbametent |
sel ected fromde first group i 8 se

on O rf

1an g3

1.301

predet erm
tal salt

n nor e,

alrue or
cdﬁ/%ﬁ deposi t ed

a ror%sate of —t
f%_ 1.14

TE
1.15

Shape

spherical

sphefical

spherical

Shape uniformity

©

©)

O

Shape uniformity ©:uniform

O:almost uniform

According to other experiments conducted by the

inventors of the present invention, when aluminum sulfate

as a metal sulfate of the first group and a zinc compound

were used in combination in the first and second

manufacturing processes, the reaction fully proceeded even

in a case where the molar ratio of a salt of the second group

(for example, sodium sulfate) as a catalyst was 0.3 or less,

and the reaction proceeded and the particles of interest
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5 on the surfaces of the alunite type conpound

particles. The synthesis of alunite type conpound
particles and the surface nodification of the

particles can be carried out at the sane tine in this
process unlike the process of athe prior art in which

a hydrolysate of a netal salt of the first group is 10
d&isBsid 8§ shtahBedeTaR dnRragxsrenet 6asgpehesppous@talyst
Phifidan @EUNGHEYLYREIEONPOURG PATIAf SR ANGARASE: o)
such as sodium hydroxide to an aqueous sol ution a

sal t of Aa etmdlealfi e pselcestseflof mamuifiae thirisly ghewlunite

Therefore, the, above proce is efficient and binding
! SR, Ul PR e B e’ S st Gt R 18y 19 Biven
t ka1 oy .hydrol ysate of a netal salt can be supported

on the surfaces of the alunite type conpound

parti cl 83Upy teneVRD sPEPpLESER3T b c1d@ cpni ks fermed by adding
the PLesshL d 0 : )Y in ¢ .

f or rru‘l&gés?%)éﬁ\ﬁ? 3?&‘. Fcal | y “ﬁ%¥§§§$&f%stso 8fmlth:r%rJD]fee§’ olution
caf dbusingt istilifede 204 byddtiresul for gasi £ cacad vis@nto ensure

Th article shape and particle size uniformty of the
pltgl? nltﬁjien\‘?:[rlfﬁ!i&n SN VR ST Aeditfe PedRPes L FRGHutd -Gp and
t BareRy naCbhe\Vd G alde RPbGChe L iR PHEPCH for 2 hours. If

invention. If necessary, alunite type conpound

pBECREFAZY  h&lrnfoamaénwadhnapse fypeexampbend particles are
I @G ar I [ S . obt ai ned b
SRR ceatel B el gt e R IR P e
t hdunnoegéagpe aoingouad pacitddd s032-, P043- HPO32 ,

cx32 , %l%ﬁ 5i 04§ agd BG83 . As neans, of substitutin%,
some or "R DP{EOAI LV IRAI OGRS e BBBWEF ST gaRyEntion,
agtdis olvt AeddkbakPCt Hd Nhd GoNARLIRPE GuAtd tHNrkSction
preferably used in place of the sulfate in the first

afBdseRrieP hifut i iR Rgkddesses i zemn Heormiuy actlike the
0brbBE e8! Sk hyPEy CAPOUNgy <BAlE I1e) ggtq%%é{g%%g%gggrind

i hvention, the ape of the obtal
berselassifgl yheoparovlitédsbpfaecorhienandonfantie typesion

g% cations of.tge firs rqup i.n the 2§$ve )
ROFARE ANy S pr Mt f 178, AR AR aCs PhRgiged at
tteef&ngtofr e ae&ctoB8hy al um numions, spherical
particles are obtained and when 5 a conbination of

al unmi nUMReD R BN R kel fake ienreaated withaai uhktune

| SoVs€on ELH G gBﬁE&iﬁ!‘Lﬁ& A5 AlfFL ANBLAeYons selected

from the second group and an alkali hydroxide in the above
synthetic example, a solid solution of alunite type compound
particles can be obtained.

When a mixture solution of compounds of elements based
on at least two cations including A1%* selected from the first
group, which are water-soluble at a pH of 1 to 7, for example,
a mixture solution of aluminum sulfate and titanium sulfate
iz reacted with an mixture solution of sulfates including
at least two different cations selected from the second group
and an alkali hydroxide under heating in the same synthetic
example, a solid solution of alunite type compound particles

which differs from the above s0lid solution in composition
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Meanwhi | e, when a conbination of alum numion and zinc
ion is used, disk-like particles are obtained.

Furt her, when a conbination of alum numion and
copper ion or zirconium 10 ion as cations is used,
hexagonal particles are obtai . The rel ationship

bet ween t he shape of the particle and the type of the
catto %Mﬂqoéi?%@plained based on the above general

forml ayfleh tHeeRMeen 3@ BXIcE &NneX 1 $atd o oS than
particle becones spherical and when M I's N t+, §h +
oRAlTE sglectech&rpar thel £inst @mgpriss sephe i gireddtenrmined

M,, . t _t hel e bec s disk-1li an en .
W froge' 2 pPRby k8 AP IR it F RaR deposicea
Tlee thaufactatdngfcondidliwns: @rgpkeabmpesn@ipdfeicles. The
obtained particles wll be described in detail with

r SFEETSES 96 A0 Tgs FYPer eompaied Papite 4o Fagd the surface
shes ik thelabi onsdify Lt c8hkad 'ca%@?@%é [the same

ratio and average particle diameter or
t kémeeatt tlohs trpee ot anel jike déte prodBEsf of the prior art in

SIS (A Bl 2 SR o

odepoati t88@anlels Bt @ lo&l dn aquh&@leei'%pé abiPotind. ¥y adding
sg&erLcal sodi um al unite type conpound particles .
haviRd t&n TYPEr SGEPORRM: PEFE1gilerease of bespssuehoag fpdium
aRgdtosi BESL D% aghed @ @oﬂ.ﬁbﬁéhn@g'a %g.ll%' gf £ el cation
the relationship between al kali equivalent ratio and
ageragecpafrone taedf dnet eyraup D73hB2E fulren thé@bove process

QG [ t0,170C for the synthesis
ofBNeE AR el Ding3ndikp Bhe) S5 ©Bsepd Sadtaiiong
to Fig. IR, ishesetibessenst b@p tEacaal hpdroysdle 8F a metal

170§ and 0,835 < al kal.i equivalent ratio < 0.9, .

sPheFi €aP PeodvBRPEFERi PR EhpesEbipeaRdopaFbpchéynite type
havihpeuAad pYBE 888esPBYt LRLEaH] 0o £0

iR, 9185 g8teq0y Lok oA ol lpfoct Bodel arc.
shows tHe thespiresent ioyepdriosonsdme sifaps0.’anphy theeformula

RS DB B %555 Tindlof Fiar”peovppeitures

tig oty isigani cMaOD6Ah3 (¥ paktI21eQhafe bhd Particle

63H20. In_this X X
size uniformity of the present invention can be maintained

by substitution, thereby achieving the object of the present
invention. If necessary, alunite type compound particles
having a new shape, for example, rectangular parallelpiped
shape can be obtained by substituting more than 1/10 of y
moles.,

Examples of the inorganic acid ion include 80527, PO,%",
HPO;%", €0,*", NO;~, Si0,*" and BO;* .

As means of substituting some or all of (S0,°7), with
the above inorganic acid ion, a salt including the inorganic
acid ion 1is preferably used in place of the sulfate in the
first and second manufacturing processes.

In the manufacture of the alunite type compound

particles of the present invention, the shape of the obtained
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reaction, only alum numsulfate was used as the neta
10 conmpound of the first group. According to Table C
spherical alunite type conpound particles which are
uniformin shape and size are fornmed by controlling

t he above nolar ratio to 0.3 @0 nore. Fig. 3 shows the
relationshi p between hédrothernal 15 reaction

t BRFELELGFcCERPS REL1FFELYCdY contielleq by sorimdition and
gl ' ' . tiois 1.0 .
Rl 2 RSl S L SOURURREN g A0 uns

6pI2ce@sc83H2Thatils, Fheshons ddwmiowdert the first group are
héd&ot ermal reaction tggferature,is 120C or hi gher,
t RELYi BSOS o St el it L BATEIRAPF B eRtpiRFEANA when

rat cembfind£Qoand 821U hufPiendbndN ndld@hl 1 fOUItUd 8k or
ratio of 0.9. Fig. 4 shows the relationship between

h{dEsRAERMAN ischgedorsnbeipetat protind esharavdsagebtained.

second j cl ' . | uni t.ype..compoun .
cor ol IaRRALL 8L Gt ATELREL % Al e B bHERROIRO WG 2inc
sypbhssusedf ANEKOAGASP4 N1 8s A0 e(hatned. 63 her, when
Fig. 4 shows tha% m&en,the hydrot hermal reaction .
t BnpeFRIGPEIPR 2502LBMiBHR, 1N uATEeCPYRRY coRBogkdZirconium

Pachi &ke8at DaNENYs afis 84 OT RERa§ERQDIBE ¥ PAT LECL L prained.
dianeter of 1.2 mor 30 | ess are obtai ned at an a? a?l

equi val B nedEtd wfshirobetasenie shafoeoaf Rilye pa3rindle and

Fi r N j in _the present jnvenptio

"L Al U HHE TR R O LSS DD e

t eaperal ufermahge (L. nofleempnef erablot 1645 $0ed70G is “o0~),
ion tenmperature is |ower than 90C .fine,

V%gn the react .
39°¢ RFTTLTES POt S al ake Wkt od s Mg, Sn'' or
becONeshy vt 1 OVe BNdb HRR M dpdeRea1 filen M7 is zn?,

contrary, when the reaction tenperature is higher

tHa® RH0C Cckpieewpne i ientiis andegliared!’ Wi cn’l or zr,
| BEuStLL Al L UBDEGHEL TR dBiRaf SaCt i o 5 may be

carri'ed out 1n an autoclave I1h a sealed condition or

open cdih tnaonifathenr ity ebudd t oy pend ot@atites of the

D T g 8 SR ET b Y Ol & 20 B agerence
resiwigd, 1 hey hayesarBElespecific surface 10 area of
preferably 0.1 to 30 nR/g, nore preferably 2 to 10

Fig. 1 shows the relationship between alkali
equivalent ratio and average particle diameter or D.s5/Dss when
the reaction temperature is set to 95°C for the synthesis
of Nag.s6Als (S04} 1,92 (OH)6.12° 0.63H,0.

According to Fig. 1, when the reaction is carried out
at 95°Cand 0.835 = alkali equivalent ratio < 0.9, spherical
sodium alunite type compound particles having an average
particle diameter of 0.75 to 0.8 um and 1 < D;s/Dss < 1.2 are
obtained.

Fig. 2 shows the relationship between alkali
equivalent ratio and average particle diameter or D,5/D,s when
the reaction temperature is set to 170°C for the synthesis
Of Nag.s6Al3(S04)3.92(0H}6.12°0.63H,0.

According to Fig. 2, when the reaction is carried out
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n2/g. Wien the alunite type conpound particles are

used as an adsorbent or carrier, they have a BET

specific surface area of preferably 0.5 to 300 n2/g,

nore preferably 2 to 250 nR/g 15 Since a support
conposition supporting the fol3lowi ng inorganic oxide

or ceramic by the alunite type conpound partl cle of

t fE BY s ﬁv%ﬁh%ﬁﬁkr@léc@@\dﬁ'aﬁé@nwrtaﬁ@“ 0 9, spherical

C QBB ald M & NYRE nﬂ% S%ﬁ\;wﬂ?{
di spersibility |n a resi han en the |norg |%{]gav%rage

opa2d icdreadiianies edi pécol yoadsder. & gmaanhdsi nc and/bioh 1.2 are
a%l cE %S|dst ance, it is suitable for use as a carrier
for various additives, that is, thernoconductivity

pr ovi di mghdgeOtalsdrd is@lows €BRA 0k h M & bfPEQM%QL’ESon in shape
ent , adsor bent, for exanple, water adsorbent or

mongr &1 marl%ﬂlc&g‘éqtfowdathm ehengdma the @mia@dnéfmtlo of
(msbm%rnmfzg@&i LAY Cari 8r. oheat éﬁé“j%'?gr

mat eri a agri cul ura films, ultravi |nfrare
| isyimthestisodfe Mafhoss At 0 69R1)i1cH @H)ulﬂzr@vwﬂﬁl In this

f bbe
of B Ror GRS LT AT FBL A (P AR oY R Ea

Scbmpaund ¢f e PUrde, upti mony oxide, tin oxide,
cupl c oxi de, nmanganese di oxi de, zirconi um oxi de, zinc

oxi de, f*FFQHFI&ﬁGoR‘P Jeblm G neRjebpad atymitxitd@e compound
dﬁﬁ?@lbﬁ.@b”ﬂh?éhdgreﬁiﬁlef&nlr”? é'hgtg)xi éféfa Caf%]iaurrﬁ formed by

trioxide, barium oxi magnesi um

ogpdsrolilingnitive nﬂ:@medmoltalxr amitiim rict roi.de crahicale .

net al Licates ica, zeolite and inogoljt. A

pr edet el’r:'ﬁ?ne Fﬂﬁgﬁ Sﬁ]ec5Ff1B§18F83i18egefzgegﬁ‘ehé(fiﬁf'?it%'*@rmal
t yaaccmaaoueﬁp@ﬁatwé a1 ihelt i 6QAPOS i 41181k (SRR beﬂpound
the above nateri al ikkneadl ng a resin according t

aBﬁFF&EELFEnWQEBr thy g ﬁﬂﬁgeﬁuﬂvﬁﬁfﬁaﬁ aAbtReds 1.0 and 0.9

syfstpat &1 @l Yoo rbon
by CVI é %Ig@grra ngﬁor 1‘&13%&)9 hdug ﬁeth?wlé 13 um?lgcijypmg 3
cshpwandhpar vhehetbk hlsrdrpthsemall meection cempbeatsed is

I dd chavi h di bi | )
55 Ao BRCRIILR S0 20 o 908 SRS LR Ko

paghichtenanrheibubther oi paAOYEd sbyrMpdirbybRIaht S§1kali
surface.with at /| east one surface treating agent

s%‘ﬁ%%Y%@:lenFrB?rFf-ﬁeOEr Bup-consisting of a higher fatty
acid, apiQni£ shows the relationship between hydrothermal

reaction temperature and the average secondary particle
diameter of alunite type compound particles when the alkali
equivalent is 1.0 in the synthesis of

Najy . 00A13{(S04)2.00(OH) - 0.63H50.

Fig. 4 shows that when the hydrothermal reaction
temperature is 120 to 150°C, alunite type compound particles _
having an average secondary particle diameter of 1.2 pm or
less are obtained at an alkali equivalent ratio of 1.0.

As obvious from Fig. 3 and Fig. 4, the thermal reaction
in the present invention is preferably carried out at 90 to
250°C. The temperature range is more preferably 120 to 170°C.

When the reaction temperature is lower than 90°C, fine
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surfactant, phosphate, coupling agent or ester of a

pol yhydri c al cohol and a fatty acid. Preferred

exanpl es of 15 the surface treating agent are given

bel ow. higher fatty acids having 10 or nore carbon

atons, such as stearic acid, 3>ucic acid, palmtic

acid, lauric acid and behenic acid, and alkali netal
s#lagisflashése moghebthaneyd, athdsreaatianesatofbdugiesy very

al 0 t | al.cohpl and ol eyl alcohol; 20 .,

a%%%ﬂi%ﬁgj%%£¥?§%§§§§%%%'agﬁ%gﬁ?éFggk?ﬁrﬁé &%@?é&ﬁ?ﬁ@ﬁgtlon

gltlya?'@jera&:tmﬁ :Lsarhbz@a(:jdlgrtdﬁldaf mdm,essp@ii%- ? nt is

sul fat.es,. ester-bonded sul fonates, am do-bonde .
HeBhESl, Whder ShbRABEC LR F BHARSRI S EeREPQ horthal react fon

s
alrd%yl 8eybasuh Eanabesin Hfshatorarded al kydar %d condition or
sul fo I u :

nates and am do- bonded 25 a kyﬁaryl S onat es;
plepsPhacesiidficaei d and al kali metal salts and amine

salts o - _qr-_diiesters of orthophosphori cid

and ol eglpgg]n@%%gllugrlt&%%fzogpggﬁl pgﬂ"l &t l?%e@-le bresent
t herveafticsi laarke ve@dplinngppderts iSMCFid9 ds where anti-block
y-(2-am noethyl) am nopropyltrinethoxysilane, 30
yP%?P&‘ﬁtFr&ét Y19 é‘r‘?i%‘éﬁﬁ@pyﬂx-#@ﬁ/hﬂaénewét R&ly spegadic surface
Naf3a( BEVHRY | pogbhyh) m ¥ Amnans j

siLa neh%d%£§%?§¥?321@yﬁggyganggypropy&?%%%%{ o§§2X¥O 10
| @hég - yifmn ddist epruopykt tipet horysithdnearticles are used as
%ﬁg%?%%ggg&%g; ﬂc%%%?é§4n%;‘xg¥zl Elfalvgt goﬁ}é%‘l ls%g%’ific surface
chlrenopf qnye Petdtyl§ rd .retBoxysith’IRe, more preferably 2 to 250
hexanet hyl di si |l azane, y- ani 1 inopropyltrimethoxys

IQn&?- vi nyl tri met hoxysi | ane,

oot adecyl digel W{sokd IR Wodaciony -
chloride, 5 y-c%ﬁ%ﬁoprop Ine?ﬁ§#g¥%%#%oxy3| gﬁ%,fOIIOWlng
7inergapiopegpenerhykdamchbyy shieamd unite type compound

L1 richl-o i l.an i et hyl di chl.orosi | ane .
PrRbthubCRroraE PRREenl RFVERF ek or derr s dance wich a
veoglrent ébhalysi kavben method has higher fluidity and
vinéﬁtris%,-nethoxyethoxy)siIane, 10 . . '
Rt PATEY 5}&1}& oReRyFFetRyFEARNERABXYEE| dRgrganic acid or
Yedl36i €D/ @k PRYE THLNERT POYSEL BA%NA high acid resistance,
y-gl yci doxypropyl tti et hoxysil ane,

yiwethasritdxdpriopy luas g di geritdrysifbanearious additives,
VefEL nag! YLRXYROABYLIEE DVL €18 00%Y 81 h8 Shent carrier,
conductivity providing agent, adsorbent, for example, water
adsorbent or moisture control agent, volatile organic
component (VOC) removing agent, dye carrier, heat insulating
material for agricultural films, ultraviolet/infrared light
absorber for cosmetics or ultraviolet deterioration
preventing agent for rubbers. Examples of the inorganic
oxide, metal and ceramic include silica, aluminum oxide,
antimony oxide, tin oxide, cupic oxide, manganese dioxide,
Zirconium oxide, zinc oxide, titanium oxide, antimony doped
tin oxide, tin doped indium oxidé, ytterbium oxide, tungsten
trioxide, barium oxide, magnesium oxide, calcium oxide,

titanium nitride, chromium nitride, alkali metal silicates,
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15 y- et hacryl oxypropyl net hyl tri et hoxysi | ane,

n- R(am noet hyl ) y-am nopr opyl net hyl di net hoxysi | ane,

n- R(am noet hyl ) y- am nopr opyl nmet hyl t ri met hoxysi | ane,
n- R(am noet hyl ) y- am nopr opyl net hyl tri et hoxysi | ane,

y-am nopropyl tri net hoxysi |l ane,3320

y-am _nopr opyl tri et haoxysil ane,

n-"ﬁﬁ@ﬁylz-efﬁ&rﬁen&?rcg ci‘—zfﬁqlri'é:t'_hoxysi | ane,

y- gl yCi doyyed ot 1 B ERARYS bhaRen 8R%Grovided to the alunite
y- met hacryl oxypropyl tri met hoxysi | ane; tltanate-baseg

coUPE FeTRGERds pagthcde cespriepycompiosdstiear sypporting the

ti t : : : : . .
i é%%?%p@?%%?é?%ibo%tkﬁepa)(/irlgﬁﬁ8‘836%3%%)%?(%%%3[1‘@ to application
| sapbygpfbtnifg-ant hetdty larmimoetdydgr HdtdeAR@i@rial such as

i sopropyl tridecyl benzenesul fonyl titanate,
{ BERRYct FRBPSLE OF GAEPOPhO¥pRADe) Ele@i £VD or PVD.

bis(diOREEHEMQHPBHépﬂﬁﬁﬁlEéyﬁg§$ﬁhgp%55ﬁaab§rt§gle of the

i sopropyl tridodecyl benzenesuf anat e,
t BYESR86ptopsit bl o diaocbe | phad phites)tlivt anasdre additive having

P s e R,
t ofahhtepartiopeopyht beogh@aBbyl tnbad@ed b3dmodifying its

i sopropyl di net hacryl i sostearoyl titanate,
i E‘dgFa% W%ggt By b§RET aBR§| SeFfanat breating agent selected

| 808MOBMbL §1-6GH 0CbNEPEOSRRALE) L1 LABALE: Fatty acid, anionic
I sopropyl tricunyl phenyl titanate,
deethpFpaRhy| BRospbabee Soublangt egand or ester of a

Li it ; ' based
Lo L 0L 0 VTP D09 e o
dihsopuppycat ereatingenyenphasghiyi eendbpheny! hihaeeykatty

hosphite,, phenyl ditri decyl hosphite, trinonyl phen
B%%JS ﬁil’tae\f‘ll?q) 10yor more ca¥rbgn atpoms, such as gtgarig acid,

4o Aic bt ybidenss bh s Be et by - Badz b .té/éfcﬁ)eéﬂé)ﬁgjl%ﬁiéjegcid,
yl  phosphite,” trilauryl thi ophosphite, esters o
Y [Ridra ld maradheaktaed theey hatghisr fudltyascjiyeesihfates

Sor PR A Lo i BTt AeTaRe 9 pBro S sl @ Looho
pariond @ suictthctbataboweh agrdickattd€atiNpgoagenhy1bhe glycol
S rfearce é&fg&lg&gggnstulnfay be added :after any one of

H . ates, ester-bonded sulfates,
ester-bonded sulfonates, amido-bonded sulfonates,
ether-bonded sulfonates, ether-bonded alkylaryl sulfonates,
ester-bonded alkylaryl sulfonates and amido-bonded
alkylaryl sulfonates; phosphates of acid and alkali metal
salts and amine salts of mono- or- diesters of
orthophosphoric acid and oleyl alcohol or stearyl alcohol
or mixtures thereof; silane coupling agents such as

Y- (2-aminocethyl) aminopropyltrimethoxysilane,
y—(2-aminoethyl)aminopropylmethyldimethoxysilane,
n-B-(n—vinylbenzylaminoethyl)—y—aminopropyltrimethoxysila
ne-hydrochloride, y-glycidoxypropyltrimethoxysilane,
yY-mercaptopropyltrimethoxysilane, methyltrimethoxysilane,

methyltriethoxysilane, vinyltriacetoxysilane,
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thermal reaction, filtering, rinsing and drying steps
in the -manufacturing process of the alunite type
compound particle in which the alunite type conpound
particle is formed by a 20 thermal reaction, filtered,
rinsed and dried. When an inc¥ganic oxi de, netal or
ceram c-is supported by the alunite type conpound

par ERPECPrrRRYAMgHiNYE tijpe tdemysiddnsarticl e my be

S ed it .
W e SR R e e R R ERANR ISR
t Mty 128 tduysiits nlegnebe added during kneadi ng

Sur f, e t he carnried t a . .
c%ﬁﬁ%ﬁ%%ﬂ%ﬁﬁ%ﬁﬂh%%x?%ﬁ%ﬁﬁﬁéiQﬁﬁ%ﬁéi&%f?%mﬂoQﬁuWHﬁblorlde'
p'YO@ﬂi6ro%B@p@ﬁﬁuéﬁhﬂﬁih@@h&b&ﬁﬁs@ﬂ%n@,eat' ng agent is

0.01 to O parts by weight, preferably 0.05 to 5

pdr 8T BFPREPERPYBASEHY 190meRhegy sidene by wei ght of
t Hﬁt@lﬁ}l‘%‘ﬂi@:ﬂ]}ﬂ%%sqq_%n%iﬁﬁﬂﬂﬁfﬂﬁclﬂl&@é Hufe type

conpodnd particle of the prese invention 1I's caused

t 6rdmgrdnvtl cil. dmgerigamies  oxingd, t miethalowrys 1 leareani ¢

directly  or after..it is surface treated and then can
b3193§5§¥ﬁ§h?¥¥§%%iﬂﬁﬂ(Yﬁﬂﬂ%ﬁﬁﬁﬁ RSRRKYS ey s1lane,
belqw, 436poRyaRRIehet 10 Re h@/lrl&%'l'nr% HR):EBN fRITPound

include resins such as resdl and novolak type
phedbY ¢ tAPBEPHSPY ke bRy hetheslailamel ani ne- ur ea

CO- ' LE m, ne-benzoguanam ne
cg-%gﬁggﬁég%#gﬁp?gg%E?tgg%%?g%gﬁgfphenolic resin,

by spdehatrAlbypprepoXyet kgl dimebhomissat adeepoxy resin,
bi sphenol F.type epo resin, novolak_type epoxy
B %?f¥}8¥ rgﬁxiﬁeFﬁgﬁa}eBP9syagﬂaﬁﬁmg type
POy RESH Lol yebEyimeEhPI Y BELEROXY 16881 N,

het erocyclic_epoxy resin, urea resin,

uPeB{pBiRaEGENYdE- AT PeRYPPTDnat byhdlinebheyyEbiane,

o B LR e RO Y o b SO AL PEE b ERb R L3 e
copplgmenpethpy ) yedhimopespy hyétiaget 2i ethcopel yare,

vi nyl i dene ch| oride copol r, polyethyl ene,
pbl Wﬁ?%ﬁﬁﬁ##%%mei%$€%%¥£$%%epg|§c0|Y pol yet hyl ene

1p- dveirenhit byed Bt £iethoxysilane, _
poly(ethilene-phlorotrlflporoethylene), acrylic
rRsPhRenp b yeAmiNeREORGhEE Heg Hrexypbl gbat yl ene

PR og) ahalL B Aol VoL e, seS
poinehaterBloxypropyltrimethoxysilane; titanate-based
coupling agents such as isopropyltriisostearoyl titanate,
isopropyltris(dioctylpyrophosphate)titanate,
isopropyltri (n-aminoethyl-aminoethyl)titanate,
isopropyltridecylbenzenesulfonyl titanate,
tetraoctylbis(ditridecylphosphate)titanate,

bis (dioctylpyrophosphate) oxyacetate titanate,
isopropyltridodecylbenzenesufonyl titanate,
tetraisopropylbis (dioctylphosphite)titanate,
tetra(2,2-diallyloxymethyl-1-butyl)bis- (ditridecyl)phosp
hite titanate, bis (dioctylpyrophosphate)ethylene titanate,

isopropyltrioctanoyl titanate,
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pol yam de MXD6, pol yacetal, polyester, polycarbonate,
20 nodi fied pol yphenyl ene et her, polyaryl ate,

pol yet her im de, polyether sulfone, polyam de-in de,
pol yphenyl ene sulfide and liquid crystalline

pol yester, and alloys of resink¥® selected fromthese;
sy.nt heti ¢ rubber,s such, as chl oroprene rubber, styrene
mﬁ%ﬁﬁﬁﬁ%?%%%%% AHHVTS IR Y et hyF&RED5 propyi ene
r Ulayropgytirdd <& daihlera i £dv-pr ostd 4,008k ed  pol yet hyl ene
rubber, urethane rubber, silicone rubber, fluorine

r GHSSEYE CRYol B s GhrasHey Tndstnhatie) thikanfitne rubber;

S oyt A q Vi Ny, crvlic fiber
AR T AR, B e, i Ay L oyR¥erare
céliltdrese, aaldyidiiic B eraiay;]l ettlarldne prideidtand

collﬁggn, natu%fl reiLns shel l ac, . danmar, anber, .

c SRSt EOpPIARE RBAPLE AR 13T ACEEOREPEYSd g num
agiaedpipsahesed rigHs 1 GldIfSS Ac8iddhy1 - tridecyl
cellulose nitrate, cellulose acétate butyrate, eto%,

c RY@sphifieas thesvindidayiseny Ip b phigieas tiis . nd 1 phreny1

al yry : e conmpound particles can be added to a
s%%tﬁ%??%xgolyner at a high density and the resulting

cénpésibuityn icameratia (3 -ee hyachat -GaltyleMdasal) /it ridecyl

otgfr p%opertL s of .th ,s%ptheth pol ymer before .

aBi PO tes Fdlargre, Hhiophesphiss .d 43t&rss of polyhydric

carbonat is0Anaf £&beyal i esudly REs ‘Eﬂ.??%lﬂ‘iil Rdhbistk8%ate and
ul ar

and the synthetic polyner is parti 'y preferred.
THeéY&REGHt mePopReadieuni te type conpound particles of

th ' t] b '
ol yher RE15oEOHES P L80d00 LR bR 230  Endt AR veo tvpe
t cofPopantsabyi ekt ghitth the kel etalfhyelt t@a8hPpaldent, the

b i ght based on 100 parts. by weight of the organic
oSO RBFSChRRACARS PHERCL RBYahsuAAders aEvam eRYt RER 55 the

PehErhyl Ve Gt iod N€ i8keeaihgOf r1A8i AHAd ¥8yifF steps in the
described in the Effect of ‘the Invention cannot be
f PPy LAty AP R eeRs Wehhehel unbtatt ype kampeunthparticle

90 PaL | W effect s f.urt her
in%rove%?b%%%féﬁgﬁﬁﬁeo f%é£§&ﬁﬁF¥%?%%¥6€1€b%Eoﬁﬁamed'bY @
pehermabésragchibnl | Eilterpdef etabbd Bnd5dreed00 wigsd San

CuUEL L O Phsletal Kot S RRie PLAS AN s
g?ﬂiﬁgé%%%?? g{]aﬂﬂ"tﬁ:fé ) lt@le a3 udeee khBd LOmbBEnE p&Fticle
may be surface treated after it supports the above substance.
When it is kneaded with a rubber or resin, the surface treating
agent may be added during kneading. Surface treatment may
be carried out by a conventionally known process such as a
wet or dry process.

The amount of the surface treating agent is 0.01 to
10 parts by weight, preferably 0.05 to 5 parts by weight based
on 100 parts by weight of the alunite type compound particile.

The alunite type compound particle of the present
invention is caused to support an inorganic oxide, metal or

ceramic directly or after it is surface treated and then can

be mixed with an organic polymer compound listed below.
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I's unsatisfactory and when the anmount is |arger than
100 parts by weight, the effect is not further

i nproved. Exanples 25 The follow ng exanples are
provided for the purpose of further illustrating the
present invention but are in ndé way to be taken as

imting. hem cal dinth foll ow .
o ERBIBEes A FBAUHEI I POLYEE ToP RBOHRR A AR 8Lsp such
Voo FaEel Ghelinealo1lakdesiel BBenblidc ngﬁﬁﬁbiéégn 188 resin,

ot herwi se. Anal yzi ng mefhods, testing netho
appRtAIRRSUT €R ego T pOEtandh esoN Fesbe, descri bed

h IQPEL ive index nethod: 5 of a

sgﬁg%e pd%ﬁ%?ﬂ%%%ag%%@%ﬁ%ogg—ﬁ?no?nﬁagﬁ?Paﬁfgggs

o gkl st pieato bl tespef setsphétoU! Ar 86081 Ep¥RYESesin,
fagr 10, mnutes, and a transggrent portion of thg
oﬁ?%‘?‘?fe‘ba‘a? FBPLY Orf S Ias PE§P s&o(%v%fiypﬁgen@ﬁﬁrsﬁ.mmnovolak
S 8 tdy fd 0Dt .

o ey PETIA A ¢ % 8P e 8180 81 e dFLamine type
r TREES Giftiey, E3tvCcATATO=6ber tyde)epdRy SEMmethekrocyclic

a [ on. v of. 15 kV. rKi i stance of 0

e P T T R S oo R et OO B OBy T
apparctalsbaea DN ipf uhkhaakutelt folydBtéB)resin, silicone
differenti%! thermal anal ysis nethod: air atnosphere:
16T B Bt a il ehkeidsa; viember at ur:e
elcemair{Gi 1, i1 okl 1Y r at:us; A\ ta
S 5%’ TS 5%(131‘ R S’ta”ﬁ’lmaﬂﬁ%ﬁ%@f} ?f)e te
| ROBOAYWSIYS rholddeBr driauistd eamthoknppeshtetshylene,

F [ ansf.or.nat i i.nfrared spectrophotoneter
PP R, B g BRI P ertiere
s iteeregibsvai lautte, 0 G (ERIHYAGN A EaM & NS r Jasydded) |
to 0.2.0 of sodium_. hexanet aphosphate (concentration:

1 3% 18 & SFi e POdy ShitH onq TRl affre PF o ylene
Mebe@h tha 18RS U5 B bk 8t Pardd l‘i}k%tcg‘léi,nBBﬂ/s tyrene, ABS resin,

polypropylene, polyamide 6, polyamide 6-6, polyamide 6t,

polyamide MXD6, polyacetal, polyester, polycarbonate,
modifiajpolyphenyleneether,polyarylate,polyetherimide,
‘polyether sulfone, polyamide-imide, polyphenylene sulfide
and liquid crystalline polyester, and alloys of resins'
selected from these; synthetic rubbers such as chloroprene
rubber, styrene butadiene rubber, butyl rubber, ethylene
propylene rubber, nitrile rubber, chlorosulfonated
polyethylene rubber, urethane rubber, silicone rubber,
fluorine rubber, polyisoprene rubber and butadiene rubber:
synthetic fibers such as nylon, vinylon, acrylic fiber and
rayon; natural organic polymers such as cellulose, alginic
acid,starch,proteinandcxﬂlagen,naturalresins(shellac,
dammar, amber, copal, rosin, etc.); and semi-synthetic
polymers such as cellulose-based resins (cellulose acetate,
cellulose nitrate, cellulose acetate butyrate, etc.), casein

plastics and soybean protein plastics.
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apparatus: LA-910 (of HORIBA Co., Ltd.) 25 (6) BET

anal ysis of specific surface area nethod: 3-point

nmet hod appar at us: NOVA2000 hi gh-speed specific surface

area/pore distribution nmeasuring instrunent (of Yuasa

I oni cs Co. Ltd.) 30 (7) X-r&7 diffraction analysis

nmet hod: CU-Ka angle (0) : 5 to 65, step: 0.02,

scannl n@@péé&nltﬁ LY BSe CPBPOHGE: PATtRV1esulsarc ber edded to
s oQVv f &

(of ga% %I ggl'o %éﬁgr(}-g)ﬁeg'lgltra}gs%{r%trﬁ%gn% éqltlng

n@ph1@@51zlg>mfcaa1 samplie ae h@algrafead dy@tmfael atdedther

and stirred fu

150..n o SO as, to
L B ptTes o M, M st 1S Heoire Bt e Ak g
strhge e&dgtedf t€rcd® bd SAAH EhaldsoE S i 88 5F tAeBhAbnite
x 100 A: initial content of dye in solution B: content

of-Y8fe CAMPONNIS PRGGAS 166 adsbihe synthsFdicamesymer is
g@@hjlcu1§?1§,05§g%%%g@hot oneter and Data 10

ocessor nal ysis of oxygen content appar at us:
JSI\/BBOOTEeaaIrKDmt M £ rtdse gilein (0 )t viped comploundg pg@s icles of
a? or ption i:est am’mnalc\Jlengwcncetratlon of, )

§ﬁa§¥8588 LRy RnL M A 5(6( QMSP-Nigs polymer
| abfhpduaacthd ahadll tilvedl s PHeF e v@1g ot 9 t@%#é@tglﬁ/ weight,
anount of the residual gas fromthé «calibration curve

oF‘OEP-I P%f?ﬁ%@hwa?m e erwm“@mbﬁﬁﬁ%mmﬂoo parts
g‘p %%Sop_ﬁg}u@ 8% é Qﬂyé ti %&?& t?le amount
era ur e O

e va ngc

CIDB Lﬂlmﬂllalgtyanr(bJS pafeﬁonyIéG]ghﬂi].&He laffffiec% &F the additive
3 1 mx 3.2 mm 25 col um

%%8{0%?%% JI3Y %ﬁoﬁggje the Invention cannot be fully

obtained and when the amount is larger than 90 parts by weight,
the effect is not further improved. The amount of the alunite
type compound particles as a filler is preferably 0.5 to 100
parts by weight, more preferably 1 to 95 parts by weight.
When the amount is smaller than 0.5 part by weight, the effect
of the filler as described in the Effect of the Invention
is qnsatisfactory and when the amount is larger than 100 parts

by weight, the effect is not further improved.

Examples

The following examples are provided for the purpose
of further illustrating the present invention but are in no
way to be taken as limiting. All the chemicals used in the
following examples are reagents of first grade manufactured
by Wako Pure Chemical Industries, Ltd. unless stated
ctherwise.

Analyzing methods, testing methods and apparatuses
used in Examples will be described hereinbelow.
(1} refractive index

method: 5 mg of a sample powder was added to 5 ml of a suitable
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carrier gas: N2 flowrate: 50 mM/mn pressure: 130

kPa detector: FID, hydrogen gas pressure: 50 kPa; air

30 pressure: 50 kPa; tenperature of detector: 130C

i so-valeric acid (CH3)2CHOOOH concentrati on of

standard gas: 20.0 ppm introd&tion anmount: 1.0 m
tenperature of sanple vaporizing chanber: 250C 40

c AR L DEaARRrs0 adk dd sperasd UéanﬂltEﬁﬁenaCUW@Ves for 10

Zﬁgdgégeg%d‘éﬁégéﬁég ?éx&??% ‘%I](%WOE eogtélngdrgls’persaon

pressure: rogen ga
pm@&smp@ea@bdvlék thier maphepslism: sﬁﬁka’a toefpefiad Wiein £ilm

of detector. ,250C (,11) thod of neasuring the
eln gt tsh o&é’i*ac]éht ERERA Ve it O Fee Film.

SREPATRIT WAS AN %ﬂ%&%a@é‘c@r pl@étArﬁAGdocé ensml 3
test nmethod (JIS K 7113) and the testing speed

(583 m#EM n). apparatus: TENSI LON/ UTMl 2500 and

Sﬁe%%@@'uéc%%ﬁey %@onB@B?%%? Cgf ) %éégﬁﬁgﬂd¥¥%éﬂée of

measuring wat er absor pti Vi
ab@onpnlw1 ﬂﬂxnammmumﬂﬁzlnﬁmmomd&mmmXMéﬂﬂ 20, 000X

JI s- K69 5. 26. t h ar at AGX- 326
t R été*tjo % ﬁ*ﬂé% Ltd. 20

E>(@r)'pl @ltf%dtq%ls +t0fer@launi trfalt & conpound particles
Exanpl e 1-A Synt hesi seof aNaoa 96%[1 (S™4) 1.92 (MH)

6merhod: agaHaOMPEPheiresf 149 ajuedus swinftiagn ssfmple:

u sul fate hayi concentration of, 1, 025
Co AT BN A S e 58 it o
mappaaddas t@Hﬁﬁwmm:Aumﬂwausrsumxgmapamsﬂﬁ®0 mcgafiod (of

S LUtk co P%A m of 3.382 N sodi um hydr oxi de
g’llgta 8n \ﬁggr i"€8ed into the above sol ution under

agat at mgnaﬁgly:&@ tenperature over about 1 mnute
(al kali equivalent ratio: 1.0). After another 20
nitRtiped : okBagirasiestet Hethesul ti ng

apparatus: Fourier transformation infrared
spectrophotometer FT-710 (of HORIBA Co., Ltd.)

(5) analysis of particle size distribution

method: A sample powder was added to 0.2 % of sodium
hexametaphosphate (concentration: 1 wt%) and dispersed with
ultrasonic waves for 3 minutes to measure its particle
diameter.

apparatus: LA-910 (of HORIBA Co., Ltd.)
- (6) BET analysis of specific surface area

method: 3-point method

apparatus: NOVA2000 high-speed specific surface area/pore
distribution measuring instrument (of Yuasa Ionics Co.,
Ltd.)

(7) ZX-ray diffraction analysis

method: CU-Ka, angle (8) : 5to 65, step: 0.02, scanning speed:
4, tube voltage: 40 kV, tube current: 20 mv

apparatus: RINT2200V X-ray diffraction system (of Rigaku

Corporation)



10

15

20

25

30

30 solution was transferred to an autoclave to carry
out a hydrothermal reaction at 170C for 2 hours. The
reaction solution was cooled to 25C, filtered, rinsed
with 500 M of water and dried at 105C for 22 hours
to obtain spherical alunite t3@e conpound particles.
The characteristic 41 properties of the obtained
al'@ni t Ve SESCIRSAPRd t8& Tt i cles are shown in Table 1.

ey di £f fi [ of 5t r 4,6l LS
Pk 2 g e sPae SR ndtT o (R E5na P RYRo 150
2ml7 ofOglure. #@ted anddE2@rAladhifivd iy e eenpaurthalyze the
particles re synthesized in._the s manner as
R esre T ko, Bt LBt e et i S CSR iR i pater 15
wasugldanged to 0. 95. The results are shown 10 in

Tabl e 1. Exanple 1-C Synthesis of Nal. 14A13 (SO4) 2.30
(Chfissrpiion ragepe ARRI YA Kyp8OcGnpound particles
WRI.e ; gy Rt agsi [ 5 e .sa r as in Exanple
1-A éxcept tﬁgggfﬁg & kg&? léh%?&a gﬁﬁlratio was
cBangedteot0 030 dyEhefitesulltss hatne ss lhdvadsiorpldlae 1.

SBEBrReog, SRt 18005 . SbobesRE harerare ik re a

sppbbhegkaed in the same manner as in Exanple 1-A
except that the alkali equivalent ratio was changed
t 699. 885alYRésr eSuPKE¥IGReCORS®AL in Table 1. Fig. 6

gggggraeP§Ewbeﬁegeﬂigegghggguﬂgcgggcg _synt hesi zed

Ical alunite type co particles. Exanple
1{E0Byhtliesmeldfinhatabb6AdsctrOipn2td3st(OH) 5.36. 2 .
58H20 127 g1 of an aqueous sol ution of al um num
sBPPQP&2hEYing 30 a concentration of 1. 025 nol /1 and

180AbeftRridnBk) s0hngadhuRLsSUlbat gpyer e added to
dei oni zed water to prepare 500 ml of ~a solution, and

1391 hieBfoB. PO & otiiHah Mper dxitdecwerd: oo RAsml of pure
i phectedsi RLestPe ARQVEMSQLUT ntH@dgéfgﬁkgﬁfbgg #hom the

Le
room tenperature over aéout % m nut e
eqal vVarahionatiove4@f pH.

trimethylamine (CHi)}:N
concentration of standard gas: 198 ppm
amount of introduction: 1.0 ml
temperature of sample vaporizing chamber: 130°C
column: Diglycerol + Tep + KOH (15 + 15 + 2 %) Chromosorb
W 80/100, AW-DMCS 3.1 m X 3.2 mm
column temperature: 60°C (fixed)
carrier gas: N
flow rate: 50 ml/min
pressure: 130 kPa
detector: FID; hydrogen gas pressure: 50 kPa; air
pressure: 50 kPa; temperature of detector: 130°C
iso-valeric acid (CH;)CHCOOH
concentration of standard gas: 20.0 ppm

introduction amount: 1.0 ml

temperature of sample vaporizing chamber: 250°C
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0.9). After another 20 mi nutes of agitation, the
resulting solution was transferred to an autocl ave to
carry out a hydrothermal reaction at 95C for 2 hours.
The reaction solution was cooled to 25C, filtered,
rinsed with 50 mM of 5 water asa dried at 105C for 22
hours to obtain spherical alunite type conpound
particl &@lumpe OFaiEet &U s ix O pDdperties of the

obt ai ne [, i 0 rricle are shown in
Tabl e 1%0?@%2%%%%%n%3&§ {#”’i\‘?a . 09
(Al2. eoZpard@r gSE4) Be27€0bivSra3bel. 33HA0 Arind ledfure: 50

aqueous sol ution of alum num sulfate having a
coriéentration of 1.03 mol/1 and 12.78 g (0.09 mol) of

sodi um galefales wer f Qﬂrdx‘?}é:g%ﬂ-'g}dé Hrothisdl: 3 kpa; air
dei oni zed water was 15 added to prepare 500 n~ of a
sHr@sisore ;arkd kB8 esfpersdure orfretatiedtar avlh 0 Jbl e
product) powders was added to the above sol ution

under agitation with a honom xer at room tenperature.

Af(tlan araiHeel o2 Onea sut g afhaglbiigaei ondfe fiten®hgd of resin
3.38%@§Osodiun1h droxi ge sol ution was injected into .
t FET20%bt &i HBd SoPREFéRENAMAEr PFEPATRG: £956A on a plastic

agiehatin@ncekhemetBSH! (HRE ROVPHEP nafégstﬁ% e o %p;et%d was

an autoclave to carry out a hydrothermal reaction
1P0C¢50d5 mmhfovdrg.- The reaction sol ution was cool ed,

oBPRErSsl: RS IRt et Bl b misL - e TS ovo
ThalolaNacier,i stidc )properti es of the obtained alunite

type.co und particles are shown in Table 1. Exanple
1-(5;%01“%3?}9%%WSM&.@M%@S%@@V@@{) 5.31. 0

: m@%h@@:%Hﬁékeaﬁé’@ﬁpﬁmggWaQ%ééﬁﬁéi Wl %cc]t?_rlgance with

synthesized in the sane nner as 1 n Exanple
eXéEpKEPRAt 5t.Bé - Lenetthod. t enperature was changed to

2 h ] i h 1.5 h .
20855200, 1°26 P SHECRELE 400, SIRIOSE e IS co.,
Sphtihesi s of Nal.o9Al 3 (SO4) 2.27 (OH) 5.55. 1.7H20

Alunite type conpound particles were synthesized in 5
the same manner as in Exanple 1-E except that the

re8R&hpO8 1 synthesis of alunite type compound particles
Example 1-A
Synthesis of Nag.s6Al3(504)1.92(0H)g 12 0.63H,0

127 ml of an aqueous solution of aluminum sulfate having
a concentrationof 1.025mol/1 and18.46 g {(0.13 mol) of sodium
sulfate were added to deionized water to prepare 500 ml of
a solution, and 154 ml of 3.382 N sodium hydroxide solution
was injected into the above solution under agitation at room
temperature over about 1 minute (alkali equivalent ratio:
1.0). After another 20 minutes of agitation, the resulting
solution was transferred to an autoclave to carry out a
hydrothermal reaction at 170°C for 2 hours. The reaction
solution was cooled to 25°C, filtered, rinsed with 500 ml
of water and dried at 105°C for 22 hours to obtain spherical

alunite type compound particles. The characteristic
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tenperature was changed to 250C and the reaction tine

was changed to 1 hour. The results are shown in Table

1. Exanple 1-1 10 Synthesis of KI1.20A13 (SO4) 2.20

(OH) 5.80" 0 . 8H20 127 m of an aqueous sol ution of

al um num sul fate having a cordentration of 1.025

mol /1 and 22. 65 (0. 13 nol) of potassiumsulfate
WEFEPEIFeES 8de?18n?]EE@1%@e?1‘€%l%ﬁ dpfe coggrpud @ﬁréldes

selrd isRwrAng §3%1d 10f 3382, Q‘f&%%%@é‘i%ﬁx'ﬂ& of the
solution was injected into the above solution un
afperraticdes dts sdomwnt dnpédtiat.urse over about 1 mi nute

(al kali equivalent ratio: 0.9) . After another 20

m nutes of agitation, the resulting solution was

t Exagfder adBt o an autoclave to carry out a

hydr ot hermal reaction at 170C for 2 hours. The 20

r YSEER 1SoPdt Mon . mAd: ¥ et BHDE@: * 91 94%4%d, rinsed

with 5a9.ghcaf ¢ EeE i -

to obtalnu spherii Oﬁgﬁng ?gggag%%%gﬁ% %PQBE sized in

Thae §hmeamaenestﬁﬁ pmoﬁemmmég aﬂmﬂaxmmmanﬂﬁd:ahﬂﬂakkali
und,_particles sh in ble 1. 25

SR ET IR TR et BB SS l he i APRsEagiafagre shown

(EH)T5b49 10 85H20 126 n1 of an aqueous sol ution of

al um num sul fate having a concentration of 1.03

mol /1, 9.23 g (0.065 nol) of sodium 30 sulfate and

1ﬁx§§ 8c(9.865 nol) of potassiumsulfate were added to

delonlzed water to prepare 500 ml of a solution, and

68ynthefis. GSSlesoﬁlu&ﬁmydraekﬁDHbs §4>|1U-t3IQI® and 69
ssium e solution were

f d
glssolvggu?hged YBhi 8 %g roérp?ﬁtb?gﬁﬁr@eﬁezﬁﬁnﬁFeSFzﬁd in

sohut EameWnhahewaas44n ERamplB) echedxBbe thatakoMealkali
sol utl on under agl tation at room terrper ature over

aBBut valahhuias Yames rhagdeddiest 9at | Bhe 1epoyltaprer shown
appthgr1&201 M nutes of agitation, the resulting

solution was transferred to an autoclave to carry out

a 5 hydrothermal reaction at 170C for 2 hours. The

r [ | ution was cooled to 25C, filtered, rinsed
§$%$%8% 178 of water and dried at 105C for 22 hours

tsvynbh@sﬂs spheracalal Alsai 1 g, towpe gonpemd particles.
The characteristic

Alunite type compound particles were synthesized in
the same manner as in Example 1-A except that the alkali
equivalent ratic was changed to 0.835. The results are shown
in Table 1. Fig. 6 shows an SEM photomicrograph of the

synthesized spherical alunite type compound particles.

Example 1-E
Synthesis of Naj 6A13(S04)2.35{0H) 5 36°2.58H,0

127 ml of an aqueous solution of aluminum sulfate having
a concentrationof 1.025mol/land18.46 g {0.13 mol) of sodium
sulfate were added to deionized water to prepare 500 ml of
a solution, and 139 ml of 3.382 N sodium hydroxide solution
was injected into the above solution under agitation at room

temperature over about 1 minute (alkali equivalent ratio:
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properties of the obtained alunite type conpound

particles 10 are shown in Table 1. Exanple 1-K

Synt hesis of Nal.O0l [Al 2. 74Zno. 26] (504) 2.07 (OH)

5.61' 2. 3H20 88 m of an aqueous solution of al um num
sulfate having 15 a concentragzon of 1. 025 nol /I,

5.53 g of zinc oxide and 12.78 g (0.09 nol) of sodium

sl fAte Witeraddethes eimdmivtet widt egitabipnepsne rE3ilting
m_ _of ol_ut i n 4 of_ 3.382 sodi um

hyst?ﬁélxﬁd%l S0 éu&in %anr?sv\g%&enﬁ{de%? et i?ﬁ‘f%‘:%aev%b’b‘?/ecarry out a

S Glydidcarhamndel regitiiain Gt ads Toofat emesat4ll € T reaction
about 1 minute. After 20 apother. 20 m nutes of

aFiHaAG s veFecredBrt FRR 3 dtuthidhanad, eiassderish §o ml of

ARy A0 G RY Q1A L Y Y W & JWY HOHRRVB] o ARG ogaﬁ{egical

170C for 2 hours. The reaction solution was <¢co00

25Gurfiide drnank gdmxathdligartsioiled . ofTheatoda ramnd e rdrsitaat:

a f.or. 2 urs, 1o.obtain disk-like alunite type.
SpiERRESiEe o PRE SetaufghCa pal e s Sopiiny mhEicles
ofariehehoalt dimmembralauni t e type conpound particles are

shown in Table 1 and an SEM phot om crograph of the
conposition particle is shown in Fig. 8 30 Exanple

1k -S¥nthgsize of Nao. 96 [Al 2. 77Ni 0. 231 (SO4) 2.04 (OH)
5.65'1. 33H20 87 m of an aqueous sol ution of al um num
s8yhahestisviofg Naa. e dAtert Frd. pOnl S5fs) 1,20 80HDY 44,1 RBROY

0.02 f -.nickel sulfate and . 18 0. 09 I ,
o sodt SRLAFTE St edln g8 oF Al B AR paving
prepsteedfatl onforal sob uld19n, agad 2108 gMo ofs Ro3¥oMNsodium
sodi um hydroxi de_sol ution was injected into the above

sBHAERSH HRtE T eYitOati bl Hie ¥ yemsdnpeAadet enbred water was
aQ@HEdl%ng)tr%p_@@ek%lo'o ﬁﬂu'ofalae%tolﬁﬁ:i'ﬁ%, L 5. é@t Y of zno

another 5 20 mnutes of agitation, e resultin
sérammerroiad 1yt pandflebled prodagtauposidare wascaddgdotb the

a [0 ... reaction.at 170C f.or 2 hours.. The
r%gégﬁo%gggﬁp Fort q $ a"g&%lag&o owi*%& ¥ PP e At &gom
WEehpeRatoreof neter @sthelr iz matndisC JPORg22aRAWNS 47 ml
to_obtain spherical alunite type 10 corrpou.ng_ .

paf i3 A-e85 FreodhaR dptBrsids Spropdn Wasoinierted into the
_?_@%lﬁgﬂﬁ%dals%‘fﬂm:@ohypeAEQ@POE‘@deﬁﬁEéEl 68 258:3PPUA, | Pre

a .

resulting solution was transferred to an autoclave to carry
out a hydrothermal reaction at 170°C for 2 hours. The
reaction solution was cooled, filtered, rinsed and dried at
105°C for 18 hours to obtain disk-like alunite type compound
particles.

The characteristic properties of the obtained alunite

type compound particles are shown in Table 1.

Example 1-G
Synthesis of Nag 57A13{(S804) ;.33 (OH) 5 31 0.62H,0

Alunite type compound particles were synthesized in
the same manner as in Example 1-E except that the reaction
temperature was changed to 200°C and the reaction time was

changed to 1.5 hours. The results are shown in Table 1.
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Exanple 1-M 15 Synt hesi s of Nao. 96A13 (SO4) 1,92 (OH)
E;.13"0. 63H20 127 m of an aqueous sol ution of

al um num sul fate having a concentration of 1. 025
nol /1 and 18 . 46 g (0.13 nol) of sodium sulfate were
added to deioni zed water to peépare 500 ml of a
solution, and 154 m of 3.382 N sodi um hydroxi de
solution 20 was injected into the above sol ution under
agixhaf1@n 1ak; room tenperature over about 1 minute

(al kal'i equivalent ratio: 1.0). After another 24
nﬁimtté@S@fS afi Natiehls: (32 )eesDH) pgs- SOTHYD on was
transf efsﬁ%ﬂ £Q ap aut oclave .to c

hydr ot heT mal T ed€er oHOSPOTI?GCPPB%EEXﬁﬁu?“?reTﬁXnthesized in

r ehet same2hafnbut 4 O N Mak0890l €d 1B 28Gptf ithiz@ @de reaction
rinsed wwth 500 ni of water and dri ed at 105C for 22

h&EGFReEE tobEalAssphaRgedl to B2 § @nd fhe sepstion time was
PREbhELES oTHCHENAN ACHEL T PLLGLE DY OPET LhEHnOln! 88p1e 1.

obt ai ned al unite type conmpound partic are shown in
TabI e 1. 30 Exarrpl e 1-N Synthesis of Nao.96Al 3 (SO4)
%a ? 6 11 . 63H20 127 m of an aqueous
{Pon of aI um num sul fate having a concentration

of yAtnEBS SO/ k, AELAGAS, O, (O413. 5 Jespb Sodi um 46

sul fate were added to deionized water to prepare 500
m of h248LRt aR agrPUSEOMItdPNRBBIUNIBYBISWhEate having

hxdﬁeﬁbgﬁtﬁngBhOBf Tﬁ§25”h8§?§dah8t92teg ng5el3 mol) of
sol ution under agitation at room  tenperatdre over

abotiessOumi sl Bat¢ atdad iadetpd \tal d&toma&ed.wétérOto prepare
her 20_m nutes. qf. a the result
AP mE R Ao T Rn o it Aot oA ¥ go8a i, Miroxiae
asohuﬂiohh%@ﬁﬂué@@@&uﬁ@dﬁhééﬁgﬁéﬁofhﬁﬁéﬁ%ﬂd@@%gltatlon
reaction solution was cooled to 25C, filtered, rinsed

Wi E FESOD GRTPSHRR Gidi%e OVATd aghoUEd 1aninpte {atkadl reawivalent
tpaphbai p, §[|3_herA§t%r 1h Al T8, tﬂﬂﬁl&@éwg%zt%atlon the

particles. The characteristic properties
ob@%hlh*éunﬁlanﬂmtaqry pasconpoafidrpadt iclees audoe lskewnoi darry

G % gt SRl - o R E 5T a8 1Bk kouns g e
mmu%ﬁﬁiuﬂdmmaefc@bwmwnmld are1RaveRy rinsed with
500 mi of water and dried at 105°C for 22 hours to obtain
spherical alunite type compound particles. The
characteristic properties of the obtained alunite type

compound particles are shown in Table 1.

Example 1-J
Synthesis of [Nag sKo.5]A13{S0,.)2.30(OH) 5 40 0.85H,0

126 m1 of an aqueous solution of aluminum sulfate having
a concentration of 1.03 mol/1l, 9.23 g (0.065 mol) of sodium
sulfate and 11.33 g (0.065 mol) of potassium sulfate were
added to delonized water to prepare 500 ml of a solution,
and 69 ml of 3.385 N sodium hydroxide solution and 69 ml of
3.382 N potassium hydroxide solution were dissolved in

deionized water to prepare a 200 ml of a solution which was
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a concentration of 1.03 nol/1 was fed to a 1-liter

vessel and deionized water was added to prepare 500

m of a solution. 5.53 g of ZnO powders (commercially
avai | abl e product) was 20 added to the above sol ution
under agitation with a honom ¥er at roomtenperature

and further stirred for 20 mnutes, and 61 m of

3tem jnisarathimfd bheddam ﬁpﬂaﬁl@ﬁsun%%égéaatﬁp@ at room

“E%m E%trﬂ&% %Q/Jeﬁl 'a‘i)%utAflt ﬁ’lrlln%lt% r}%rlk%(il AR t rat io:

agitation, the resulting ion wWas tra erre
am .a&ut. ocAﬁ\zertandShe:arZ(y munnlt&shyscﬂr@ghmmhbnr edod |r@e|su1t1ng
C for 2 hours._  The _reaction solutlon was

t
3&&11 1 WaS sd AR dN GMERCIAE5E S gy out a

heias-dr®edittadl Freicikidr kg almd eedy pe HAMOUNEGhe reaction
particles. The characteristic properties of the

olSCdutden sagnicoelegp&cc @Fpsund ipderies) e g imseds Wavl 590 ml

8ol I o R B g opprica:

aalaqﬂ&eu&yg&lubm@@umﬁ.@ammumﬂnsaulﬁhéechayangerastlc
concentratlon o] 025 ol [, 22,12 of zinc o

R a0t Chng o aRe e L ek Ha SR SRR hBREticles
adeed shewndeinomiszad water to prepare 500 mM of a

solution, and 268 mM of 3.4 N potassium hydroxi de

solution was injected into the above solution under
gkgﬁblgn ;8% roomtenperature over abut 5 4 mnutes.
Aifter “another 20 m nutes of agitation, the resulting

seiunthesiwasft Napsh ¢rted, 2y a0 ( mmgloamxgpﬂoaﬂr 3H, 00Ut
a hydrohhernal reaction at 170C for hour s h%
react i oR° <bt BEiBh3ARECUSTF Mt HCB SE a?P‘F‘%’éP‘EdS fatghaving

aBthortidetr-at i AV £ 062 2hd9Ur, S5t 93 éﬁ'z&rﬂﬂ Skihkked 12.78

alunite type 10 conpound particles. The characteristic
pBoplr P & 1df of heod bl A \HdR ke wisreeadgpd tomsdgnd zed water

C%Bf_%f%f&ﬁ@[ﬁ]@%&m@f'g Jé:P.I'I'LElOI_l;, % 6!401119 10%"@ %Lé‘z Q @odlum
ra v’ r-1 r-T rr~r reori
rhydtoﬂid@sbﬂutianwasinjectedintotheabovesolutlonunder
agitation at room temperature over about 1 minute. After
another 20 minutes of agitation, the resulting solution was
transferred to an autoclave to carry out a hydrothermal
reaction at 170°C for 2 hours. The reaction solution was
cooled to 25°C, filtered, rinsed with 500 ml of water and
dried at 105°C for 22 hours to obtain disk-1like alunite type
compound particles. The characteristic properties of the
obtained alunite type compound particles are shown in Table
1 and an SEM photomicrograph of the composition particle is

shown in Fig. 8.

Example 1-L
Synthesis of Nap o6 [Al2.77Nip. 23] (50:) 2.04 (OH) 5.65+1.33H,0

87 ml of an aqueous solution of aluminum sulfate having
a concentration of 1.03 mol/l, 5.67 g (0.02 mol) of nickel
sulfate and 12.78 g (0.09 mol) of sodium sulfate were added
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a) 0 QOOKdl 4-40-1 ~404-1-.i 01 COLfI NNN
NO) 4-4 ~4a) (d NN'c$ U fd Hmt d O COJ4 d
NL 43 0WwmLn NWLf) INr4 MHOO OO NOO
U( 000000000 41 p4 (d(Dal) ddDNOTI
Or O L. '-I L,Qcolf450)COCO Hri 0000
H " NNNNNNr-I' N nHHHOON

"\£0, deiGpized wateq to REPRPYE 0P 01006 @ sletiom, and 106
EMQNOH Q)3NSOE#@deNm %yd?dilﬁe sdidel N Wald 1Hj%ct§d into

"o Nmri
the above solutlon.under agltatlon.at room temperature over

about 1 minute (alkali equivalent ratio: 0.9). Afteranother
20 minutes of agitation, the resulting solution was
transferred to an autoclave to carry out a hydrothermal
reaction at 170°C for 2 hours. The reaction solution was
cooled to 25°C, filtered, rinsed with 500 ml of water and
dried at 105°C for 22 hours to obtain spherical alunite type
compound particles. The characteristic properties of the
obtained alunite type compound particles are shown in Table

1.

Example 1-M
Synthesis of Nag. s¢Al;(S04)1.02{0H) ¢ 13- 0.63H,0

127 ml of an aqueous solution of aluminum sulfate having
a concentrationof 1.025mol/1 and 18.46 g (0.13 mol) of sodium
sulfate were added to deionized water to prepare 500 ml of
a solution, and 154 ml of 3.382 N sodium hydroxide solution
was injected into the above solution under agitation at room
temperature over about 1 minute (alkali equivalent ratio:
1.0). After another 24 minutes of agitation, the resulting
solution was transferred to an autoclave to carry out a
hydrothermal reaction at 170°C for 2 hours. The reaction
solution was cooled to 25°C, filtered, rinsed with 500 ml
of water and dried at 105°C for 22 hours to dbtain.spherical
alunite type compound particles. The characteristic
properties of the obtained alunite type compound particles

are shown in Table 1.

Example 1-N
Synthesis of Na0_95A13 (804) 1.92 (OH) 6.11° 0.63H,0
127 ml of an aqueous solution of aluminum sulfate having

a concentrationof 1.025mol/1l and 18.46 g (0.13 mol) of sodium
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H~"" aamcmNavo O00000MO0O0O0Tro-~+u
u u U U ou U U FHNNNNNvOr-I r1 r-I
r~TTHHH.uU4K4I<F<4ga 41 Nri OLn OLn
Of+l 000 'Ld mO WMHmMMa) 41 0- pO0OO
OOOOHDbLI "O[ X X X X X Xx& X X X >z 221712
zzzIDH PUAWI LI I' H kri Hri Hri ri ri HH

w A Fa@ex welde Mdd@dpto Georized xagex uoqprﬁpatédgqm ml of
(Y erlucitp. o8 Baad lolse s etide sapucon
MR 1hjlelNed-Intd the abobeNsd Yudidh under agitation at room
temperature over about 10 minutes (alkali equivalent ratio:
1.0). After another 20 minutes of agitation, the resulting
solution was transferred to an autoclave to carry out a
hydrothermal reaction at 170°C for 2 hours. The reaction
" solution was cooled to 25°C, filtered, rinsed with 500 ml
of water and dried at 105°C for 22 hours to obtain spherical
alunite type compound particles. The characteristic
properties of the obtained alunite type compound particles

are shown in Table 1.

Example 1-0
Synthesis of Nai o4 (Alz 79Z0¢.21) (S04) 2.20 (OH) 5 43°1.1H,0

87 ml of an aqueous solution of aluminum sulfate having
a concentration of 1.03 mol/l was fed to a 1-liter vessel
and deionized water was added to prepare 500 ml of a solution.
5.53 g of Zn0 powders (commercially available product) was
added to the above solution under agitation with a homomixer
at room temperature and further stirred for 20 minutes, and
61 ml of 3.385 N sodium hydroxide solution was injected into
the obtained solution. After another 20 minutes of agitation,
the resulting solution was transferred to an autoclave to
carry out a hydrothermal reaction at 170°C for 2 hours. The
reaction solution was cooled, filtered, rinsed and dried at
105°C for 18 hours to obtain disk-like alunite type compound
particles. The characteristic properties of the obtained

alunite type compound particles are shown in Table 1.

Example 1-P
Synthesis of Ki.1[Al; 76Z1p.30] {S04)2.00 (OH) 5. 65 0.35H0
88 ml of an aqueous solution of aluminum sulfate having

a concentration of 1.025 mol/1, 22.12 g of zinc oxide and
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row #a) ld s4 q~OHHHHHO)rI rlri oNrd

rd rd rdrd Xi0rd rd ONUUUUUU-riuUUri
A)i S1-i ~ Sarl}-1 k~4440U d NU -HNXN
0) 0) a)ariCGP~r|OP4Pa24Pak'.PaHP4P4

P&2.92 @ nf0m0B aquadl f gtk sium Lsfdlﬁ\éﬁ\é a,)e:m mdadd No

~. 11 - Lf-. L( WNHH
qulﬁhlql%@uggt%%otoomgepare 500 mi o a solutlon and 268 ml

of 3.4 N potassium hydroxide solution was injected into the
above solution under agitation at room temperature over abut
4 minutes. After another 20 minutes of agitation, the

resulting solution was transferred to an autoclave to carry
out a hydrothermal reaction‘at 170°C for 2 hours. The

reaction solution was cooled to 25°C, filtered, rinsed and
dried at 105°C for 24 hours to obtain disk-like alunite type
compound particles. The characteristic properties of the
obtained alunite type compound particles are shown in Table

1.
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Table 1{continued)

l1rySOLI 1111 ~~U -1 Q ter, LOI -EOI
I 111 11 xvo r O0a Hb) Wd IONri r POTr-I d
dr NNOP4 - FDxaXzOa.. il 1l 11111 WHH
ri Hrl r-1 HN 52 Exa np 1-Q Synthesi s of Nao. 96A13
(SX) 1.92 (OH) 6.12. 63H2D 160 1 of an aqueous
sol pt1on[off al uym nu nnsulrate having a concentration
of {.037| nol /q, aRd 22.98 pof(|161.7 nol) of 5 sodium
sul fate A@reﬁddjéi tjo d%?noﬁ?i zed water to prepare an
appfopri pid anguit cof oq ~spfdti on, and 172.74 1 of 3.37
N spdi um thdicxj*de‘:“s:ﬁluj an was injected into the
aboje sol utli on undd}| 2adi.t at/i on at room tenperature
ovel apolt, |2 filndlest Lalkpl9l equivalent ratio: 1.0).
Dei pnizzed satr| was, ladder £9 prepare 10 700 1 of a
r eact i€on| gal of i|dn vihi Ch n@s |t hen aged at 40C for 4
hour s SandStjr ansf & g%t og |t |aut ocl ave to carry out a
hydr ot hef m| £ eac atc\;l'Z,CCfor 3 hours. The
stifrriong ,%p%:)ec Jasysef Foabout 1/5 that of Exanple
1- A Bftegthe EEaag;tlH)l% gre reaction sol uti on was
cool 0532563(q f; t:er'ed,__,lff rinsed and dried at 105C
for gh odtis £9 ObfdiR( hexagonal al unite type
co(r)r[po d Bar g ¢-e5 [Ftg.g(14|shows an SEM
phaot rd’graq:)hzgng ?;L\;lﬁ shows a particle size
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obt ai ned al unite type conpound particles. 20

Conpar ative Exanple 1 Synthesis of Nal.ooA 3 (SH4)
2.36 (OH) 5.28. 2 . 87H20 95 nl of an aqueous sol ution
of alum num sulfate having a concentration of 1. 025
nol /1 and 18.46 g (0.13 nol) ofz sodium 25 sulfate
were added to deionized water to prepare 500 m of a
sdxanwle Jar@ 66.8 m of 3.382 N sodi um hydroxi de

S tj.on . was. injected, jnto t bove_sol uti on under

a% attllleosnlsatosfr (ﬁ;al'h-B%Eﬁﬁéggtlu?zg%&sérmé%ﬁtmio m nut e

(al kal i 1@qul va gatadidddil soQud8hn AY LeLMARRNESN] 2Qte having
m nutes of agitation, the resulting 30 solution was

t PafSFEFEd e ah Hutlod kv érald leandy 29ut98 g (161.7 mol) of

reacti on solution was coo ere
WP idte afowat ef asdldtied,dnd 05€.7arl 32 @S sodium

I I .of alynite t d,
oD P8R TR LR o 0 el bRt PROSE B Lihkon under

obicditaed ol i £8ohyPEmPELARAYEUoPEF LAKHOS AR BN (BAkali
Tabl e 2. Conparative Egarrpl e 2 5 Synthesis of
NEEVG7ALSTESEH) 19: 42 0) oH) DeioBized Biremvaniadsad/pe prepare
c 0 ' ' [ t he o
et 55 e aera e Pyt O LA Gl i T 40°C fox
akkabureqeindaltennsiariredvas chargeddiave o hery olut a
results.are__shown i.n Table 2., 10 Conparative Exanple
STSPREErE=d1 *RAGT18R 3T SO © IPF (ol ukoe, The Sfpering
Aspaietewh)pee € 0ORPOMPEU AL [ Ct 195 W GuaiNesi 28d bR rer the
the sane manner as in Conparative Exanple 1 except

t KERCLREN R REFT leguadl tehen wasiepaked thafyed foltered,

1r§nsgﬁeaﬁﬁs&fifgaé€ 1§§£HWE5f1éEa%d%r%'t%4ob@aﬁh gegagonal
Nx x NNOO NU1

alunite type compound particles. Fig. 14 shows an SEM
photomicrograph and Fig. 15 shows a particle size
distribution measured by a laser diffraction method of the

obtained alunite type compound particles.

Comparative Example 1
Synthesis of Naj pAl;(S04)2.36(0H) 5 25°2.87H,0

95 ml of an aqueous solution of aluminum sulfate having
a concentrationof 1.025mol/1l and 18.46 g (0.13 mol) of sodium
sulfate were added to deionized water to prepare 500 ml of
a solution, and 66.8 ml of 3.382 N sodium hydroxide solution
was injected into the above solution under agitation at room
temperature over about 1 minute (alkali equivalent ratio:
0.58). After another 20 minutes of agitation, the resulting
solution was transferred to an autoclave to carry out a
hydrothermal reaction at 170°C for 2 hours. The reaction
solution was cooled to 25°C, filtered, rinsed with 500 ml
of water and dried at 105°C for 22 hours to obtain an

agglomerate of alunite type compound particles. The
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Oli NNL 414 MCe~ NNN4) 0} Nma H { 0o
HO U4J .11 4~ Hord\ in N~o wx 0 0 ul W1 WWO00 O
ONH MH.11 4) rO OJINNNHvmMm rr O00U U

N.H~4 W' Hd MEri MM Hrd Hr o0 FCFC rl FC4
oH 4 M~i MHofdrd 4J99) ida 00wmO"'; cr
NMN 04 ~i NNNNNNWHS+ 4J 434 (NOON

AFhgractenistijc propdrigeE P the) optained «0lunideO tQpe

rc%mbgnuﬁlgi rp%r%iglrels rairer 'Jho';&n in Table 2.

Comparative Example 2
Synthesis of Naj; g7A1:{(S04) 2,42 {OH) 5 23+ 2.5H,0

Alunite type compound particles were synthesized in
the same manner as in Comparative Example 1 except that the
alkali equivalent ratio was changed tc 1.3. The results are

shown in Table 2.

Comparative Example 3
Synthesis of Nag.18R13(804) 5.11 (OH)} 4 95 5.5H,0

Alunite type compound particles were synthesized in
the same manner as in Comparative Example 1 except that the
alkali equivalent ratio was changed to 1.4. The results are

shown in Table 2.
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55 Example 2 synthesis of carrier conposition Exanple
2-A synthesis of titanium hydrolysate carrier
conposition 117 m of an aqueous sol ution of al um num
sulfate having 5 a concentration of 1.03 nol/I, 127
m (0.024 nol) of a 30 titanism sulfate solution and

17. 04 (0.12 nol) of sodium sulfate were added to
&?@ﬁ@g@d 2\/\/§tYé1rthte§l[§r SfarcamuEmicHpos st | | on and

.1ﬁ;taq{p I%f .23 AB%@h%%q_' urgﬂﬁ)ﬁq %ﬂﬁ‘n 3131&4_16 % rier

injected into e above solutlon un agit |on A
r@@mpb@itémperature over about 1 mnute (aIkaI

equi val r.at r_.anot her. 2Q n1nute
agitatigﬁgf?%s F%%%ﬁ??%@s EWGFFBhO v g g t?BﬂVlng
an agheehavattencaf ry. ®utmay /hydrot her rel obeagdi Profls 30 3
170C for 2 hours. The reaction solution was cooled to

25¢,tapull'-1fﬂeﬁéé|faFﬁn%@%lumPﬁ %00 HT - 9% of (UndtZemcdidof sodium
drsg?. 2k %Q?g gﬁaegztgo&'éfoéfzggt@é@eﬁ t!o ;3% Wle 500 ml of
hydro sﬁherlcm

ysate carrier conpositron conprisin
abuasdletigpe amodmpicundlpaft 3 ches N\Iaamxﬁﬁm[ Aydrdkiide 2861lution

SA), 2. 17 72FQ as. a base materi al
(TWS'SE:W%%‘Eé:‘?%’t‘?O %?o%‘é‘?‘(?eg& L3195 UBHRY; %%Jdt%‘éjr?ﬁl &t room
20empEPASLFEOBVAreaBhAN1i Rikabke (31kdhe eBLaA%EAnt ratio:
titanium hydrolysate carrier conposition showed an

ult Pavi orEES¥ @naheithRe mightepeds eacgmtcﬁtlsplacttm:nrasultlng
Sgg 10:tBnFlls L3ansBXBNRLEZ BaSULRESEY OL ol ey our o

ysate carrier conp03|t|on “an aqdecus
shydrobhenmaalmaanuwnsuhtaueoﬁavmng 2aheameent rAéi 88action

025 no 1 78 0
sﬁPigFéoﬂeV@Saﬂﬁ%ﬂe?ogﬂeganpzegl&é?éggtoeréﬁgrElﬁbosoo ml

Nbf Gfater S@ldUaT98d Meanwhid eor 3 dTeuH=er § UHd 80 20f i tanium
0.027 nol) of sodiumstannate trihydrate and

817Y‘ﬁ¥0é5’53t98231§|ré@€| gaTBOSh{dpoxicaapsébdngosrhesical

t [ epare 150 m of a
t%%% E¥§§ P ggnéaﬁggFggl%%s injected into the
flﬁanegr (Bl uﬂilomshmm -agi (Cat)isoA - at 7eHendcBpbaatuh&terial .

bout 1 t k t rat 0. 90), .
A%, SRR HEr bt RUORSS b BgPaFPenoP RSP BREPAGT

S@&nrh@cb@ﬂtﬂ\@ﬁ 2Be LhENS| enredple 8N atHOCh VL Add CRL £ ¥nium
out hydrot hermal reaction at 170C for 2 hours. The
r%@f brsaet idbhliemscomposition showed an ultraviolet to

visible light reflection spectrum as shown in Fig. 13.

Example 2-B synthesis of tin hydrolysate carrier composition
88 ml of an aqueous solution of aluminum sulfate having
a concentrationof 1.025mol/1and12.78 g (0.09mol) of sodium
sulfate were added to deionized water to prepare 500 ml of
a solution. Meanwhile, a mixture solution of 7.2 g (0.027
mol) of sodium stannate trihydrate and 87 ml of 3.382 N sodium
hydroxide solution was mixed with deionized water to prepare
150 ml of a solution. The latter solution was injected into
the former solution under agitation at room temperature over
about 1 minute (alkali equivalent ratio: 0.90). After

another 20 minutes of agitation, the resulting solution was
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cooled to 25C, filtered, rinsed with 500 m of water

and dried at 105 C for 22 hours to obtain a tin

hydrol ysate carrier 5 conposition conprising spherica
alunite type conmpound particles Nal.06 [Al 2.86Sno. 14]
(S04)2.15(0CH)5.9-1.39H20 as a 3mse material. The
characteristic properties of the obtained alunite

t yFREdRIeat raran durakavstoowrdrrTaplte 8. hyidrothermal

[ f, GO hydr ol ysate carri.er
conpos%tloniggpﬁ$§§#§g§:%gﬁg§%% ) utF%ﬁc% OF Falifhon was

suldcdtesl hayi2sd ¢ ,a fddneard, atdigizeaf whi.t02% ol ofl8ated and

O Q75 -of co r sul fate and 14. 2 0.1 nol
%‘hmlé% R deriouRiEg oRFA g1 a&%g%éo%\ﬁ%%?e@rrmr

prc%?r@fo%lft(i@)ﬂﬂccﬁff ﬁs%.‘ﬂdﬂé;ﬁ{brlm 188 e of : ab{%und

sodi um hydr oxi de solutlon was i njected into
s @amtiied agnden. oa@M—atast at] (SSaim: heh@é)rabul@@ﬁﬁ? as a base

BB e 53 YLD 8 Opt0L i e

sellumicre wype?@dmpansice H=ad ifcd e e GHaxe M0 Tafle/ 3.
out a hydrothermal reaction at 170C for 2 hours. The
reaction solution was cooled to 25C, filtered, rinsed

WigkB Q@ Bl cofs RERSs 1anNGs Qi:rtp‘i‘y%lath < eq: s%rtez%a{Me%

to obtain a copper hydrol ysaté r “conposition
copppPsiitgomexagonal al unite type 25 conpound

D5 & S8 5 5r %h MBRR U 3Pl of B2y FniBuly i rate having

claarmaﬁt:siti:on meDeDEEanD/fl t he . eby qion@d seahmbl Brof copper
ER%SItlon and F| ws an SEM phot om _cr ogr aph
8teoApdsiti ngpéPrftcmgé théo%ﬂa. A4t @éﬁp@?re added

h)z‘.gr@é_‘@ﬁiﬁeéa‘fré&@f w@%@aﬁr‘eogo%hﬁm’ecgf@s@lutlon and 188
ultraviolet to visible light absorption spectrum as

séwaf Br3gRgN &@dlEmahUﬂe021GEsynﬂhesos waszingentam into
hydEeolysad %c{l trlO é]l((‘i%rngﬁﬂ:agn R/ 3t ]ﬁ%nﬁaegperature over

aqueous solution o um ndm-sal
caboantnamunntef(&1&31&0b@h;v&1e&tgré@a636@ wnl)). ohfter
zi rconi um oxychl ori de octahydrate and 17.04 g (0.12

nBRPEBrT <OIHIMESER P4t _INeREIARdRe Fefdi S gotaitdon was
t orpheparee808o5afll aQtod189kUEL0R, ra0d 01]1§6amhy‘afro%h%§§lal

N sodi um hydroxi de solution was injécted into
abesetsenudtoh7lndefougrt hplse. The reaction Solutlon was

cooled to 25°C, filtered, rinsed with 500 ml of water and
dried at 105°C for 22 hours to obtain a copper hydrolysate
carrier composition comprising hexagonal alunite type

compound particles Naj os [Aly ¢sCUp.25] (S04) 5. 13 (OH) 5 45+ 5.84H,0
as a base material. Table 3 shows the characteristic

properties of the obtained carrier composition and Fig. 7
shows an SEM photomicrograph of the composition particles.
The obtained copper hydrolysate carrier composition showed
an ultraviolet to visible 1ight absorption spectrum as shown

in Fig. 13.

Example 2-D synthesis of zirconium hydrolysate carrier

composition
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at room tenperature over about 1 m nute (alkal

equivalent ratio: 1.0) . After another 20 m nutes of
agitation, the resulting solution was transferred to

an autoclave to carry 10 out a hydrothernmal reaction

at 170C for 2 hours. The react4ion solution was cool ed

to 25C, flltered rinsed with 500 ml of water and

dried atl706COfG" 29uRgHP Sl tHrEPh al&we@wulfate having

hydicRinkeate-a¢aldd &/ GOmR0Sidi An Ganpy i gﬁ. IRl of

al unite type conpound particl'es 15 Na
[ ALZCOTZuO, @]W(?B@&)rlilewtmciﬁa% dnd 25HDB gs(@. basel) of

I e 3 sho haracterlst perties
or Pt bt ABa wdaf HRETed b BeRPRERESHB Ep e Refpare 500
cepperf hBy@odhySaie a@d riser ngowsy Rel: oy stweﬁdmamydroxme

ultraviolet tqQ visible |ight absorption spectrumas
sROMLLRTRIRS 1ndectgd imte the aPaespLrtion ur@yr apigation

Zzta%ogm ’éetﬁﬂafa%u?él c}vé)‘: é)DI-CINJ Iy rmln?lj:e) ralgc | Bqtlﬁralent
dr@tQOM ﬂ»D)U rAfth)ﬁthhéi Ytminut®S af hgithlitfofl, Othe
Nresulting solution was transferred to an autoclave to carry
out a hydrothermal reaction at 170°C for 2 hours. The
reaction solution was cooled to 25°C, filtered, rinsed with
500 ml of water and dried at 105°C for 22 hours to obtain
a copper hydrolysate carrier composition comprising
hexagonal alunite type compound particles

Nag.76 [Al2. 602T0.4] (S0a):,65(0OH) 6.8 0.25H,0 as a base material.
Table 3 shows the characteristic properties of the obtained
carrier composition. The obtained copper hydrolysate
carrier composition showed an ultraviolet to visible light

absorption spectrum as shown in Fig. 13.
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60 Exanple 3 neasurenent of particle size

di stribution width The average particle dianeters,

standard devi ations, coefficignts of variation and

the D75/ D25 ratios when D75 is the particle dianeter
ofExgantiiec [3e srastmuntemeedowrt Haort 145 €0 5 zef dtilse rtikhali candridth

D25 is e particle diameter_of particles which . .
account tIF"&r BYBT G5B PLRE: TUF AT TTE § 6 o (TRATAI A deviat fons,

PIdd fali8 i e9ithe o hihBEEANaGHr ¥Be aﬁ%/ﬁlgs‘)%ﬂi'?os-r?@ﬂeﬁsms is
1, 2 and 3 based on the particle size distributions

mEdsu Ped T eh e lageder @iff hegdlicddesnettied efcaodvat for 75 %
al ynig caonpound partjcl .Q,-qbtai in t .
S EHR, SRRLCORONS SRS LD AR D B
3 winidhExaoples 225G @fBhd hetparin che Gumelative particle

distribution of .the alunite type conmpound particles
oS SR TPRC £ R EYe 42 SFCHGWAD TR 2F To. Tl 3 based
D6/ B2 Rkiaz1ef «Alde ofi dthe RItUNHE et MR NGe Baser

particles obtained in Exanples of the present _
i AV Edrpehianemethpdopt] tde adMindltentape thapouhd particles

alynite tyRe %?ferpg.%%@,.e %@t{aﬁ# Gle&s have much, higher tive

particle size unitormty n e "alunite 'type
cExpopiespartod esmdExdhlpE araatd. 2 20. Examplert iadiedsize
' ?Lis%trggﬁie:itolelﬁof g:&'l)e Sé%.?l%li?:e type compound particles
synthesized in Example 1-E is shown in Fig. 9.

The Dq5/D.s ratios of all of the alunite type compound
particles obtained in Examples of the present invention are
1.2 or less, which means that the alunite type compound
particles have much higher particle size uniformity than the

alunite type compound particles of the prior art.

Example 4 acid resistance test
(i) sample

The alunite type compound particles (average particle
diameter of 0.8 um, BET specific surface area of 6.9 mz/g)
synthesized in Example 1-D were used.
{ii) testing method

1.0 g of the above sample was added to 100 ml of a 5
N HNC; aqueous solution, stirred and left to stand for 3 hours
to measure the contents of aluminum and SO, in the resulting
solution by an atomic absorption method.
(iii) results

As shown in Fig. 11, when the temperature of a water

bath was raised, the solubility of the sample increased.

~ However, the elution of the sample was little and the particle

shape did not change.
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The alunite type conpound particles (average particle
di anmeter of 0.8 m BET specific surface area of 6.9
n2/g) synthesized in Exanple 1-D were used. 25 (ii)
testing nmethod 1.0 g of the above sanple was added to
100 M of a 5 N HNG3 aqueous a&pl ution, stirred and
left to stand for 3 hours to neasure the contents of
alumnumand SO in the resulting solution by an

atQIu bsorpti o t.hod. 30 (iii) results As shown in
FlEgJE"%ll% ﬁéjﬁa c1_hé;metnlglnl'pn attit eas O])éj%?rérte%tat h was

rai sed, anhedsotpibl bn ty sef wi S e chdmpited O eRS@UE ferent types
Fgﬁfvgr,,the elution of the sanple was little and the

p REHBLILEREYRE FWRHALPIFGECIGE apdagpl Evated carbon (of

badx el "L RS 28 SRRl QN £S5, AN )agggﬁﬂt 1 O drfd used

was conducted on two different types alunite tfg'
C Gv¥p 6iin @ dsariiegite § napd caydianatee o icdr bometbiod WhWakowill be
Pur mcal |l ndustrie Ltd.) which i.s commonly used
a?e%ﬁgggggfﬁg%Flﬁ'%ggeo?%%ﬁ%@' HHFH eSS i h wil |

be CHd e sTHCH®EBDINe raginiaiiLrgaly Nusi 88dl 6piMat Byl &mafed (CH,) 4N .
(gHS)ZCHCHCOOH, amoni a gas NH3 and tri net hyl am ne

( ¢A3) 3NSaMPLE sanpl e 10 Exanple 5-A The alunite type
cespawid Banticles (spherical, BET specific surface

area of 121.1 nR/g) synthesized in Exanple 1-E were

used. EXhephéuBiBelbyPhecamppind pgpeicdapoliysgherical, BET

13b5CT87%) SEPRERecTisn T el aohe 51 H e (i 15 mxampie
Conpatratreveskedanpl e 4 Commercially avail abl e activated

carbon_(of Wako Pure 20 Chemi cal Industries, Ltd.)
WaEaRes. S(Pi) testing method An adsorption test was

Gonae ofe MEESEREgEe Wbo,duTELRICHLCbphLbtEL, oo
specific surface area of 11.3 m®/g) synthesized in Example
1-I were used.

Comparative Example 4

Commercially available activated carbon (of Wako Pure
Chemical Industries, Ltd.) was used.
(ii) testing method

An adsorption test was conducted in accordance with
a method which will be described hereinafter.
(iii) results

The obtained bad-smelling gas absorption rates are
shown in Table 4. Since Example 5-A has a larger BET value
than Example 5-B, it has a higher adsorption rate. Both
examples have a higher ammonia absorption rate than activated
carbon. These results show that the alunite type compound

particles of the present invention are useful as an alkaline

substance adsorbent.
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25 The obtai ned bad-snelling gas absorption rates are
shown in Table 4. Since Exanple 5-A has a |arger BET
value than Exanple 5-B, it has a hi gher adsorption
rate. Both exanpl es have a hi gher amoni a absorpti on
rate than activated carbon. Hpese results show t hat
the alunite type conmpound 30 particles of the present
i nvention are useful as an al kaline substance
adsorbent. 62 Table 4 Exaqghﬁ a%sorption rate o 5-A
-B.activated carbon of _Bad siel’l i ng gas Conparative

Exa e 4 iso-mEmsie acid 64 23 9dserpRAba 93146532
A H

tirimeth i ne 43 40 83 Exanpte—6—dye—adserptiontest

5 The adsorptiwjties of [Condo |RétR CB2HRZNEGESEaZRrbon of
Sadan smehaglk g% nschwarz B), TItané&ﬁEéF%Sive Example 4
0 ure

C28HIONS (6 SANa2) (al manuf act ured! hy
Chenical-veidudtr iaedd Lt d. )64 Cjl. 23D rect Bl ack 543
(C27THI7TNGCBNa2) (of—Hodggaya ¢hentcal—€Co——+ttd)—aand

G een FLEBPRZHRi ni chi sei k& Col o/ €& Chenmicals M 10

Co., ktdmbrWehamipwestidated. |(i)gosapple Exanplgy6-A

he alunite ne. . comoundd -partiicles synthesized_ in
e e—conpoung-particl Y

AV
P o

Exanpl e 1-B (spherical, BET specific surface area of

4_4 n2lqg) - 15 were used. Ex e 6-B The alunite type
cgﬁ%88@§ 6ar$¥%l%§sg§ﬂFhQ§i€QgLir1 Exanpl e 1-E

(spheritak ad¥chmpeeidiss s dacgo dep (0f,matols, Jg)Sudan

were used, 20 Exanple 6-C The alunite type compoun
pREEFEI Bs(Sydnmeshvaee B - Bisep ¥ellov( $phEnieakSMBET (all

SREALFRELAVELAGE WEER Al d broni TN MRLE R0 1ea ), c.1.
npl e 6-D 25 The alunite type conpound parti'cles
shhathebi Bédckn51 (C7H19NsOgNa,) (of Hodogaya Chemical Co.,
Ltd.) aand Green FLB (of Dainichiseika Color & Chemicals Mfg.
Co., Ltd.) were investigated.
(1) sample
Example 6-A

The alunite type compound particles synthesized in
Example 1-B (spherical, BET specific surface area of 4.4 m?/q)
were used.
Example 6-B

The alunite type compound particles synthesized in
Example 1-E (spherical, BET specific surface area of 121.1
m’/g) were used.
Example 6-C

The alunite type compound particles synthesized in
Example 1-G (spherical, BET specific surface area of 61.2
m?/g) were used.
Example 6-D

The alunite type compound particles synthesized in
Example 1-I (spherical, BET specific surface area of 11.3
m’/g) were used.

Comparative Example 5
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Exanpl e 1-1 (spherical, BET specific surface area of

11.3 nR/g) were used. Conparative Exanple 5 63

Activated carbon which is conmonly used as an

adsorbent was used. (ii) testing nethod 10 ng of a

dye was injected into 100 n1 68 pure water 5 and

fully stirred, and then 2 of the above sanple was

added. ARF{L¥RteS Ftham b’#usgu ksEPBRONLHAISashaemnt agperbent
ofyakhesdye was analyzed by spectrophotonetry. (iii)
results The dye adsorption rates are shown in Table 5
bdEdw. tietﬁngomdthgdto Table 5 below, the results of

compount gl (44 88 ABNIMIELEHT ARG ST o B pure vater

-adsdrblmy aﬂ:lldréx&e axid ierin dyeof asabotesaile was added.

reaction dé Therefore, the alunite type conpound
pAFEFEI &8 BPUFReOhr BEhRtiAVenERBnCaRECREERELORSOIStRe dye
cgggrhﬁgl Ldg r organi c polyners

such as ?e3|ngyggBEEEQBPEQEE%%Erkgsorption rate %
Adtligategdsubtd 6-B 6-C 6-D carbon of Dye Conparative
Exanpl Red 59.22 99.87 99.65 78.,99 2. 42

Sudan B ck%%%%gf)%lﬁn A& gF S5hevEy in T801€ 5 below.

(Sudansnh@@ralﬁa HbteapYel b owe V8w 14 99. B8Pt 240 B85ERmples
Direct_ Black 92.43 100 100 98.11 5.00 51

cfe%nthLGBQa@hs’s' Ebat1tle W gy tyRe ceapplad7paesicées of

g:(lgﬁp gé‘fé 8 PSRN 2G5 Qle T LS SYRES LU ANayE! ) 9 $R9RE Caye,
basic dye and reaction dye. Therefore, the alunite type

compound particles of the present invention are useful as
a coloring ald, pigment or carrier for organic polymers such

as resins.

Table 5
Example Adsorption rate %
Activated
6-A 6-B 6-C 6-D carbon of
Dye - Comparative
Example 5
Congo Red 59.22 { 29.87 | 99.65 | 78.99 2.42
Sudan BlackB :
(Sudanschwarz B) §2.37 95.75 97.65 94 .32 8.64
Titan Yellow 79.14 99 .56 99.24 85 .55 5.74
C.I. Direct Black
92.43 100 100 98.11 5.00
51
Green FLB 99.58 100 100 100 4.85

Example 7 test of elongation percentage of resin composition

(1) sample

Example 7-A

A 3 wt% stearic acid adsorbed product prepared by

treating the spherical alunite type compound particles
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A 3 w%stearic acid adsorbed product prepared by
treating the spherical alunite type conpound particles
64 (spherical, average particle dianeter of 1.13 m
BET specific surface area of 4.4 nR/g) synthesized in
Exanple 1-B with sodi um steargt e was used.
Conparative Exanple 6 5 A 3 wt% stearic acid adsorbed

priegler ipedpareackinge treaaticlge rdbigmest e &y dr oxd den, BET

ich.i.s wdel used as ddist,i yve (hexagaqnal, .
DUl o3 I M o 4 TRV © SN in mxampie
suw-Baed tar edifund. <t d¥ifd)e W H Um stearate  was
used. 10 (ii) testing nethod The above sanpl e and an

afOTERF @&V S BIXAMP 1S 1eaur yl  t hi odopr opi onat e of

Yoshi t ogi ;Phak i;cal, Gon :

I rganoxmofz’ %h%iOEE‘E%%Eé'i%alacgﬁer%dlg?%b&@%rét 5 g \?xgreé) ared by
mitscee tiingh me gua syipmo gaptdemecides iwh i(cdt hiyd enelginopdahes an
15 copoal msg in aratio shown in Table 6, and a

s 1<glﬁfiyeec( SXPGOTR It e AYITTE I PR TRAS o FHed g mOth & - 8 Hm,

obfral BpEci€ScNsueeaPesité DY Iohe2 FPLAPSh8ARRiun stearate
i njection nolding machine of N ssei Jushi Kogyo Co.,

L¥8S YS§Sfeasure its el ongation percentage. The
nMyagyr eFfEEEiESSHEEﬁoﬁre shown in Table 6 20 bel ow.

(i11) results™It is understood from Table 6 that the
el ongat Tha apeveestmpéeohnd apsantdbkdidned Kplrkpeadidguryl

t .al.uni te,t C ound particles of the present
| ROAREPRroPL Bt R PR SRL e aerut T (o, G0y and
CIRY MY Omabhyioknewn caddit Eﬁ@ciﬁ@ chakliead cN.Lteru.) were

Tensil e Elongation strength at at break vyield point
ERa¥fleYikff AnkR)LYPTOPYRENEp KEFyRe e thyiere - promyiieae

U¥Bfolymer) in a ratio shown in Table 6, and a sample piece
for a tensile test was formed from the obtained resin
composition by the FS120818ASE injection molding machine of
Nissel Jushi Kogyo Co., Ltd. to measure its elongation
percentage. The measurement results are shown in Table 6
below.

(iii) results

It is understood from Table 6 that the elongation
percentage of a resin obtained by kneading the alunite type
compound particles of the present invention is 10 times or

more larger than that of a conventionally known additive.
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1.68 41

7-A -____-_-conpound-particle----

3. DLTP :0.25

| R1010 :0.25 1.
Pol ypropylene :100 - - - ..... .. .. ... ..... 2.
Magnesi um hydroxide :150 C. Bgs 6 .1.9 3 0 :0.25
:0.25 C Ex.: Conparative Exanple 5 Exanple 8
infrared |ight absorptivitfatdst 6When the IR anal ys
of the alunite type conmpound particles Nal.1lAl 3
(SM)..2.33 (OH) 5.45"'1. 9H20 synthesized in Exanpl

0

is

e

I™ND wWetteteayried out by a KBr briquette ne&%%%llghe
nestdts shpwn in Fig. 12 were obtai ned.
absor p{i on| band is existent at around lgg_ d 8o n

¢m 1 & velength of 10 to 14 m , it |
{ FEARDLE

R ADongation

00 at break
hat %

es are useful as an infrared light
absor ber.

Ekanbbbyﬁrdpylenentlal Ihernsl anaIyS|s t

15 When thesdif{ErEnLT termat—anatysi s of the
(ﬂtuwt£45'ype ggﬁpguﬂéﬁ%% tiiches NadgllAl 3 (scn) 2.

%§§f$ synthesized 1 Examl e 1L 9 %has
,arrled ou esults shown PH'%Fg. 10 were
bbt ai ned.

;

est

33
410

T,be fhlgH$e type conmpoundogparticles are
herrradtt ¥ stable ||n +-0-400C o+ hi nhar 120 I:Ya_np_l_e
titaniun1dloxPQ&¥EImmxﬁ¢mmg aIunl@@ type conpound
Jarticles) of "thers flunite type

:@qp@gnd6part|d?%%ggﬁﬁ%r%%ﬁf %?cl Sﬁ'anetgr of 5|
om D75/D2530fDﬂTﬁ6) synt hesi zedgbyst he process of
he present Ft-ani um di oxi dd

nd.. 1.0
Hv-ent-t+-on—ana—10 &--0f-t-i-t-d

Ul

U

Q

9 35

here added 4o BOPLK of dei oni zed%w@Gerl, 5 and the
oht al.hed rred at 40C for 3 hours,
f?ltgged Egaﬁgggtgﬂgm%%ﬁé ELat 105C for 22 hours to

obt ai n spherlcm

oHBRBIS: Bor abregre

ﬁLeﬁt gkgbréglggggstgg SEM

titaniun1OX|de supporting alunite

When the IR analysis of the alunite type compound

particles Na;. 11813 (S04)2.33(0H) 5 45+ 1.9H,0 synthesized in

Example 1-D was carried out by a KBr brigquette method, the

results shown in Fig. 12 were obtained.

Since an IR

absorption band is existent at around 1,000 to 1,400 cm™

(wavelength of 10 to 14 pm), it is obvious that the particles

are useful as an infrared light absorber.

Example 9 differential thermal analysis test

When the differential thermal analysis of the alunite

type compound particles Naj; 11A13(S04) 2 33 (OH) 5 45°1.9H,0

synthesized in Example 1-D was carried out, the results shown

in Fig. 10 were obtained.

The alunite type compound

particles are thermally stable up to 400°C or higher.

Example 10 (titanium dioxide supporting alunite type

compound particles)
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surface of the obtained carrier conposition and Fig.

17 shows 10 the particle size distribution of the
conposition. Fig. 18 shows an ultraviolet to visible
light reflection spectrum of the carrier conposition.

The obtained carrier conpositjon shows the sane

average particle dianeter and particle size

uni f or MedYyg (&F eilrgepRat-tical eatiiafeeefyié donffoulll Farticles
D75/ D25 of 1.16) as the spherical alunite type

cdRpeFRge panticles ddemeehase Svdt avi.aDsdpd of 1.16)

a ! . ¢ ' -

e s A R P et eRr R s B i na 10
f gl dDWiingrgemedabxide mere §tjledntb Ravenlaopai¢imlizead water,

5_distribution sharpness .Ds (=D75/ D25) . of % .4

oAE e bt BRBRERI % s 2t Derda i dor BfoRichours,
aggotetretiQr ridsedf ahheatokal a@nto H7E f&r the ardd eleobtain
di ameter of particles which account for 75 0 of the

t PERTILFALhE isamina: P¥d dgaPUPPOE t 180z alyndtei byprogompound
c : ur egds by I dif f t] a
SRr T o par f 101 et SHangySNa [ AT PP cpicFBbHaEnBE Ene
3680f2re( CHEheHA: £ 1) ed wrendier dbinpoalitlieastindBReyg. 17 shows

cation_selected, fr t he_grau onsisting of Na', Kit,
N BRECHEER S I° P ekt TS ToRE EhE | (HPDRS ity Pig- 18
f BRBWENEANILQUR209B3ESt £BIvOEiBUe+] i AR trekii bt iSA4pectrum
15 Zr" and Ti", and a, m X, y and z satisfy 0.8 < a

1085thegcarpierscogpesgtgon. 1Theyoktaigedagaryier; <

7 o RY; 2 h l.uni ng.
pSPTPEPEETEh, Shka  che" Bl Bpgabl Gl Qigmeter and
prartibeess zee dirsitfiadmittyon aveasgresar Dicl ¢ =EMEBRT) odf 5. 96
1tol1.3._3. The alunite_type conpound_particles
atBorRisd D=1 Tcllail®) 25 WHECRPR&YECaR alonige 5¥psndaryound

ppattebeedi apetBe BRASUMEEerda1hY ahlde albdS@meration is not
diffraction nethod of 0.2 to 6 pm 4. The alunite type
c®APBund particles according to claim 1, which have

an average secondary particle dianmeter neasured by

the laser diffraction nethod of 0.3 to 2 m 30 5.

Al unite type conpound particles which are represented
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by the follow ng general formula (1) and have a

di sk-1i ke or hexagonal particle shape: 2

Ma[ Al i -xM xl 3(SO4 )y(OH)z' nH20O (1) 68 wherein Mis at
| east one cation selected fromthe group consisting
of Na', K+, NH4+ and H3O+, M ghs at | east one cation
sel ected fromthe group consisting of Cu2+, Zn2+,

Ni 2+, Sn4+ Zr4+ and Ti4+, cuxlig m X, y and z
satisfy 0.8 a<1.35, 50<m<5, 0<x<0. 4
1.7<y <2 5 and 4 <z <7, respectively. 6. The

ahuni t ep{ YREr £ AR RSP L dbs&eee@g Ao @& ﬂeﬂl‘egented

whi ch have a partlcle Si ze stribution sharpness” Ds
1by(1ﬂm5p®25)ﬂ1@g general Somrn aD25) iand heVpaa isgltg cle size

o?gﬁgan ga %ﬁgéspar% & ant f%r 1o 8%?%|%F%§ Das 18

V\hhéhpaf:ﬁ@dﬂ]é ﬁmaméﬁe% of phetltzmeel whiichhgcestntakbyezs %
particle size distribution curve, neasured by the
| egthe. FPrati#Bh Mt A§dhespertiRteafiinnetetype particles

s
CQRPEHNMERAAL ELeSRECHE @?@g%é@af L&l e %uzn:D75;lD25 o?lcle

particle size distributio arpness Ds
1sbzet digtyibroign Thevel maasereylpbycenﬁeaad parfifirelcgéd on
an_average secondary

C ?ﬁgﬁgg%%gﬁg%g gﬁégéﬁrsargﬁﬁ th PRSér diffraction

et b, ,0. 2500 10(om) Smitbe al unite type conpoung
particles according to claim 25 5, which _have an
aVE?é%ens%cbﬁd%FylﬁﬁFFl@P@ dREAEReFehBaEARe OBy thie groUD

| @éﬁélgtiﬁ{q@ war, et hed *0.;11? ot 0 P glg‘naQ-Q.eaHEeone ci:_atlon

alunite type conpound partlc es accor to claim

oﬁesecwm@mpﬁm@muw@pmSysMgohfacu ‘eagn’ondli®t, sn*t,
t al O_salt Iected fromthe grou onsi st Q

Gt PN alg b M1 o the- SAFEALE D15 L o s,

abudl we Lype coEpUE pasliclessagcal dhng, thelfif 1< 7,

or 5, whjch have an aspect ratio represented by the

rERFEBY Vet Yt he short dianeter S to the | ong di anet er

L of each particle of 0.6 to 1.0 in an SEM

photon1crograph of the particle.
The alunite type compound particles according to claim

1, which have a particle size distribution sharpness Ds

{=D;5/Das} of 1 to 1.3.

3. The alunite type compound particles according to claim
1, which have an average secondary particle diameter measured

by the laser diffraction method of 0.2 to 6 pm.

4. The alunite type compound particles according to claim

1, which have an average secondary particle diameter measured

by the laser diffraction method of 0.3 to 2 pm.

5. Alunite type compound particles which are represented
by the following general formula (I) and have a disk-like
or hexagonal particle shape:

M, [Al;_4M’ )3 (S04° }y (OH) 5 mH,0 (1)
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12. The alunite type conpound particles according to
claim5 1 or 5 whose surface is treated with at | east
one surface treating agent selected fromthe group
consisting of a higher fatty acid, an anionic
surfactant, a phosphate, a cowy#ing agent and an
ester of a polyhydric alcohol and an fatty acid. 10

whemea@oé%% fBér LraRi ssteudatgcal vt e g e rammpdun dyroup

sol ultsl(‘iléa%%nfg%wéég;{agone c%%i?ig% dg;c)?}dglléqn%tl—%%%(,& Bild'ation

seledeiceed foom the group deechsctigr af)CuEonsdSt | ngiof sn*,
Na' ,, K+, NH4+ and_H30+ to a mixture sol ution of a

céfpo dt an BeRenit bEzeld 3R 15 SRt IHHE10 c?ne=c%1t=|=0|3r 35,
| pcludy ng 4134 as ;ancegsgnt hal; eonpogent o ge

fromthe group (first group) consi'sting o Che+
ZEgspeNtivelgnd' and Zr", which is water-soluble at a
pHof 1 to 7, and a sulfate of the above cation

sel ect ed fron1the second group to ensure that the

akkal i ®haiaalreinte t&pbm&@pbm@mt&cad@a&c&rdmﬂg to ¢laim

c a reactiqn_by heating. .,14. A process for

min %h&gﬁr ia CaPuRPEE G} Fe S&&ﬁpé‘&ﬁ&rlﬁé%tﬁoé’l gflarpness Ds

cqn@;gngg shey steps, of @@ﬁl@ ashydeoxbde; c3@! HibRBter of

of | east one cation excluding H30 , " selected from

2Batfﬁé0éﬁ§u‘¢h(-§bc®¢@mgmm@r @on&i sfi m@e dfotiNel+ ank+D7s is the
I, | uti on of co

PR e Lo B N B RS T Ao TR Sitngo g f the

andtdl” iastkesenmuahticenpameitse sékectgdtiiomtibe curve
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by the laser diffraction method of 0.2 to 10 um.
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9. The alunite type compound particles according to c¢laim
5, which have an average secondary particle diameter measured

by the laser diffraction method of 0.3 to 5 um.

10. The alunite type compound particles according to claim
1 or 5, which support a hydrolysate of at least one metal
salt selected from the group consisting of Cu, Zn, Ni, 8n,

Zr and Ti on the surface.

i1. The alunite type compound particles according to claim

1 or 5, which have an aspect ratio represented by the ratio
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is carried out by heating at 90 to 250C. 10 17. A

resin additive which conprises the alunite type

conmpound particles of claim1 or 5. 18. Aresin
conposition which conprises the alunite type conpound
particles of claim1. 15 19. Am® adsorbent conposition

whi ch conprises the alunite type conpound parti-cles
obfc’ctlaa‘ ghtrerd iameter A ty ehearongdiahietkrdbmfresdsphlreicle

I;C p |8| oundgﬁﬁo rtl Gl es of %Céq%rq]lgeg§a%¥élcle.
aI un| te type conpound parti cI es of claim1l or 5.
12. The alunite type compound particles according to claim
1 or 5 whose surface is treated with at least one surface
treating agent selected from the group consisting of a higher
fatty acid, an anionic surfactant, a phosphate, a coupling

agent and an ester of a polyhydric alcohol and an fatty acid.

13. A process for manufacturing alunite type compound
particles, comprising the steps of adding a hydroxide
solution of at least one cation excluding H;0%, selected from
the group (second group) consisting of Na*, XK', NH," and H;0*
to a mixture solution of a compound of an element based on
at least one cation including Al** as an essential component,
selected from the group (first group) consisting of a1%*, cu®*,
Zn®*, Ni%*', sn** and Zr**, which is water-soluble at a pH of
1 to 7, and a sulfate of the above cation selected from the

second group to ensure that the alkali equivalent ratio

becomes 0.6 to 1.1 and carrying out a reaction by heating.

14, A process for manufacturing alunite type compound
particles, comprising the steps of adding a hydroxide
solution of at least one cation excluding H;0", selected from
the group (second group) consisting of Na*, K', NH," and H;0"
to a mixture solution of compounds of elements based on at
least two cations including Al** and Ti*' as essential
components, selected from the group (first group) consisting
of A1**, cu®*, zZn?®*, Ni?', sn*f, zZr* and Ti%', which are
water-soluble at a pH of 1 to 7, and a sulfate of the above
cation selected from the second group to ensure that the
alkall equivalent ratio becomes 0.6 to 1.2 and carrying out

a reaction by heating.
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15. The process for manufacturing alunite type compound
particles according to claim 13 or 14, wherein the hydroxide
solution is added to ensure that the alkali equivalent ratio

becomes 0.7 to 0.9 and the reaction is carried out by heating.

le. The process for manufacturing alunite type compound
particles according to claim 13 or 14, wherein the reaction

is carried out by heating at 90 to 250°C.

17. A resin additive which comprises the alunite type

compound particles of claim 1 or 5.

- 18. A resin composition which comprises the alunite type

compound particles of claim 1.

19. An adsorbent composition which comprises the alunite

type compound particleg of claim 1 or 5.

20. A dye carrier which comprises the alunite type compound

particles of claim 1 or 5.

21. An ultravioclet light absorber which comprises the

alunite type compound particles of claim 1 or 5.



