11 *159159* 1 SPECI FI CATI ON REGULAR- SHAPED PARTI CLES OE ACTI VATED CLAY,
METHOD OF PRODUCI NG THE SAME AND USE THEREOF Background Art 5 The present
invention relates to regul ar-shaped particles of activated clay, to a

met hod of producing the sane and to use thereof. Moire particularly, the

compri sing arIMMRHNNBHING pr oduct of ‘& di bet ahed al 10°Smectite havi ng

macropores in the,particles, having excellent adsorbing property and
filtering property in conbination, and exhibiting excellent decol orizing
performance and catal ytic perfosmraaae, char@annet hod of produci ng the sane

and to use thereof. t n rom.t old tines_ that

di oct ahedrat snecti t%é%L}LaPy&—?ﬁ%nngr 55\2@%%5%? %sgﬁqﬁf[ﬂﬁTEBr%ﬂy and

decol ori zi ng proper tNETHQD Qe ARMRUGIAIGN THEt hésE AlReVak sTHBREORI so been
called fuller's earth or bleaching earth. 20 It has al so been known from

the old tines 19, 1_[(9&]%" e tt he so-called activated clay having increased
specific sur%ac%g-ar-éai—%-t reating di octahedral smectite clay mnerals
with an acbd. For Bxanpliesenfapanese iBxamenedesPabentgPublicladpan ( Kokoku)

No. 335/1948 ghseloses ¢ 2h-umihed efl R oduchngeafblivat edrshdyi by knpeadi ng
and nol di ng gcigié:nézl ay or, athselrmol r ‘J ay in water into a size of from
0.5 to 30 mm Aot to coftc%lapse, | duc?ﬁ’é}r rggb}{'\??ﬂ aE?%y Elﬂ?‘ltjoméﬁptlon
aci d-r esi st ante ka2 Herse anld hedEdpeg gidy errturaes ngf arct horigeahicl aci d
therein to actomatesihe 30 i@yt rkapadepeohwan pedasPai eptaiadptd cation
(Kokoku) - 7280{ 2% RFLARGDA IR 190 RL RLRAYSI DY of anul ar
. excellent adsorbing property and filtering property in
combination, and exhibiting excellent decolorizing
performance and catalytic performance, to a method of
producing the same and to use thereof.

15 It has been known from the old times that
dioctahedral smectite clay minerals exhibit adsorbing
property and decolorizing property. In Great Britain,
these minerals have also been called fuller’s earth or
bleaching earth.

20 It has also been known from the old times to produce
the so-called activated clay having increased specific
surface areas by treating dioctahedral smectite clay
minerals with an acid. For example, Japanese Examined

. Patent Publication (Kokoku) No. 335/1948 discloses a

25 method of producing activated clay by kneading and molding
acidic clay or a similar clay in water into a size of from
0.5 to 30 mm not to collapse, introducing resulting clay
into an acid-resistant container, and heating and
circulating an inorganic acid therein to activate the

30 clay.

Japanese Examined Patent Publication (Kokoku) No.
2960/1957 discloses a method of producing granular
activated clay by adding sulfuric acid to acidic clay to
shape it and, then, drying until it can be milled,

35 followed by milling, sieving to trap the particles of
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activated clay by adding sulfuric acid to acidic clay to shape it and,
then, drying until it can be mlled, 35 followed by mlling, sieving to
trap the particles of @00002* 2 - 0 predeterm ned sizes and activating the
particles in a customary manner. Japanese Exam ned Patent Publication
(Kokoku) No. 11209/1970 discloses a nethod of treating alumna silicate 5
clay to produce activated clay or fine powdery silica by treating alum na
silicate clay containing acid-soluble basic conponents with an acid,
wherein the alumna silicate clay is added an acidic aqueous solution in
an anount of not larger than the anmount of an acidic aqueous 10 solution

with which cla rticles in a dispersjon starts precipitati.ng, the clay
particles bei‘?%le#)egcrer@&nieﬁ tHESSdP8 e?gkb‘ﬁaﬁﬂégtigh% HE Hddi 8% Pof an aci d,
or an acid i rrusprmmumeneerf.-rom 1.0 to 1.5 equivalents with respect to

the basic netal comeieRles Fihatinaderheehe PEIIDVES idihe Kdkdasi aoret al
components im {1 cl@Ay, ;& hgaeked X’\%%Bo?hgf ?ﬁéé’%ix{%té‘ﬁﬂn%o ;51509 .and.
t hen, the reaction product is isolafe rom the di spersion solution, the
particles Df ckaie teaaddiweprcdirptafectpBabedt 11f RPHIRISO S Isdi & at a

pH of not | argesatian allurdnd the ibasecchey atogoaponentas il sarleiliecked up
fromthe product. . Accordi to.the_co ti oduct, .of , activated
clay by the 3%§%Cﬁéﬁ%1ﬁﬁfﬂggngégﬁdéﬁtﬁéggfegﬁééﬁég (xnuﬁ%qﬁﬁﬁf_are adj ust ed
such as adj ustikgatse cd@vd 1sc8A68AL RAt PERALE eAPER M UrP 1Y TSR ify 3 ne, et c.
so that 25 thenaaitd-S0lndy @ abasirc thanpehentmount tdie al aac i iteragueomse  at

| east par#d y s%ﬂ;teidor% quitn'ﬁpt;v%\i%hdsﬁﬁgoggzwgl@ser.{@@ﬁ&lpspelamn{ Qiglease
I c surface area. Anong t ses gf ct|vat§d clay, the use as a

speci
ti ni ng agerﬁrqcb‘rpldiqfs“@nd they lP@qBFFBéc egihohys formed in the

dispersion due to the addition of an acid, or an acid in
an amount of from 1.0 to 1.5 equivalents with respect to
the basic metal components that are to be removed, the

15 basic metal components in the clay are reacted with the
acid in the dispersion and, then, the reaction product is
isolated from the dispersion solution, the particles of
the reaction product are treated in an aqueous medium at a
pH of not larger than 1, and the basic metal components

20 are picked up from the product.

According to the conventional production of activated
clay by the treatment with an acid, the treatment
conditions are adjusted such as adjusting the acid

‘. concentration, temperature, treating time, etc. so that
25 the acid-soluble basic components in the clay minerals are
at least partly eluted to improve decolorizing performance
and to increase the specific surface area.

Among the uses of activated clay, the use as a
refining agent for oils and fats requires a strong

30 property for adsorbing coloring matters such as
chlorophyll and the like contained in fats or oils, as
well as good filtering property for separating the refined
fats and oils from the waste clay from the standpoint of
production.

35 In the conventional activated clay, however, the



30 property for adsorbing coloring matters such as chlorophyll and the |ike
contained in fats or oils, as well as good filtering property for
separating the refined fats and oils fromthe waste clay fromthe
standpoi nt of production. 35 In the conventional activated clay, however,
the 3 property for adsorbing coloring matters is not conpatible wth the
filtering property, and no clay has yet been known satisfying both of
these properties to a sufficient degree. 5 That is, property for adsorbing
coloring matters is inproved as the partjcle dianeter of the activated
clay becones nore fine. On the other hand, the filtering property

decreases to a conﬁgi%uous deﬁgee as #he. artk&le di_anet er becgngg fine.
10 Di scl osur &GP RUeREF BRI PrasE V& tors RRVeCSIREELRET i n
produci ng regthathehdpédepangi pfesenfy acand ated layayasoyeitngeenacr opor es
therein, presgiownngakiiBeyshhusbtheopftiidie gligmtahedr ab smeakitejshay

m neral s, and having particle 15 dianeters controlled to lie within a range
in which they'®9%Xhibit excellent filtering property and have di scovered

the fact that theTheti iatedrepgutar fehapdsbidtiay gerloirdings magkhicbi s

eg_cel I en]E aﬂaarpbio&@dpb_@pemaypaﬂdié%}ét@jf;am@tem_f arerdhe iak tGoEReaatian. OI20 The
obj ect of t r n ventLon, r i\s,.t I OV ivate
regular-shapz) gﬁ%% %gkgigFéé'ob?éiﬁ%%(gﬂsniggggﬁnﬁ%g.% ﬁ%g?ghgrat snectite
with an aci dPUeRGICHY JREEPBPBFESC| A FTPRSHEFUIUE &LIURRyiaFg tBRcBRIFEAELe

adsor bi ng pricperiky aeadohikt eihag property in conbination, and 25

o o iR R R B Sl e e
ention is to plb¢i BEeheREt hBUCBECRASIAYE aHFEFaded) it PyOoFr6ddi ng t he
activated reguanrskapeddcpaytpaléscdesadiamraig:d ke agbdvemiegt i oned 30
properties m%&ﬁ%%bo%%%”%h@?¥i9?rEL&Q&@&iﬁﬁu¥¥ﬁglg%fﬂbture of the
dioctahedral smectite clay minerals, and having particle
15 diameters controlled to lie within a range in which they
exhibit excellent filtering property and have discovered
the fact that the activated regular-shaped clay particles
exhibit excellent adsorbing property and filtering
property in combination.
20 The object of the present invention, therefore, is to
provide activated regular-shaped clay particles obtained
by treating a dioctaheral smectite with an acid, having
macropores in the particles, having excellent adsorbing
. property and filtering property in combination, and
25 exhibiting excellent decolorizing performance and
catalytic performance, and a method of producing the same.
Another object of the present invention is to provide
a method of easily and efficiently producing the activated
regular-shaped clay particles having the above-mentioned
30 properties without using any particular apparatus or
means.
According to the present invention, there are
provided activated regular-shaped clay particles obtained
by treating dioctahedral smectite clay minerals with an
35 acid, wherein the regular-shaped particles have a volume-



means. According to the present invention, there are provided activated
regul ar-shaped clay particles obtained by treating dioctahedral snectite
clay mnerals with an 35 acid, wherein the regul ar-shaped particles have a
vol une 4 based nedi an dianmeter (D50) of from 10 to 60 pmas found by a

| aser diffraction nethod, have a porous volune of porous radii of 1000 to
70,000 angstrons of fromO0.63 to 1.00 cc/g as neasured by a nercury
intrusion porosity 5 nmethod, and have a BET specific surface area of from
250 to 400 nR/g. it is desired that the4activat ed regul ar-shaped cl ay
particles have a circularity (A) defined by the followng fornmula (1), 10
A={[(Rl x RR)}/RL --- (1) wherein :Rl represents the radius of a

ci rcunscri be®asedr BpelianofyardeeEomolr 06f fEOPat @ i &P b bfum aschiningg- type

el ectrgndrri cwrhouﬁgéap?ith_ea@@io? afek A, l’lfaifee%e@)b?foh@egb&djnésoﬂf an ]
inscribed circle thergof, 1 fr to 1.0. It is_desirped.that the
activated re&&lrgP-Ssﬁggéa Bfagogé)a}??gqgos aavn§sz§lpﬂsl I?—fl ifE8mt hi’ﬁg’p Bce
texture specilf-i0® te/gneatmepsireqike ambrraterintke ipor pasosékyure in the

scanni ng- tsy pee@heet, r BRdNMharOPROLRYr ARt 1 hies efrr 2@ lalrelaS odegirbRd2that the
activated re%%l %-Oslrr\lgped clay particles have a diffraction peak at 29 = 19

to 20 degrees speci f.l%' to montnorillonite and a diffraction peak at 29 =

25 to 26 degrees 3pedPffesivegypaaim the tardwatey regudprasbeprd(clay - Ka).

25 Accor di ngpaattibeepr eaeat ai avent 1ty hey)e dest ifnard ber thpr dvildediagnet hod

of produci ng (a¢ti,vat ?g)regul ar-shaped clay particles conprising the steps

of : adjusting the particle size of the dioctahedral smectite clay mnerals

!}posse§§ a vol une- based nedian= 80 (&iaeRer} (D50) of-Frém 1l to 10 Tim as
nd by a | aser wiletéiacRi arepmidwots the radius of a circumscribed

circle along the contour of a particle of a scanning-

type electron microphotograph thereof, and R,

represents the radius of an inscribed circle thereof,

15 of from 0.8 to 1.0.

It is desired that the activated regular-shaped clay
particles have a frill-like thin-piece texture specific to
montmorillonite and crater-like porous texture in the
scanning-type electron microphotograph thereof.

20 It is desired that the activated regular-shaped clay
particles have a diffraction peak at 28 = 19 to 20
degrees specific to montmorillonite and a diffraction peak
at 28 = 25 to 26 degrees specific to gypsum in the X-ray

. diffraction (Cu - K &).

25 According to the present invention, there is further
provided a method of producing activated reqgular-shaped
clay particles comprising the steps of:

adjusting the particle size of the dioctahedral
smectite clay minerals to possess a volume-based median

30 diameter (Dsg) of from 1 to 10 uym as found by a laser
diffraction method;

mixing an acid-soluble or acid-decomposing inorganic
compound to the milled product thereof;

granulating the mixture into regular-shaped particles

35 having a volume-based median diameter (Dsp) of from 10 to



m xi ng an aci d-sol ubl e or aci d-deconposing inorganic conpound to the
m | l'ed product thereof; granulating the mxture into regul ar-shaped
particles '35 having a vol une- based nedi an di aneter (D50) of from10 to 5
60 dimas found by a laser diffraction nethod; and treating the
regul ar-shaped particles with an acid while maintaining the particle
shapes. According to the nethod of production of the 5 invention, it is
desired that: 1. An acid-sol uble or acid-deconposing inorganic comnpound is
m xed to the mlled product in an anDuntSOf froml to 15% by weight in
terns of the dry product thereof; 10 27 the acid-deconposing inorganic
conpound is a calcium carbonate; 3. The mxture is ?ranulated by

3

subj ecti ng a®8l uir 9s of oundhebyri at lagen ¢lidf ey onr peghadal abflon: and 4. The

regul ar particl eSt@éétiﬁ@aERéi wgm@mmpédoxpar&ch@bngltmﬁsg@han an
aqueous sol ut ] talned at 60 to 100 C. According to

t he present h&%ﬁtwgﬁng%ﬁ%}%g ?Lﬁ%i?ﬁ (R?R&gd a refining agent for fats
or oils, conprlS|ﬁgCPhélnabeeLM%nWﬁdﬁéﬁ‘ébﬂﬁVéh@&l@Pa?f 2beAccording to
the present iinveatien, iheie d&s{tsd hatat:provided a catal yst carrier

conprising the ?bOég QBQ&Inggbl$qgfvgquidgd%ﬁ O§R55h055§§§h gICN OF THE

DRAWNGS Fig OWS scanni n ectron cro 25 of the
structure ofCQ@PPV&?eHSr@gﬂ?%rt%r%ﬁﬁnp%ﬂ¥%ﬁ Fadict é8 ap Pﬁ@UBFegént

i nvention (nméEgoif icabi 0p%oby 10&0ght i itestdmmsbetth thiegsirylpApdand 1(B)); Fig.
2 shows scanping.type el ectron mcrophotographs of the structure of the
conventlonal actlvafed clay 30 particles (magnifications of 1000 tines in

j.g. 2( Al%nd §OOtPPné§l?nd¢$€PPQR{DQ ingryard s KORPORNEc ARnfngat Ghem
ctron m ccepbonhageaph

3. The mixture is granulated by subjecting a slurry of
the mixture to a spray-dry granulation; and
4, The regular particles are treated with an acid by

15 being immersed in an aqueous solution of a mineral acid
maintained at 60 to 100 °C.

According to the present invention, there is further
provided a refining agent for fats or oils, comprising the
above-mentioned activated clay.

20 According to the present invention, there is further
provided a catalyst carrier comprising the above-mentioned
activated clay.

BRIEF DESCRIPTION QF THE DRAWINGS
" Fig. 1 shows scanning-type electron microphotographs

25 of the structure of activated regular-shaped clay
particles of the present invention {magnification of 1000
times in both Figs. 1(A) and 1(B));

Fig. 2 shows scanning-type electron microphotographs
of the structure of the conventional activated clay

30 particles (magnifications of 1000 times in Fig. 2(A) and
300 times in Fig. 2(B));

Fig. 3 shows a scanning-type electron microphotograph
of the internal structure of activated regular-shaped clay
particles of the present invention (Fig. 3(A)) and a

35 scanning-type electron microphotograph of the internal



of the internal structure of activated regul ar-shaped clay particles of
the present invention (Fig. 3(A)) and a 35 scanni ng-type el ectron

m crophot ograph of the internal 6 structure of the conventional activated
clay (Fig. 3(B))(magnifieation of 1000 times in both Figs. 3(A) and

3(B)); Fig. 4 shows a curve of particle size distribution of 5 the
activated regul ar-shaped clay particles of the present invention; Fig. 5
shows a curve of fine pore distribution of the activated regul ar-shaped
clay particles of the present. invention;. 10 Fig. 6 is an X-ray diffraction
i mge of the activated regular-shaped clay particles of the present
invention; Fig. 7 is an X-ray diffraction image of the dioctahedral
smectite cIa@tﬁpﬁéﬂépsOéséﬂea§0%V%@%&Q¢¢ﬁ;aQﬁﬂWﬂﬂﬁﬂ clpy KF§9-8 is an X-ray

diffraction isymge (ehghheiastivated 100YW afeshaped el @) gar Bi(gheanaf the
pr esent invegtlg t hat have been treated wth an ethylene glycol; and Fig.
9 is a section& Niew of a decolorizing tester. "A" to "J" in Fig. 9
represent the fol Fé@i-nd papvs.a Qorve Mastartigdar sBzepidaisémibutiani ey for
conbi ni ng sa MbeOac tRvaRebbeegh bhe-Ehadedperat Wea virilers o25the kasanstirrer
rod G Testin g.%ggg K Ol bath I: Stirrer for the oil bath J: Electric
heat er 30 Be§t Vo Far Carrying Qut the Invention The activated

regul ar - shaped cIé}gpaPtFBPE§ gofpFYRecf fine pore distribution of the

activated regular-shaped clay particles of the present
invention;

10 Fig. 6 is an X-ray diffraction image of the activated

. regular-shaped clay particles of the present invention;
Fig. 7 is an X-ray diffraction image of the
dioctahedral smectite clay minerals used as a starting
material;

15 Fig. 8 is an X-ray diffraction image of the activated
regular-shaped clay particles of the present invention
that have been treated with an ethylene glycol; and

Fig. 9 is a sectional view of a decolorizing tester.
"A" to "J" in Fig. 9 represent the following parts.
20 Master gear
Pinion
Pulley for combining a motor
Rubber tube
Temperature meter
25 Glass stirrer rod
Testing tube
0il bath
Stirrer for the o0il bath

Electric heater

G H D O HFBHQOQ@ P

30 Best Mode for Carrying Out the Invention

The activated regular-shaped clay particles comprise
clay obtained by treating dioctahedral smectite clay
minerals with an acid, and have a feature in that the
particles have a regular shape with a predetermined

35 particle diameter containing macropores and have activated



clay obtained by treating dioctahedral snectite clay mnerals with an
acid, and have a feature in that the particles have a regular shape with a
predeterm ned 35 particle diameter containing macropores and have activated
7 0 0 surfaces necessary for adsorbing coloring matters or the |I|ike. The
acconpanying Figs. (A and I (B) are scanning- type el ectron

m cr ophot ogr aphs showi ng the structures of 5 the activated cl ay
regul ar - shaped particles of the present invention, and Figs. 2(A) and 2(B)
are scanning-type electron mcrophotographs of the activated clay that has
heret of ore been used as a refining agent for fats and oils. 10 Conparison
of the aboveﬁphotogra hs |nd|ca5es that = the conventional actlvated cl ay

particles har&iACEGuPEFESEREYebCPat 1T R Y [ Uy WRELELS, OFhEPEct i vat ed

regul ar- shapedkecl ay particles of the present i nventi on have a spherical

structure o' a r eg4kanoRghbLELSaglELEE 0 19410 e caangthgal shape,

and that the actlv% articl i nvénti on have

v

ay

a particle diYPg 8|§FFFBBtW6ﬁ189%?t Y YR SHEH Y §Iﬁbﬁ§FH§F&6F§ Shar r oner
t han t hat Sof tthiee aconvateidonahyategvheedslcdpgd grartiicdless of2@hewpmgsentt hi s

regul ar partiigl@nstibact Hh@, Ftag @@AsV@Itecb@)ayu@rstda@tn%gaftybae i nvention
exhi bi t excellent f|UI héhotke an easklghe owl Q%u,%fdﬁr %ﬁd LCan. be very

favorably hartdied 88 8156 : i's a diag Fam i1 st atlng a
dlstrlbutlonfGﬂELgéoﬁﬁr ecneuge@e950¢ t¢ﬁ9%KRQV%¥%ﬁlﬁeguﬁaﬁssﬁaéed cl ay
particles of dihe. present i nventi on based on the vol une as found by a | aser

diffractl nethog %lane tgg Eé%?“%ﬁgyﬁi%g%%ﬂﬁJ%%dg%g%l €84 gf t he

ventlon as a redi are atlvely w de
range of fqﬁﬁnCPQVﬁﬁtee“Bﬁtaﬁélvﬁh?@l%¥ﬁ¥nﬂ%ﬁt#9kﬂﬁ:ﬂ@vﬁolESeQUlar—

shaped particle structures whereas the activated regular-
shaped clay particles of the present invention have a
spherical structure or a regular particle structure close

15 to the spherical shape, and that the activated regular-
shaped clay particles of the invention have a particle
size distribution over a range which is considerably
narrower than that of the conventional activated clay
particles.

20 Owing to this regular particle structure, the
activated clay particles of the invention exhibit
excellent fluidity like an easily flowing powder, and can
be very favorably handled as a powder.

" Fig. 4 is a diagram illustrating a distribution of

25 particle sizes of the activated regular-shaped clay
particles of the present invention based on the volume as
found by a laser diffraction method. The activated
regular-shaped clay particles of the invention has a
median diameter (Dsg) that lies within a relatively wide

30 range of from 10 to 60 um and, particularly, from 10 to 45
pm.

The activated clay particles having diameters lying
within the above-mentioned range, exhibit very excellent
filtering property and can be brought into homogeneous and

35 uniform contact with the material that is to be treated.



Pm The activated clay particles having dianeters lying wthin the

above- nentioned range, exhibit very excellent filtering property and can
be breought' i nto honbgeneous and 35 uniformcontact with the nmaterial that
isto be treated. 8 0 Fig. 5 shows a curve of fine pore distribution of
the activated regul ar-shaped clay particles of the present invention, and
wherein the abscissa represents logarithmc values of radii of pore
(angstronms), and the ordinate 5 represents a change in the pore vol une
(cc/g)/a change in the logarithm c val ug of radius of pore (angstrons),
i.e., represents a differentiated value.” FromFig. 5, it is obvious that
the activated clay . particles of the invention have a | arge peak of porous
10 volume in a reéﬁ@n of S'aFge@ pon bR ¢hdiine Fe pdetitdbRadPy, of nther egi on
of porous radicds vefteflr orp15600shaped 0Oy AvarTthie lact iofattdet olrapeparticl es of

the present iinventiion, BaveyBepOlQushy oA {RV)refreRNeUS 168dik + 8f:4000 to
15 70, 000 an str%nsogf fromQ0,63 to

r.0 .00 cc/g as ne red a nercury
i ntrusion pogggfif netﬁggflnﬁﬁi?%g?iﬁ%n%ﬁ%ﬁﬁﬁgﬂ’ FHE?%%?e&rﬁéEFﬁﬁores as
conpar ed too tiePreseots woFhArg¢PW) tlod pdre convent i (ewdly)det chanhgd chay

particles Oftg€55ﬁ@ﬁkgthhﬁci$ab?éi@ﬂeﬂadf$§ st dﬁ% R%ﬁ%s&@%hggzggfe.,

macr opor es, the activat clay.particles of the invention diffuse at

an increased ' ﬁgsfﬁﬁs écﬁﬁggeé %%%%??%qV%ﬁﬁ%s of the material to be
treated, accounti #gomr Fad-i her hstdl okigsvipttitet rtdice aghd vatisedr plapn anount .

When the por gagtielleaBofPYhel snesmtied Kdian 4 herged pehavernmpbtbased range,
the adsorpfi QR rake;and %Q iogd@ﬁrfgléglég?%ﬂg géaﬁ%st% %ecrease conpared to
n the porous_voﬁune res within the pove- men Lone& range. Despite of
’gi r i ncreadSd t3&NEPELE  diiBnBt BRI PR OF RIASTed atHeEr Ofofeem LRBORcti vat ed

clay particl e sooDbeA.
The activated clay particles of the present invention
have a porous volume (PV) of porous radii of 1000 to
15 70,000 angstroms of from 0.63 to 1.00 cc/g as measured by
a mercury intrusion porosity method, manifesting greatly
increased macropores as compared to the porous volume (PV)
of the conventional activated clay particles of 0.55 cc/g.
It is believed that due to this increased macropores,
20 the activated clay particles of the invention diffuse at
an increased rate into active adsorption sites of the
material to be treated, accounting or an increased
adsorption rate and adsorption amount.
‘ When the porous volume (PV) is smaller than the
25 above-mentioned range, the adsorption rate and the
adsorption amount tend to decrease compared to when the
porous volume lies within the above-mentioned range.
Despite of their increased particle diameter and
increased macropores, the activated clay particles of the
30 present invention have a BET specific surface area of from
250 to 400 m?/g and, particularly, from 300 to 400 m2/g,
which is in no way inferior to that of the conventional
activated clay particles.
When the specific surface area is smaller than the
35 above range, the adsorption amount tends to become smaller



30 present invention have a BET specific surface area of from 250 to 400
M2/''g and, particularly, from300 to 400 n2/g, which is in no way inferior
to that of -the conventional activated clay particles. Wen the specific
surface area is smaller than the 35 above range, the adsorption anmount
tends to becone smaller 9 than that of when the specific surface area lies
within the above-nentioned range. Wen the specific surface area exceeds
t he above-nenti oned range, on the other hand, the affinity to the nmateri al
to be adsorbed decreases and, 5 hence, thke adsorption anount tends to
decrease. It was pointed out already that the activated regular-shaped

I ticl t h I ticl t t
or & Pogul ar et Fbre BET e B Thneltis e GeRbrred: 19RRpHTBAS, dos, 1 he

10 activatedtmegabayesmapEdonéayr@mgé{cwﬁsﬁnﬁﬁmhegenuéntlenrfhaeeaaea
circularity GAkedati Rgd QM0§@Bméﬁ%16W&dEkJﬁq d% t@%)otﬁer Bgﬁﬁ XefR)/ RL

--- (1) wherei represents the di ys nscrib circle
al ong the conF%ﬁPl% gg EP ket o?ngsgénﬁqﬁfl %? e&FS@FFSna“ ’
nlcrophotégréﬁﬁcﬁheﬁéefadaﬁﬁpFQonr%mﬁ%ﬁﬁnﬁ%PQSuior@@P&@aéﬁ -an inscribed

circle thereof, ofrtf wam goﬁnt;@dlo@t 2z e 2By tiied amhley ackioat8485 to 1.0.
The circularity, ;100 eg og&ly relat d to the 20 filteri Q{Erogerty and

sha
t he handl i ng o ﬁé p& C|rc aﬂe HSSshal 1rér an t he above

range, the ﬁ@Wﬁeﬁlﬁ@eﬁﬂébeP@ytH%%ﬁe%%%%??ﬂrqlﬂé Fowgat 1pEcORESifbSs easy
to be handl 6@trlﬁbgur3( Alob& 8o SElaangige1t wpal ellegler.on BesGephotngr aph 25

showi ng e stryshune, ol Lhe. sellyateflf qanlarcishapsd el ay pac g es

ording to the presen it er 6s
er nal stru’é‘t"&ré Crrramltiﬁétys(:%hrﬁl%lrt%éweﬁé?@tr@rlrlﬁwefl@pﬁewag%aph it is
obvi ous that (1yhe activated clay particles of the present invention have

= v (R1 ¥ Ry)/Ry —— (1)
wherein R; represents the radius of a circumscribed
15 circle along the contour of a particle of a scanning-

type electron microphotograph thereof, and R,

represents the radius of an inscribed circle thereof,
of from 0.8 to 1.0 and, particularly, from 0.85 to 1.0.

The circularity, too, is closely related to the

20 filtering property and the handling of the powder. When
the circularly is smaller than the above range, the
filtering property decreases or the powder becomes less
easy to be handled.

' Fig. 3(A) is a scanning-type electron microphotograph

25 showing fine structure of the activated regular-shaped
clay particles according to the present invention, i.e.,
showing a very interesting internal structure. From the
scanning-type electron microphotograph, it is obvious that
the activated clay particles of the present invention have

30 a frill-like thin-piece texture specific to
montmorillonite and crater-like porous structure.

That is, montmorillonite has a structure of a
collection of a large number of frill-like thin-piece
textures (curved thin-piece textures). It is an

35 astonishing fact that the structure of the montmorillonite



30 a frill-like thin-piece texture specific to nontnorillonite and
crater-like porous structure. That is, nontnorillonite has a structure of
a collection of a large nunber of frill-like thin-piece textures (curved
t hi n-piece textures). It is an 35 astonishing fact that the structure of
the nontnorillonite 10 is substantially remaining in the activated cl ay
particles of the present. invention. In the conventional activated clay
particles as shown in Fig. 3(B), the frill-like thin-piece texture is 5
extingui shing due to mlling. This textuig, however, is remaining in the
activated regul ar-shaped clay particles of the present invention to

effectivel v agl Jgf adzoLhh porofiol 01500 MBEEr AN L0 Lke. 8 feLs the

crater-Ilike porous text par Clagep
passages for afthdhRaPeesgrtt énpentiorat ed and contrlbutlng to increasing the
rate of d|ffu5|onImntoetbenadﬁai@haDnaétiﬁémedﬁdlay6pa&taalésraw ghbfraction

i mge of the @P%’%at%?§ﬁgegH£aErngPfﬂ I ay; P ﬁ%kk%J%ﬁX%u%%rdlng to the

present 15 invention g fraction | a) “proves that
the particl eS*RBIELA EI RPatei Bh! pbak- atTioE 2 eF¢UfFo PovgEgFreesdSspeci fic
to nontnoril lreniatieiaadia tdef fcatthosd Q@éﬁl]@dt-&ﬂ)—a ma%pdegﬁeeésspem fic

to  gypsum e dungtban.of saypsumu L becdasqrdheddater Lnogofslation

to the netho I on cordin i NnVent'1 on

acti vat ed éﬁﬂpﬁﬁn§h§ﬁéapélé?dpEP%l%%é% are produced through the steps
of : adj usting theFpathecl etbezeratet-hkilk qurimhedraxt2Fesiscitbtraed| ay

mneral s,;a n;rh%dlrsfatrttle%goéepc%ie% eﬁlay@éc_has %lacerfé i ed 1BAOUYChet her eof

ted th 1 d st t [ 1
@C5.cc " oibatetaeed REBFEPRHRE D e uhd T FaRE 08 Timag )

diffusion intc the adsorption sites.
Fig. 6. is an X-ray diffraction image of the activated
regular-shaped clay particles according to the present
15 invention. The X-ray diffraction image (Cu - K &) proves
that the particles exhibit a diffraction peak at 28 = 19
to 20 degrees specific to montmorillonite and a
diffraction peak at 260= 25 to 26 degrees specific to
gypsum. The function of gypsum will be described later in
20 relation to the method of production.

According to the present invention, the activated
regular-shaped clay particles are produced through the
steps of:

adjusting the particle size of the dioctahedral

. 25 smectite clay minerals, a product thereof pretreated with
an acid, or a product thereof treated with an alkali
(hereinafter also simply called starting clays) to possess
a volume-based median diameter (Dgg) of from 1 to 10 um as
found by a laser diffraction method;

30 mixing an acid-soluble or acid-decomposing inorganic
compound to the milled product thereof;

granulating the mixture into regular particles having
a volume-based median diameter (Dgp) of from 10 to 60 um
as found by a laser diffraction method; and

35 treating the regular particles with an acid while



found by a | aser diffraction nethod; 30 m xing an aci d-sol ubl e or

aci d-deconposi ng i norganic conpound to the mlled product thereof;
granul-ating the m xture into regular particles having a vol unme-based

medi an di ameter (D50) of from 10 to 60 Tim as found by a laser diffraction
met hod; and 35 treating the regular particles with an acid while 11

mai ntai ning the particle shapes. Accordino to the nmethod of the present
invention, the step of adjusting the particle size of the starting clays,
the step of mxing the acid-soluble or agjd-deconposing 5 inorganic
conpound, and the step of granulating the mxture, are carried out prior
to the step of .treatnent i t he aC|d First, the step of adjusting the

particle si z&?l%alf‘%gsfa‘rt?‘ﬁﬁtjc?]a‘?ss 1&Pssssential and i ndi spensabl e for 10
produci ng acti vat &dcokdynpatvo nghd ameeharheriopdre pr@lstem andentliangetspecific

surface ar east\é\@eaft aejeauhglalélg&@fclé he & %rft ithg %Lca}f%lh b@ggsr than

t he above ran Q vol une a(g ml eci fic surface area
decr ease, &%ﬁr3%§Pt9 for Xéﬂ%o??ﬁrﬁfb 1Kels Wﬁ}%ﬁﬁ%é?”f%ﬂﬁcoT8°§bn%e
decr eased, 5 t doorgendecrenpeundie padtild etwip e fofyreh@lstangi hgecl ays to be

smal | er thannh&QuQEQVﬁréa@@?rl@@W@N@r:nﬁﬂrﬂ%ﬁ&%% @fepbuidepRehsmeggui red for
mlling the stz%t gg claxs which 1is not desirable Tpromthe st andpoi nt of

econony. Besi'd over-mlling is not desirable fromthe standpoint of
properties of theFtlifﬁaH yhacsiemted adppting itheapsotinper sanestof m x t he
aci d-sol ubl etoe athdtifdgCcoONRESi Ng & Hatti i ICHPOUN iEPehBabYEAEDTr

size- ad] Yot ed,oq3bahG! 00 M@J&P@p &%ﬁﬁa%@%’eﬂ&na@cgw%r co81 0o 8180 2

yropores o] he acti vated
d- deconposPh§®i ABRGARTE %%ﬁ%%ﬁﬁ&qﬁﬁt)ﬁﬂ%”‘é?@lﬁéréﬂcﬂﬁeséFar?fng cl ays,
it is believetet batrtheg ¢haygahd claoygouitn hel abedeoradgepnphsed with an

aci d at thep%&%ﬁs“@STu&Qeagéaéﬂg égé%f{fgﬂéﬁlﬁgc%ha?gaa%EQd to
decrease, and property for adsorbing coloring matter tend
15 +to be decreased, too.

To decrease the particle size of the starting clays
to be smaller than the above range, however, an excess of
burden is required for milling the starting clays, which
is not desirable from the standpoint of economy. Besides,

20 over-milling is not desirable from the standpoint of
properties of the finally activated clay.

It is also important to mix the acid-soluble or acid-
decomposing organic compound to the grain size-adjusted

. starting clays from the standpoint of increasing the
25 macropores of the activated clay. Upon mixing the acid-
soluble or acid-decomposing inorganic compound into the
grains of the starting clays, it is believed that the
inorganic compound is eluted or decomposed with an acid at
the time when the grains are treated with an acid,
30 enabling macropores to be formed.

Upon granulating the mixture of the grain size-
adjusted starting clays and the acid-soluble or acid-
decomposing inorganic compound into grains having the
above-mentioned particle diameter, it is allowed to

35 control the granular shape and grain diameter of the



30 enabling macropores to be forned. Upon granulating the m xture of the
grain size- adjusted starting clays and the acid-sol uble or acid-
-deconposi ng i norgani c conpound into grains having the above-nentioned
particle diameter, it is allowed to 35 control the granul ar shape and grain
diameter of the 12 finally activated clay particles to lie wthin the
above- nentioned ranges, nmeking it possible to inprove the filtering
property and enabling the particles to come into honbgeneous contact with
the material to be treated. 5 in the presgnt invention, the granules of the
thus formed mxture are treated with an acid under a condition where the

structure of t.he regul I rticles is i ntagined. Due to t eat nment
with an aci d.ifReYsESs VQ%e%I% aya?artnﬁVV%ﬁéﬁquhglgélB §EFUB 8VSF acid

10 deconposi ﬁljmltﬁé’ﬁsgniéndéﬁpolﬂﬁ’ﬂl’é‘y u%*ésPQﬁSJltsledé@oﬂtﬁM@@e wheh the acid,
and it is aIEdmﬁérhﬁgobtapéraytaN@Iéﬁthﬁﬁbﬂﬁﬂé(ﬁditlﬂﬂélebe§oﬁ@Vhﬂgo

macr opores f e., Vi .C I nt .adsarbing property
and fllterlﬁbqg SBEPFQ Fﬁgg%& i na |8%§3Iﬁ%:q%hqb ?1% % excgrlent
decol ori zi’ng perf8Pn§ﬁ8epéﬁﬁeﬁétbﬂ@%?%9O?nﬂﬁﬁﬂwﬁﬁﬂﬂ§leFS?5rFﬁﬁgtEPéy
M neral s] The&odmedt alistdnat snectré¢atdrdsyial am natiedundger a sbhdctiusce i n

whi ch basic Lawee lﬂﬁbt§t§rngtuf‘@@f‘t9%'f&&ﬂ%r g%r@lkqgg' QQ of c-axis, the

basic layer unit bein t hree- layer structur whi ch an A106 octahedr a
layer is sandfi&hedn6y - mBu%lb% FRE ramafant (dydr &0 AFifn the A106
oct ahedr al I@y@Ktﬂgglsénmsphoes&gtiwgﬁemedﬂbyEﬁédeﬁowgbleand 8cida the Si 04

tet rtahedrl@l t Id%)é%f@ogingsgn@wmyéla/o@p%dr&pla%tésbbﬁlis aAmeR@phbeql ayers are
i S Ing neta

i c%blons 0 conpe % t he | ack of el ectric
arge caused 'ty 8n8?bﬁ0u§ ?eb?gﬁ ﬁ%ﬁgPEffg fmi?lgnaﬁtﬂgﬁtapffractlon
i mge of thersgadeirnglay particles having macropores formed in the
particles, having excellent adsorbing property and
filtering property in combination, and exhibiting
15 excellent decolorizing performance and catalytic
performance.
[Starting Clay Minerals]
The dioctahedral smectite has a laminated-layer
structure in which basic layer units are laminated in the
20 direction of c-axis, the basic laver unit being a three-
layer structure in which an AlOg octahedral layer is
sandwiched by two SiO4 tetrahedral layers, Al in the AlOs
octahedral layer is isomorphously replaced by Fe or Mg,
‘ and Si in the Si0,; tetrahedral layers is isomorphously
25 replaced by Al. BAmong the layers are existing metal
cations in a form to compensate for the lack of electric
charge caused by isomorphous replacement.
Fig. 7 is an X-ray diffraction image of the starting
clays used for the production of activated clay of Fig. 6.
30 Figs. 6 and 7 indicate that the starting clays used for
the invention and the activated clay produced therefrom
exhibit a clear diffraction peak at an index (11) of a
plane, proving the presence of a basic three-layer
structure in the clays as well as the fact that the basic

35 three-layer structure is remaining in the activated clay,



cl ays used for the production of activated clay of Fig. 6. 30 Figs. 6 and
7 indicate that the starting clays used for the invention and the activated
clay produced therefrom exhibit a clear diffraction peak at an index (11)
of a plane, proving the presence of a basic three-layer structure in the
clays as well as the fact that the basic 35 three-layer structure is
remaining in the activated clay, 13 too. In the X-ray diffraction of
crystals, it has been known that an intensity peak appears in the
interference when the following Bragg' g fornmula (2) is satisfied, 5 n A=
2dhki sin O --- (2) where n is a degree, Ais a wavelength of X-ray, dl1l1l
is a spacing,of (hkl) of a crystal, and 0 is an angle of diffraction. The
base pl ane r&PPecti on peak (001) of a clay 10 mneral is right-and-Ieft
symetrical, but ThethefXeciy ahiffmwfct(ivd pfextybitbdsa peakas dodeémg symmetry
to a conspicupden HRIEEEn THishd St PeRAUS@ppbReUIhnt bRl aYEESr&F & Qver | apped
in parallel, ng Qggl%éfﬂ§wgg tlgilaye%% ar e |raggular re#atéve to one
anot her. Such'8h S8ymmetr? ¢ peak 1% 15 "CAMed (Wd- dF nBR5T BhEFt ef | ecti on,
and the ihAdex (1) does not assdine adparsicuPar value.(2Vherefore, the index
s d}g_not ted by glbkér?mei:a ndlexedddd , OiFleaB?xﬁéeéﬁéﬁ%Qh_t&%')ﬂ;ré;{l‘ R
speci fication stangs his i.ng. FEraomthe. stan i of c¢lassifying
the clay m neral slg io%%ée“}ji o%?g(%ekggalﬁs%egtriyfqe’aél' a?ggﬁ r@erlasl £ ncl ude
montmorillonite, BRPHRIPH &GS te and vol konskoite. Montnorillonite
i ncl udes so-cal | ethachase glane ared 1degritoonipeak K00il$ oonaidesded that the

di oct ahegpal pSHECLItE51 55 @@HI -ﬁ%ﬁn@%a%ﬂ%t¥%g8§”igugs hQ" rd AVE A S5
anorphoseg Egln af?é%te I§§ ea wat er. scri be elow I's an exanpl e
E‘a cheni caPf EBkposE¥ionilo? RS dSEHIRG FE™BLEFYi hg 81 &9 TR Harus
degree. This is because, though the layers are overlapped
in parallel, the positions of the layers are irregular
relative to one another. Such an asymmetric peak is

15 called two-dimensional reflection, and the index (1) does
not assume a particular value. Therefore, the index is
denoted by (hk). The index (11) of plane referred to in
this specification stands for this meaning.

From the standpoint of classifying the clay minerals,

20 the dioctahedral smectite clay minerals include
montmorillonite, beidellite, nontronite and volkonskoite.
Montmorillonite includes so-called acidic clay and
bentonite.

' It is considered that the dioctahedral smectite is

25 formed as the volcanic ash or lava is metamorphosed being
affected by sea water.

Described below is an example of a chemical
composition of a representative starting clay mineral.

810, 64.4% by weight
30 Al,0;3 16.3% by weight
Fe,03 3.3% by weight
MgO 6.5% by weight
Cao 0.9% by weight
K,0 0.5% by weight
35 Na,0 1.4% by weight



30 35 Si2 64.4% by wei ght A120316. 3% by wei ght Fe2033. 3% bywei ght My06. 5%
bywei ght CaQ0. 9% bywei ght 11200. 5% bywei ght Ha201. 4% bywei ght 14 ignition

| oss 6. 7% by wei ght The di octahedral snectite clay m neral used as a
starting material may often contain inpurities such as stone sand, iron,
opal CT, quartz, etc. To renpve such 5 inpurities, a .refining process is
carried out, such as stone sand separation, floatation, magnetic
separation or the like. Prior to adjusting the particle size that will be
described later, iron may be removed by the treatment with 10 an acid to a
slight degree or the inpurities such as opal CT nay be converted into a
soluble silicic acid through, the treatnment_ wth an alkali to a slight
degree. The thus pretreat @St thaiF cl ay- tarPhe'sisBd for the met hod of
the present invefihgodiodBaliSiepl forecAdjtgstilay mhecPallt iséé Ssze] In the
present invegtheRinghRasbAldi NgaE!WdrsS cR@aust 8apliph ks Pachigle sizes so
that the volg@ghbaggdd ngdégn dhgpg;grﬁépB&) thgreof lies from1l to 10 Tim
and, particdlarfy; fromi1to FPmas MESIred®oy -a F8sEPM26° dF¥F? acti on
met hod. ThRe pRPUFEFéesi ze cablbanadjusstessd By sabjéetli ngtt heucldi ast ahedr al

-mectite cl agtfhBesahdt Sepdnea hysh aWidat LN, ahbaBeial éegiayé{i@ﬁ iQh or to
any ot her c%%gs%fkgatlon operation, or by subjecting it to the 25 mlling

operation. |n or er®to enhance the ef ficiency for using the
Prior to adjusting the particle size that will be

described later, iron may be removed by the treatment with
10 an acid to a slight degree or the impurities such as opal
. CT may be converted into a soluble silicic acid through
the treatment with an alkali to a slight degree. The thus
pretreated starting clay can be used for the method of the
present invention.
15 [Step for Adjusting the Particle Size]

In the present invention, the starting clay is
adjusted for its particle sizes so that the volume-based
median diameter (Dsy) thereof lies from 1 to 10 um and,
particularly, from 1 to 5 uym as measured by a laser

20 diffraction method.

The particle size can be adjusted by subjecting the
dioctahedral smectite clay mineral to the hydraulic
elutriation, air elutriation or to any other

' classification operation, or by subjecting it to the
25 milling operation.

In order to enhance the efficiency for using the
starting clay, in general, the particle sizes are adjusted
by the dry milling or wet milling. The milling is
executed by using a finely pulverizing mill such as ball

30 mill, tube mill or the like.

It is generally desired to adjust the particle size
by wet-milling the starting clay in the form of an aqueous
slurry having a solid component concentration of from 5 to
25% by weight.

35 The milling may be executed in a single stage or in



starting clay, in general, the particle sizes are adjusted by the dry
mlling or wet mlling. The mlling is executed by using a finely
pulverizing mll such as ball 30 mlIl, tube mIlIl or the like. It is
generally desired to adjust the particle size by wet-mlling the starting
clay in the formof an aqueous slurry having a solid conponent
concentration of from5 to 25% by weight. 35 The mlIling may be executed
in a single stage or in 15 nany stages. A classification operation may be
executed in conbination after the mllinRg operation or during the milling
operation. [Mxing Step] 5 In the present i nvention, an acid-sol uble or

aci d- deconp ar gani npou mxed into the starting mneral of

whi ch the paqﬁé“{c}fgeé 26} %’ i s%a lcﬂgl?ﬂeo%%’f?j LYt JHie R executed

aci d- deconposthd IHFmFEHicE: éﬁfﬁo@hé,m@hé#egc%b@twewmIMHrmeteerth

nmetal s such asilllihcapEmaniand nmagnesi um oxi des such as of zinc or

al um num hyg&g&JQﬁgﬁxﬁﬁrbonates bi carbonates, and those netals such as
t

al um num iron or Ke that are soluble in acid or that deconpose in
aci d. Wien> for exIa{’rr&Ihéi PEESENIMIBYPBbASRe PR ¥SEY aidiiyle I3 Bvdd- a
car boni ¢ aci dlegasnics igeneératrgdnduecbopoded oipasi tédninmid h:h@Clsd:aG:QB_hEgl buting

Lo | ncr easi nani IGHORA &3,k Le BaLiyaleds elay; . Wien,falgl um car bonate i s

used as the acid- deconposi.ng compoun age is obtained in
20 addition to théSadd\e 5d¥antay TeTREt a¢ £d-qpeamaare i amarggnékcay
granul es cont&impgdealttiesrs canbbaatised salka batedariih retiad,s @achoaisc aci d

gas is gener alead i ardt maghessane ékﬂ@esg%ﬂﬁpgkg%N;Q£HEQOLG%R%H5§8%ISts In

HBCFOpOFGS of .the activated regular-s partlc es
\tﬁks to prevant ContracErsRORAERST h]Bl‘é%‘f?‘?/%%)‘e%s' raébillté}o%hg‘ﬁéélél ay
particles areutl é¢ afltevinvheyiape orrelae elilvd tthat kereasioduble in
acid or that decompose in acid.
When, for example, calcium carbonate is used among
15 them, a carbonic acid gas is generated due to
decomposition with acid contributing to increasing
macropores in the activated clay.
When calcium carbonate is used as the acid-
decomposing compound, a further advantage is obtained in
20 addition to the above advantage. That is, when the
starting clay granules containing calcium carbonate is
treated with acid, carbonic acid gas is generated and, at
the same time, gypsum is formed. Gypsum exists in the
‘ macropores of the activated regular-shaped clay particles
25 and works to prevent contraction when the activated
regular-shaped clay particles are dried after they are
treated with the acid.
Besides, calcium carbonate is insoluble in water and
can be contained in the mixture in the form of particles,
30 offering an advantage that the mixture of the starting
clay and the acid-decomposing compound can be prepared by
wet-mixing.
It is, thus, particularly recommended to use calcium
carbonate from the standpoint of producing activated

35 regular-shaped clay particles containing macropores in a



Besi des, cal cium carbonate is insoluble in water and can be contained in
the mxture in the formof particles, 30 offering an advantage that the
mxture of the starting clay and the aci d-deconposi ng conpound can be
prepared by wet-mixing. It is, thus, particularly recommended to use
cal cium carbonate fromthe standpoint of producing activated 35
regul ar-shaped clay particles containing macropores in a 16 stable form
It is desired that the acid-soluble or acid- deconposing inorganic conpound
has a particle dianmeter (D50) of, genergily, from0O.1 to 5 pm and,
particularly, 5 fromO0.1 to 2 pmfromthe standpoint of producing regular
particles cog;%pqlng QmCropores. The anobunt of the acid-soluble or
aci d- deconp05|ng |norgan|c conmpound to be m xed varies depending upon its
kind, but is, genditallPydepivadithat 159 cikisghtubdied orl@cparticul arly, from
3 to 6% by weze@mnpb@lhgr MEo0fahhe @ﬂdslypo@{cpdmzt aofpatr@citeaa&hiﬂgtgﬁt erial.
When this angun nt |? Ilégilthag t he a90¥e he Slzelﬁf t he
macropores faif o] rease-t'o a squ|C|en g?% R Thi®¥ Yanount
exceeds t e éﬁBWborén§€ 2oHMt fECBL Hee %ﬁﬁﬂﬂPQHﬂé % pacdiclias Fegelahe
strength. Th@ambilcligsl soaeadlithgtnadrdoor@nner that the two are

honogeneousl y m x r_cu y, a sti.rrer for 30 to
m nut es. [C}anulgklng §%H€ © C%%Q Cﬁﬁnggéqgle?fgégﬁﬁd %$88FP8ﬁln9he t hus
obt ai ned 20 #P¥IGP&C §O§‘B°@P§n‘6ﬂ3 al?%dmazsec% d’afldf@rﬁ degenddingarppel 855 havi ng

a vol une- baséd nagdban dsangeeer{DbP) Bforh rioraclQ 520 by6QelyRtandd,
particul gy ar%ﬁ@h%grﬁ 4§rgﬂ1§stgo§nq) Xﬁgjurg§§[ glffragtkge qeL hod.

ﬁere I'S Nno partl cu tion on th ram sor¥ar as
e granul es PRRGPRG Pﬁetaboﬁéaﬁﬁh??dﬁ%&?lﬁﬁ%WJ éh€“s¢?é§ QW@UBBta?ned
Parti cul arl y spreéflerabhgp the above range, the size of the macropores

fails to increase to a sufficient degree. When this
amount exceeds the above range, on ithe other hand, the
15 particles lose the strength. The mixing is conducted in a
manner that the two are homogeneously mixed together
using, generally, a stirrer for 30 to 60 minutes.
[Granulating Step]
According to the present invention, the thus obtained
20 mixture is so granulated as to form regular particles
having a volume-based median diameter (Dsy) of from 10 to
60 pm and, particularly, from 10 to 45 pym as found by a
laser diffraction method.
' There is no particular limitation on the granulation
25 means so far as the granules having the above-mentioned
particle sizes are obtained. Particularly preferably,
however, there can be employed a method of spray-dry
granulating an aqueous slurry of the mixture. The spray-
dry granulation method offers such an advantage that
30 regular particles are obtained having a spherical shape or
a shape close to the spherical shape, enabling the
particle diameter to be adjusted to lie within the above-
mentioned range.
The spray-dry granulation is generally conducted by

35 using an aqueous slurry having a solid component



however, there can be enployed a nethod of spray-dry granulating an
aqueous slurry of the m xture. The spray- dry granul ation nethod offers
.such an advantage that 30 regular particles are obtained having a spheri cal
shape or a shape close to the spherical shape, enabling the particle

di anmeter to be adjusted to lie within the above- nentioned range. The
spray-dry granulation is generally conducted by 35 using an aqueous slurry
having a solid conponent 17 concentration of from3 to 10% by wei ght,

atom zing and spraying the aqueous slugfy into a dry atnosphere through
two-fluid nozzles to effect the granul ation and drying. The tenperature of
the dry atnnsghere i S suitabl rom>5 about 80 to about 500 C, and the

wat er cont entOPReEHERE *%Wﬁﬁaj%éWllcﬁé% 108 by vaboht nor t PRI HERT tafch 15% by
wei ght. [Treapneningi tie sangiul shhe ryr eattoeat dwyt Ataospice e Iﬂnﬂﬂft_ﬂUCt ed in

a state  10cybet e, ihendsanu a;cﬁ%frf%%l 2Pl ahehgﬁ_l@ﬁe @%ﬂ their
particle shagg@ The treatment_with the acid’is conducte ng a
I

treatment ve LRt T HE g r%ﬁuﬁ%%cgﬁ'Pﬁ@oéBBﬁépnfitﬁ?éta Hre%hgi ng t hem
i nto cont act ainpth & amuﬁmmnaqﬂHDUQ 15n§okhé|95Leﬁ5cbh€e@€|ﬂtmﬂ&queous

sol uti on, thﬁégmgénp£¥%1&¥ggjfgIyﬂilab%glq%tSEgP ? ?HL& $?d§fc tcid at a

hydrochlorlc aC| or the li1ke aci particu
concentrati of€5¢sui tably from about 20 to about 35@6by wei ght. The
treat ment tehpPeeatugrt iwlgelactreddirom a 20 range of from60 to 100 C and

the treating timeris ts0l@ERd findMaa hande;of c3nlifcL0a hoyrs $o%@s to
satlsfy Bh bove nentlon%fn£§ U|re nts rgl{?eat on to.the activated

. geherar, eI ey WAH B3R5 GIPE ChRdiRt BRI
ferably, b@e%ﬁrEﬁmﬁﬁfkﬁ%ﬁhﬂRﬁsi nto an aqueous solution containing a
m neral acid mai ntigé Neek Blineh d &TREGT aher acell ikr esh8Qct&d 1P G Aandig a

preferably’ L£é%%££%t(%esséi Jf¥H the granules of the above mixture
and bringing them into contact with an acidic aqueous
15 solution. As the acidic aqueous solution, there can be
used mineral acids such as sulfuric acid, hydrochloric
acid or the like acid and, particularly, sulfuric acid at
a concentration of suitably from about 20 to about 35% by
weight. The treatment temperature is selected from a
20 range of from 60 to 100 °C and the treating time is
selected from a range of 3 to 20 hours so as to satisfy
the above-mentioned requirements in relation to the
activated clay.
. In general, the treatment with the acid is conducted,
25 preferably, by throwing granules into an aqueous solution
containing a mineral acid maintained at a temperature of
from 60 to 100 °C and, preferably, from 70 to 95 °C from
the standpoint of maintaining the properties of the
activated regular-shaped clay particles to lie within
30 ranges specified by the present invention.

The mother liquor after the treatment with the acid
contains basic components such as alumina, magnesium,
calcium, iron and the like. Therefore, the mother liquor
is used as an inorganic liquid coagulating agent or as a

35 starting material for gypsum.



t he standpoint of maintaining the properties of the activated

regul ar-shaped clay particles to lie within 30 ranges specified by the
present invention. The nother liquor after the treatnent with the acid
cont ai ns basi c conponents such as al um na, magnesium calcium iron and
the like. Therefore, the nother liquor is used as an inorganic liquid
coagul ating agent or as a 35 starting material for gypsum 18 so The
acid--treated product after the nother liquor is recovered is washed with
water, is dried and is, if necessary, clgassified to obtain the activated
regul ar - shaped clay particles as a finished product. In the 5 present

i nvention, ed t hat_t he wat r sol bIe salts. contained jn the
Ch fh

aci d-treat ed produc arJed rterrreo‘—’\lltee EGEH thé‘iltf £he “BfolR he&'%ci P radi cal s

of the acid rhgeversdusedvasherbtwitdy g@r’cetrhanSBfﬂérbde\engthandﬁ

particul arl ynec8gsalkqf Q@Taééﬂ’hék%tlby oMiaght t}uzhhétwa@e&af@@ulwe wat er 10
sol ubl e sal ts cont ai roduc adversel}yeraffect t he

(g i hed acid-tr E é
quality of t iRBF At jg?ydegf)frltcgtet%é"}sr grjﬂ%ﬁth daPEOGRry- snit 1 therhe obt ai ned
aci d- treaﬁedppeedd‘etire‘e&iﬁ idn neidessadesired dhrédtbe Wated-sdhonleonducting

the drying ogaitgleentaﬁadtm stnze,ora%ldertedawat pthgueenseat Fatduy of the

sil anol groups decreas gs, on 1 e of the act vated cla creatlng a
structure thagﬁ1 gmfg}l 'S Flef t%odrﬁc \ﬁffiﬁ[et? raaég?b’ﬁdo‘?hﬁ?e %Cel or
firing i s cohduesed beneeiallargeat tfhr8@m380bn/ows®oh€: and, Ip@rtlcmﬂlarllyy,, from
100 to 300 Cnd0 fargdromdh 5% Q)lerellQ;WtS andispast hedhasdy, efd amQ L to 5

oy o LB6 L sl e Erau &l - laned. g A RA WE8e 200 LAS Logtel . The

ti vated requl ar-shape es of I NVEén ve:, features
descri beda%%?/%elXQSafffés‘d% |t51é?d %’é‘lldwY §fatPEpPESENE ht d%eP Bk ke
conposi ti on ahoties axte watid soladyl,. t hough t he conposition

The obtained acid-treated product can, if necessary,
be dried or fired. Upon conducting the drying or firing,
15 1t is considered that the concentration of the silanol
groups decreases on the surface of the activated clay
creating a strxucture that swells little in water. It is
desired that the drying or firing is conducted generally
at from 80 to 500 °C and, particularly, from 100 to 300 °C
20 for from 0.5 to 10 hours and, particularly, from 0.7 to 5
hours.
[Activated Regular-Shaped Clay Particles and their Use]
The activated regular-shaped clay particles of the
‘ invention have features as described above.
25 Described below is a representative chemical
composition of the activated clay, though the composition
is in no way limited thereto only.

Si0, 76.6% by weight
21,03 10.4% by weight
30 Fe,03 2.4% by weight
MgO 2.5% by weight
Ccao 0.5% by weight
ignition loss 6.5% by weight

The activated clay of the invention exhibits an X-ray
35 diffraction peak of spacing at 17 to 19 angstroms as



isinno way limted thereto only. S102 76.6% by wei ght A1203 10. 4% by

wei ght 30 Fe2G3 2. 4% by wei ght MgO 2. 5% by wei ght CaO 0. 5% by wei ght
igniti-on loss 6.5% by weight The activated clay of the invention exhibits
an X-ray 35 diffraction peak of spacing at 17 to 19 angstrons as 19
measured in a state of being treated with an ethylene glycol. Fig. 8 is an
X-ray diffraction image of the activated clay of the present invention as
neasured in a state of being 5 treated with the ethylene glycol. The
treatment with the ethylene glycol is t% bring the spacing of base pl ane
reflection of an index of a plane (001) to lie within a predeterm ned
range. It will be ohvious that the activated clay of the present invention

i s not basi cEPRFUIBY| b8 Aig t e 1Ay deidtT (feeatedor 1t HeaRi ek Ehe™R al snectite

clay mneral slypsla further property, the activated clay of the present

i nvention hasig.cat i 9na@xehange; CANaRItHOf mbheMb £ 30nt 0a0P; TRAL A0 4, 15
The activated.clay of the invention is effective.as a  refi ntn% %?e for
fats and oi | 8 of ToP FERerat o11s Ahd® TSASHLEN &1 §, Sheta AeIH Y zi ng

agent or a deéxepEeRyVhEh Hiemthvreratsd vsoloi | $her tieptmeneral tivitlse Fats

or oils to bethgiénedgipycbeifittd aasinPn®e0lspad@npl 80t bE8eE SpPan®I | s, ani mal
fats and oil s im?m’ner}al oi | Fats or oiP ctgaes ing materials
Tefle Q

. . tion oL an index of a,plane ﬁoﬁqi 1 Ja{fln
ubi qui t ousl y exi st 1R the Hatural wor 10 Fof "anitmard ARdBIEhE! dhd

conpri se, asPacgfferménnporie - esitervidil fogt opvasugcktlatnthgl ycerin, as
exenplified bytsuabe@l @andy abt st pricaiehtas nvahtlionersohbt seybeampil, rape
oi |, pal qyoi koo ;G PLECINCL: Ol SATAd QIETLHY! Lii nERLHQAr §ECLQLL  cSOCONUL
. clay minerals.
As a further property, the activated clay of the
present invention has a cation exchange capacity of from
30 to 55 meq/100 g.

15 The activated clay of the invention is effective as a
refining agent for fats and oils or for mineral oils and,
particularly, as a decolorizing agent or a deacidifying
agent for fats or oils or for mineral oils.

Fats or oils to be refined may be at least one of

20 plant fats or oils, animal fats and oils, and mineral
oils.

Fats or ©ils which are starting materials
ubiquitously exist in the natural world of animals and
. plants, and comprise, as a chief component, ester of fatty

25 acid and glycerin, as exemplified by such plant oils or
fats as safflower o0il, soybean o0il, rape oil, palm oil,
palm kernel oil, safflower oil, cotton seed oil, coconut
0il, rice bran oil, sesame o0il, castor oil, linseed oil,
olive oil, tung oil, tsubaki oil, peanut oil, kapok oil,

30 cocoa oil, Japan wax, sunflower oil and corn oil, fish
0ils such as sardine oil, herring oil, cuttlefish oil,
saury oil, and animal oils or fats such as liver oil,
whale oil, beef fat, buttermilk fat, horse oil, pig fat
and sheep fat, which may be used alone or in combination.

35 As the mineral oil, there can be exemplified a



oil, rice bran oil, sesane oil, castor oil, linseed oil, olive oil, tung

oil, tsubaki oil, peanut oil, kapok oil, 30 cocoa oil, Japan wax, sunflower
.0il and corn oil, fish oils such as sardine oil, herring oil, cuttlefish
oil, saury oil, and animal oils or fats such as liver oil, whale oil,
beef fat, butterm |k fat, horse oil, pig fat and sheep fat, which may be
used alone or in conbination. 35 As the mneral oil, there can be
exenplified a 20 s 0 variety of lubricating oils such as spindle oil,
refrigerator oil, dynanmo oil, turbine oijy machine oil, [lubricant for

mari ne internal conbustion engines for s ips, | ubricant for gasoline

engi nes, lubricant for ? i esel , engi nes, l'i nder oil, marine engine oi
gear oil, cU?FFﬁ@Yo?F ??@iﬁ%ﬁ%?ﬁ)Qﬁ%s bﬁﬁ&ﬁ@lppéﬁsﬁﬂ§5|on oi
conpr essor oirkfrhgdratbi cobperdnam giil, roldbing oiill, amdchihe blke oils.

I n conducti nqubleckgti fbAGnat e agtdatatad HImdyYisitS onlBngdded Forits powder y

state, as a oriz n refinin e to fafs_or oils or

n ner al 0|Isg§§§% h bP?Cdgg %@xxﬁ%ﬁ%% or 5 Pﬁgd &Uﬁﬁlﬁﬁg hb%bgeneous! y
stirred togéﬂﬁé?l §69%ﬁ%ﬁ C%kaﬁ¢&f(Rﬂ%poﬁ@ﬁﬂ§eaﬁﬂgﬂﬁﬁupﬂﬂve@eacomxhined in
-:he fats or cakksngroib, theswiaeied «il,s artenk®iadsenhesibyibheot] ay

part i cl es.  Thenpebbuated feaparsshapsdalaal ohhe present of pveption

exhi bits exce nt pro sorblng co orlng matters and |npur|t|es
and further &RRi biks Oék%ellent filtering property in separating themfrom
the 20 refined fafts oondudsindatlse arefoidisigQr tieneralkvatés aleydﬁgolored

under . kngunagaad thonee 1E&5d@e<ﬁrmlt%e,aa%e%old%babgmﬁgrs LpLng. agent is

Qded in an a not. | ardger 5% b espect to the
ts and oil &€ F“ﬁ?ﬂe?%?“ il Zﬁ*hﬁ&ffﬁé‘%ﬁﬁ'ﬁﬁ o8ilt POAE 5?%ts?¥?red at
50 to 250 C fcor b6 deooBOrad nert ese f inegbnpnet erehbdodegehepiigipgsandraeaf i ni ng

together, so that coloring components and impurities
contained in the fats or oils or in the mineral oils are
15 adsorbed by the clay particles.

The activated regular-shaped clay of the present
invention exhibits excellent property for adsorbing
coloring matters and impurities and further exhibits
excellent filtering property in separating them from the

20 refined fats or oils.

Fats or oils or mineral oils are decolored under
known conditions. For example, a decclorizing or refining
agent is added in an amount of not larger than 5% by

. weight with respect to the fats and oils or mineral oils,
25 and the two compositions are stirred at 50 to 250 °C for 5
to 30 minutes to complete the decolorizing and refining
treatment.

The mixture after the decolorizing or refining
treatment is supplied to any reduced-pressure or elevated-

30 pressure filter, such as filter press, belt filter, olva
filter, American filter or centrifugal filter, so as to be
separated into refined fats or oils or mineral oils and
the used decolorizing agent or refining agent which is the
so-called waste clay. The decolorizing agent of the

35 invention makes it possible to decrease the amount of the



treatnment. The m xture after the decolorizing or refining treatnent is
supplied to any reduced-pressure or elevated- 30 pressure filter, such as
filter press, belt filter, olva filter, American filter or centrifugal
filter, so as to be separated into refined fats or oils or mneral oils
and the used decolorizing agent or refining agent which is the so-called
waste clay. The decolorizing agent of the. 35 invention makes it possible to
decrease the anount of the 21 waste clay. The activated regul ar-shaped cl ay
particles of the present invention can fpe further used as a catalyst or a
catalyst carrier. 5 That is, the activated regul ar-shaped clay particles
exhi bit the E|¥|E¥ gs a solid acid yet having nacropores, and diffuse at
an increased rate the active sites, exhibit a higher activity than

t he conventlonalTB@tﬁ@hi%@t%ﬁeﬁﬁQQ%ﬂr1ﬁhﬁHﬁ§ gdey asraicieal gsttld for

dehydrati on, pdeeeﬁﬁognﬁé@ﬂLo@QhMﬂ&ki&ﬂh&%@ra%@ed b8ORBEhERILOL I oy ThE
activated regulak: ggaggg ay particles can be further used as a catal yst
carrier to carry Wi known catalytic metal conponents such as Ti, Zr,
V. Cr, Mo W 15 'l%athS NFhe Fmft pratgsl regideras hrpeiec isedpast &c ket al yst
EXAMPLES Exapphébiof thdeadmnicenty s i |doln@wabeddeser hhedng Measurenents

were taken aﬁgeegbagego ,-_Iut@ épéﬂlpg@ ng arﬁetl%%%a §8 £;)ce'\/? syrghent of

average particle d|an€ qysverg%fgrl particle dianeter (nedian dianeter:
pm  was nea8ir&d®ny* %Thd”&”t PRI ECOAYEy BetBaPt FRfe  size anal yzer
(Mast er si zer cehvenbdocal dyt Vedtet wley., apd) cBETbepesedli as sardacel pstea. 25
Measur edipn @@ﬁpaéﬁy@,eaw&h td@ccﬁ%srmtl%d B&swﬁw?za@&fmﬂ@“ c Series

wo manuf actured b%/ o Erba Co. Poroud vo
lsomerl atlon

The activated regular-shaped clay particles can be
further used as a catalyst carrier to carry widely known
catalytic metal components such as Ti, Zr, V, Cr, Mo, W,

15 Mn, Co, Ni, Pd, Pt and Cu so as to be used as a catalyst.
EXAMPLES

Examples of the invention will now be described.
Measurements were taken according to the following
methods.

20 (1) Measurement of average particle diameter.

The average particle diameter (median diameter: pm)
was measured by using a laser diffraction-type particle
size analyzer (Mastersizer S) produced by Malbarn Co.

. (2) BET specific surface area.
25 Measured in compliance with the BET method by using
Sorptomatic Series 1900 manufactured by Carlo Erba Co.
(3) Porous volume.

The porous volume was measured based on the mercury

intrusion porosity method by using Autopore 9220 produced
30 by Micromellitics Co.
(4) Scanning-type electron microphotograph (SEM).

The scanning-type electron microphotograph was taken
by using a scanning-type electron microscope S-570
manufactured by Hitachi, Ltd.

35 (5) Circularity.



The porous vol une was neasured based on the nmercury intrusion porosity
met hod by using Autopore 9220 produced 30 by Mcronellitics Co. (4)
.Scanning--type el ectron m crophotograph (SEM. The scanni ng-type el ectron
m cr ophot ograph was taken by using a scanning-type el ectron m croscope
S-570 manufactured by Hitachi, Ltd. 35 (5) Crcularity. 22 A typica-L
particle was selected froma photograph obtained by using the
scanni ng-type electron mcroscope (S-570 manufactured by Hitachi, Ltd.),
and the circularity was found fromthe fgo}lowing fornula (1), 5 A= {f (Rl
XR)}R --- (1) wherein Rl represents the radius of a circunscribed
circle along the contour of a arilcle of a scanhning- type electron
m cr ophot ogr aph t Ref&BECaanRAREIC 1R pIA% SRILANRE T40MuE BROSAIFABRY i bed
circle thereobtaihed(by Xsiay dMéf$eannxng tvees wiledtioh ficikbsaopader the
. Fol l owi ng CQ@diSUbOfﬁ%nubM(‘H§ié‘<§l Geitgeeéhfl %d%D %ﬁd%%e@w@w flﬂgr ed by
Ri gaku Denki  Co. ge%r U he f £ voltage 35 rrent
15 m Scannlng spee 8 ﬁ%“gﬁﬁgf 1 (dde 20 Sllt DS(SS) 1 deg
RS 0.3 nm5 (7) X-ray dlffracAlﬁnyéﬂRa saRplpﬂhreated w-th ethyl ene glycol.
The sanple dried ahelddnCrf afeptddits Wae phakad Yp a'@1§@hﬁ%@¥ﬂﬁedﬁ 1.0 9
and to which was f 10%, 25 et yl ene co ueous sol ution
usi ng a whol e plpeg?§§e ﬁﬂ$n§ %ﬁ% é%ﬁté% g] partQCX tRf gs????%}n?ﬁd and
dri ed type electron mlcrophotograph thereof and R,
represents the radius of an inscribed circle thereof.
10 (6) X-ray diffraction.

. Measured for Cu-x @ under the following conditions
by using a Geiger-Flex RAD-1B system manufactured by

Rigaku Denki Co.

Target Cu
15 Filter Ni
Tube voltage 35 kv
Tube current 15 maAa
Scanning speed 2 deg/min
Time constant 1 sec
20 Slit DS(SS) 1 deg RS 0.3 mm

(7) X-ray diffraction of a sample treated with ethylene
glycol.
The sample dried at 110 °C for 2 hours was picked up
’ in an amount of 1.0 g and to which was added 5 ml of a 10%
25 ethylene glycol aqueous solution using a whole pipette.
The mixture was stirred well with a stirrer rod and dried
at 60 °C for 12 hours. The dry product was smashed in an
agate mortar, and the obtained powder was measured for its

X~-ray diffraction under the following conditions.

30 Target Cu
Filter Ni
Tube voltage 40 kv
Tube current 20 mA
Scanning speed 1 deg/min

35 Time constant 2 sec



at 60 C for 12 hours. The dry product was smashed in an agate nortar', and
t he obtai ned powder was neasured for its X-ray diffraction under the
following conditions. 30 35 Target Cu Filter Ni Tube voltage 40 kV 'Pube
current 20 mA Scanning speed 1 deg/mn Tine constant 2 sec 23 Slit DS(SS)
1/2 deg RS 0.3 mm (8) Anpunt of solid acid. Measured in conpliance with
the n-butylam ne neasuring nethod [reference literature: "CATALYST", Vol.
5 11, No. 6, pp. 210-216, 1969]. (9) Packing density. Measured based on the
iron cylinder nmethod in conpliance withy,dIS K 6220. (10) Chemi cal
Composition. 10 Ignition | oss (lg-loss), silicon di oxi de (Si02), al um num
oxi de (A1203), iron oxi de ?203), cal ci um g%s} (;%g)) and rragne5| um oxi de
(MJO were anal yzed in iance with JIS 5. 969aRd P-r30™Rer e
measured badéd SROHRE QtfoﬁPél@b%‘é*%tl on nethod. The standard 15 sanple to
be measured was obasneddbyndeyimpyidndge ofidihehesampheyabmii@ C for 3 hours.

11) pH A f o S 51 n c g h JI S K
siol. 56, 20" (15 4ed 872 Ho PSR RS By o BRI oL

concent r at orJrl'A '@ec8r oPPzi AfOT et erld in Fig. 9 was used for testi ng
t he perfornman®9 ®hckhegadsosbiyng agent for decol ori zing. For details,

ref erence ﬁgould bEatRIEq! Basld ShEMS oA 1Nt [ choqleR, (1951). The

compliance with JIS K 6220.
(10) Chemical Composition.
10 Tgnition loss (Ig-loss), silicon dioxide (8i0,),

. aluminum oxide (Al;03), iron oxide (Fe,03), calcium oxide
(Ca0) and magnesium oxide (MgO) were analyzed in
compliance with JIS M 8855. NayO and K,0 were measured
based on the atomic absorption method. The standard

15 sample to be measured was obtained by drying 1 g of the
sample at 110 °C for 3 hours.
(11) pH.
A pH value of a 5% suspension measured in compliance
with JIS K 5101.26.
20 (12) Decolorizing testing method and chlorophyll residue
concentration.
A decolorizing tester shown in Fig. 9 was used for
testing the performance of the adsorbing agent for

. decolorizing. For details, reference should be made to

25 Chemistry and Industry 4, 125, (1951). The decolorizing
tester permits eight hard-glass large testing tubes
(content of 200 ml) to be set in an oil bath. A
corrugated stirrer rod having a rounded lower end is
introduced into each test tube, and its lower end is so

30 adjusted by a rubber tube as to come in contact with the
bottom of the test tube at all times. The eight stirrer
rods are rotated by pinions divided from a central master
gear and are, hence, rotated quite at an equal speed.
Stirrer vanes are attached to the lower part of the

35 central master gear to stirrer the oil bath to maintain



tester permts eight Bard-glass large testing tubes (content of 200 m) to
be set in an oil bath. A corrugated stirrer rod having a rounded | ower end
is introduced into each test tube, and its lower end is so 30 adjusted by
a rubber tube as to cone in contact with the bottomof the test tube at

all tinmes. The eight stirrer rods are rotated by pinions divided froma
central master gear and are, hence, rotated quite at an equal speed.
Stirrer vanes are attached to the lower part of the 35 central nmaster gear
to stirrer the oil bath to maintain 24 thg tenperature uniformin the oi
bath. The decolorizing tester is capable of testing any nunber of sanples

up to a naxi Ight, sa T i fter deacidified is put in
an amount of Hﬂérnt%ﬁn %I %Qt‘l g Uﬁk??rm Pg tseg) baat and d?ﬁf?ﬁf)§léé|§8r bi ng

agent is addé@%ﬁ? ﬁﬁuﬁFPSPlG gt t%i@&&ﬂt%PYéﬁﬁ@Et tof ﬁW@PlGﬁlyPtboeach of
them and is maxdiedmwelfl ewshh thepsésrrer rods for decol orizing testlng

The test tubes araugelab offiCadecp! QLi2lap d&stel JIRI Nhalned 81,1

m nut es out rom ecolori zing tes

stirred f
t he nlxtu?% iﬁuﬁ%ﬁé@o pafhe® %lFQ%nHe%%e‘§ﬂ§%nﬁ?ﬁbtéﬁbﬁﬁmp ﬁeaﬂﬁpféiéa to
obtain the degeindriizedddelisin &idecot oof 76 1y Jresty ng)chWriekspekitght- bram

transi ssi on diagt ots oGEl Bt YeedS yak dfioqm}zgm A1t LARSTL RSl o, fagtor of

the distilled orized oil's were neasured by

S
using a phot"§&t5 %PFl?eg8l8f%ﬁéP%rte%BH§F Zé'QWH%Whé%%@édaﬁ? Sefr Bfrm
Ri ka- Y\ (=Co. ,thendlechéorhasngebsstred wal nssinateras Uded *as eedoledi Zbng

abi |itieseof Zdoheuiadseshi gl 8gentsom Thee l&écgﬁro:tl%n\@altg%%eﬁ Bﬁansm ssion
fgtors, th Iar er t he ecolorlz%ng¥ﬁggllg%Fgf t he adsorbi ng ents.

| or ophyl | RESAGE ESnEEREF AT T oR g Pd@8ﬁPéH9r39?8 s in the
decol ori zed aZ®% é#ﬂ§eﬁeﬂe “freakbrbe bite adewndaleingich ogflsA = 670 nmrel ying
on the absor gipeed15R€EEhd- Testing)

White light-beam transmission factors (relative
15 wvalues with the transmission factor of the distilled water
as 100%) of the decolorized oils were measured by using a
photoelectric colorimeter, Model 2C, manufactured by
Hirama Rika-Kenkyujo Co., and the thus measured values
were used as decolorizing abilities of the adsorbing
20 agents. The larger the values of transmission factors,
the larger the decolorizing ability of the adsorbing
agents.
(Chlorophyll Residue Concentration)
‘ The chlorophyll concentrations in the decolorized
25 o0ils were measured at a wavelength of A = 670 nm relying
on the absorption spectra.
(13) Filtering Testing.
The deacidified soybean o0il is put in an amount of 50
g into a 100-ml beaker, heated at 9% °C with stirring on a
30 heating-type magnetic stirrer and, then, 5 g of the sample
adsorbing agent (10% relative to the oil) is added thereto
followed by stirring for 15 minutes. Thereafter, the
mixture slurry of the oil and the adsorbing agent is
filtered at a temperature of 95 °C under a reduced

35 pressure of 300 mmHg. The time from when the mixture



(13) Filtering Testing. The deacidified soybean oil is put in an anmount of
50 g into a 100-m beaker, heated at 91i "Cwth stirring on a 30
heating-type nagnetic stirrer and,, then, 5 g of the sanple adsorbing agent
(10%relative to the oil) is added thereto followed by stirring for 15
m nutes. Thereafter, the mxture slurry of the oil and the adsorbi ng agent
is filtered at a tenperature of 95 C under a reduced 35 pressure of 300
nHg. The tinme fromwhen the m xture 25 slurry of the oil and the adsorbing
agent is poured into a funnel until whengthe whole surface of the filtered
cake appears, is regarded to be a filtering rate. (Exanple 1) 5 A

di oct ahedr al I ner ho was used as a starting
mat eri al . Bysigln éﬁb%J%y thig Ef %qﬁ n%bﬁ%r?%ﬁ”?4¥ﬁéﬁﬂuﬁﬁ§téPtéoﬁtent)
a slurry was Iy red tHavheg éllgovfllél%oﬁ@nf@cm e ndentfridttieaedot-a28% by

wei ght, and vapesats,milsl edghyduai 8g Bept rMddrify tiefed.he 10 inpurities
were renoved q%ﬁgmﬁyqu the slurry was wet- mlled by using a continuous
finely-gr uIatln P pul veri zer so as to assunme a vol une-based

medi an di ahet er %D@G)OC&P SApfl TBEIHOEe C Y thiattfds shdveriinz 8dbakulr y
was added 13Wap ofsead sisulr pteontiagnnagecsaLi umBcardionat®oll ate angel id

conponent congeiiialy ﬁ%tgtlg?b@Xomebﬁh&aéé%@éﬁhté%¥ ght I Jf%%ns gf the dry

product.), and the njixture was stirred using a stlrrer 0 R nutes. The
m xed slurry R&E?@?ﬁr&ﬁvdPﬁea FBlbﬁt%?Wpiﬂ%ﬂﬁnQQ§KF5VQ¥¥H$9an¢tQ@Febﬁlaneter
of 35 pm). Theighital red granubesmikledtisgaieihg 20 pyd higul.f uniceeacideof a

concent rajg o i, 33%:s0d Wereyovas e W Lbyial aiyand ware el gd, ol | oed
e

!m evi ng W|tl1 ‘i?%] i eve of 150 nes fain activat reg al ar-shaped
cray particl & ffe §bP§ﬁH8daaﬁ?P5éT%ﬂ“?é@UF%@’§H§W@&atéP§yW65rFVEPes wer e
measur ed f or pHeierigkyssoabs28opaopant i @svoihe-eswld seddne dsashean in
Table 1. Fig.(psdf £ is jints &EJ 1|00l@h%t 0¢r aph. +1hs Gih{gat Ldd Vs () phas 0. 94.
The decol ori }%sn%d%%%tﬁaq anof tf&%?@ ééﬁ%&fﬁ%éﬁdgéTJfﬁ% carbonate

15 at a solid component concentration of 8% by weight (5% by
weight in terms of the dry product), and the mixture was
stirred using a stirrer for 30 minutes. The mixed slurry
was spray-dried to obtain granules (average particle
diameter of 35 um). The obtained granules were treated

20 with sulfuric acid of a concentration of 35%, and were
washed with water and were dried followed by sieving with
a sieve of 150 mesh to obtain activated regular-shaped
clay particles. The obtained activated regular-shaped

‘ clay particles were measured for their physical

25 properties. The results were as shown in Table 1. Figqg.
1(A) is its SEM photograph. The circularity (A) was 0.94.
The decolorizing testing and filtering testing exhibited
favorable results as shown in Table 3.

(Example 2)

30 A dioctahedral smectite clay mineral shown in Table 1
was used as a starting material. By using 500 g of this
starting material (40% of water content), a slurry was
prepared having a solid component concentration of 20% by
weight, and was wet-milled by using a pot mill. After the

35 impurities were removed by a sieve, the slurry was wet-



favorabl e results as shown in Table 3. (Exanple 2) 30 A dioctahedral
snectite clay mineral shown in Table 1 was used as a starting material. By
using 500 g of this starting material (40% of water content), a slurry was
prepared having a solid conmponent concentration of 20% by weight, and was
wet-mlled by using a pot mll. After the 35 inpurities were renoved by a
sieve, the slurry was wet 26 mlled by using a conti nuous
finely-.granulating wet-type pulverizer so as to assune a vol une- based
medi an di ameter (D50) of 2 Mm To 1000 g.of the thus pul verized slurry
was added 131 g of a slurry containing caFciun1carbonate 5 at a solid
conponent concentration af 8% by weight (5% b weight in terns of the dry
product ), and“fi%?é%%&tﬂ%%ﬂﬁa? CﬁPFFP auﬁsfh@e§YTﬁﬁﬁﬂﬁ%éﬁ1Qﬁ O type f or 60
m nut es. The PYA %I 281U S0y agasos peaymdr aedot anebbas ol greatiulre 81ikavepage
particle dianggy 6f 3%it. PMe W Qjﬁ(ﬁ/' %‘édgmeubﬁv&@]{q?%&os%P%éed W th
ed w

sul furic acid of %Hfo ﬁgﬂyration of 35% and , were was, ter and
were dried folfove 96£ iledi B§ AWPLHTLY sFeVka bt ngraksinm ¢ aslboaiake
activat ed-Shaped® sdgyl sonploagnparbicéesraihen abt &8 nag, astiigrat gdsr egul ar -
shaped clay pastdial a5 WRimsmeasWhedator ol hgid t Physifalne! iR 0Rer tLgs. The
results were %J§Qgrﬂgi% Tabheml..Ihe 96@@ orizing testing an ITtering
testing exhibited - Tavordbfe PESUf e a8ts B H5p1&Y pingtgs-1(Bheis its
SEM phot ogr apH:*ethé leirraurasi epranyduasd 0t 1obyEkargpiaa@es2q ateeageocedur e
was carried qarticlehe isareeraobieBoas pmp. EXB®|dbthk iMdd gragueseenti-an of
usi ng magngesi te, d cal ci carhaonat.e to _ohtgin_the
gi vat egmrae ﬂlJ%Ir(]gélart(\eg:%llr %Q%af_%l?gﬁtége %ﬁied o(g% a% tlgegcf%cnt i'vatred Orf'eg Par E—“Bﬂaped

y particl é€hfe@shesds sl vakernend weremsiachifgdleved: bys signéngesul t s
were as showwiitlh FalslievelofThe0deesh ctd zotng ire sid tigrsaRd -fsihlaberi ng testing

exhibited favQrafle 88y [Sr23c380W +i TAD & 13y {RIRLG %%gular—
shaped clay particles were measured for their physical
15 properties. The results were as shown in Table 1. The

decolorizing testing and filtering testing exhibited

favorable results as shown in Table 3. Fig. 1(B) is its
SEM photograph. The circularity (A) was 0.91.
(Example 3)

20 The procedure was carried out in the same manner as

in Example 1 with the exception of using magnesium
carbonate instead of calcium carbonate to obtain the
activated regular clay particles. The obtained activated
‘ regular-shaped clay particles were measured for their
25 physical properties. The results were as shown in Table
1. The decolcorizing testing and filtering testing
exhibited favorable results as shown in Table 3.
(Example 4)
The procedure was carried out in the same manner as
30 in Example 2 with the exception of using slaked lime
(calcium hydroxide) instead of calcium carbonate to obtain
the activated regular-shaped clay particles. The obtained
activated regular-shaped clay particles were measured for
their physical properties. The results were as shown in
35 Table 1. The decolorizing testing and filtering testing



The procedure was carried out in the same manner as 30 in Exanple 2 with

t he exception of using slaked line (calcium hydroxide) instead of cal cium
carbonate to obtain the activated regul ar-shaped clay particles. The
obtained activated regular-shaped clay particles were neasured for their
physi cal properties. The results were as shown in 35 Table 1. The
decolorizing testing and filtering testing 27 exhibited favorable results
as shown in Table 3. (Exanple 5) The procedure was carried out in the sanme
manner as in Exanple 2 with the exceptign of changing the amount of 5 the
slurry containing 8% by weight of calciumcarbonate into 441 g (1.5% by

weight in ter of. the dry product 0 obtain the activated regul ar-shaped
clay particl eeg{ﬁ] lécedgbftaé’yl)ﬁ@h?gctrf%aﬁ*éﬁ PROUIAM sHapetP1l@ 8y particles were

measured for HEMPLghysi cal properties. The results were 10 as shown in
Table 1. The decold ZHrdgebgsti Nsabdrr a4t &L NG, 118G -l G501 bLted
favorabl e regﬂlg§ as]§$gwﬁ,kp Taﬁle 5? (qug%p%fﬂggfﬁﬁgﬁbﬁg ffrAaS
di oct ahedr al “Shectt Fe “clfay i’ nEPSI SERZRATTR Farfleroing thes apesatasta
starting mat dhealsimyyuseh§asooryg 8F bhideightarad mpliqiatre cieabond®e of wat er
content), a sinirayiddagy (pbepayedehant ngn arsahd thCaAMRORER psRAGERYT abi on of
20% by wei ghiptARd (1RS et vaLLLe i Qty 4y Il Afher th
inmpurities were renovedab¥ g s%gvg?8¥%§§s u#??Pﬁ%gﬂhéFgfﬁc%ﬁﬁred%Bﬁ using a
conti nuous fiNIYNGraRGEAVPREANEEIL)PE-SRPSEIG A8 PRgtds les wesane a
vol une- based mesdivagneddifamret-beir( PbP$icd1l ppoperfhiess| urmhe wesudpsayedel ed to
obtain granyLsholhe iabtahngd, gr € 1. w.th sulfuric acid of
goncentrati Q ofcj,SSOlA; and were \;\a/rgllsll e%e%g%%%lq%g%%rStalﬁl \ia\é]?e dried

| oned by diteviend i tR5418F eS8 IR tadof deatpkls ssailhsaesi vhoed in
regul ar - shapd@ébdleay. particles. The obtai ned activated regul ar-shaped cl ay

particles weredmpasdrtedel Bkakpeiriphysical properties. The results were as

shown in Table 2. Fig. hqws_the .
A dQOC%aﬁegral smectite clay mineral shown in Table 2

15 was used as a starting material. By using 500 g of this
starting material (40% of water content), a slurry was
prepared having a solid component concentration of 20% by
weight, and was wet-milled by using a pot mill. After the
impurities were removed by a sieve, the slurry was wet-

20 milled by using a continuous finely-granulating wet-type
pulverizer so as to assume a volume-based median diameter
(Dsg) of 2 ym. The slurry was spray-dried to obtain
granules. The obtained granules were treated with

. sulfuric acid of a concentration of 35%, and were washed

25 with water and were dried followed by sieving with a sieve
of 150 mesh to obtain activated regular-shaped clay
particles. The obtained activated regular-shaped clay
particles were measured for their physical properties.

The results were as shown in Table 2. Fig. 3 shows the

30 results of the decolorizing testing and filtering testing.
(Comparative Example 2)

The procedure was carried out in the same manner as
in Example 2 with the exception of changing the amount of
the slurry containing 8% by weight of calcium carbonate

35 into 625 g (20% by weight in terms of the dry product) to



30 results of the decolorizing testing and filtering testing. (Conparative
1,",xanple 2) The procedure was carried out in the sanme manner as in
Exanplle 2 with the exception of changing the amount of the slurry

contai ning 8% by wei ght of cal ciumcarbonate 35 into 625 g (20% by wei ght
in ternms of the dry product) to 28 obtain the activated regular clay
particles. The obtained activated regul ar-shaped clay particles were
nmeasured for their physical properties. The results were as shown in

Table 2. Table 3 shows the results of thggdecolorizing 5 testing and
filtering testing. (Cbnparative Exanples 3 to 5) Commercially available

activated cl Qnpa itions sho in_ Ta 2. used. The activated
clays were n%é?&red F TheY P y@ﬁ%w¢ ‘Hﬁﬁ}gméi Wiﬁé -10TPgsoPE_INRI e as
shown in Tabﬁétzvataﬁlé93U%hmeh4¢ﬁﬁ Qkﬁmnga;tgtlehereeomeaBZLa@ festing
and filteringnhtest pRgsidsl 20rd5e30i3b. 29rhEa114e%ultEXaJ€EleeaEX§H&b§ Exanpl e

Exanpl e Exampl,g,12345 §£§{é|§Qﬂﬁkﬁ¥19&§Té§%ltcc%¥pgﬁltlgco orlzlng

5 testing and filtering testing.
(Comparative Examples 3 to 5)

Commercially available activated clays of
compositions shown in Table 2 were used. The activated
clays were measured for their physical properties. The

10 results were as shown in Table 2. Table 3 shows the
‘ results of the decolorizing testing and filtering testing.
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lg-Loss 5.1 Si02 70.3 A1203 13. 9E-E-F Fe203 2.5E- CaO 0.8E- MyO 4.5 Na20
1.66-- K20 0.6E--f--- Total 99.34-- Activated clay Chem cal conposition (
j 1g-Loss 6.16.26.06.26.1 S i02 81.381.381.481.181.0 A1203 6.76.76.76.66.5
Fe203 0.80.80.80.70.8 CaO 2.02.00..62.32.6 MJO 1.01.02.51.01.1 Ha20

0. 40. 40.50. 40.4 K20 0.40.40.60.30.5 Total 98.798.999. 198.698. 0 5%usp. pH
2.42.72.73.02.9 Average particle dianmeter (}Im 35.039.1.35.728.514.5
Packi ng density (g/m) 0.460.440. 460. 450.47 Specific surface 332335326344
area (nf/g) 338 Porous volune (cc/Q) 1006--70000A 0. 660. 740. 670. 720. 68
Amount of solid acid (mmol/g) _ Hoy-5.6 0.410.450.480.400.39 -5.6:5H0 -3.0

0. 030. 040. 030. 030. 03 Table 1
Example Example Example Example Example
1 2 3 4 5
Starting clay
Chemical
composition (%)
Ig-Loss 5.1 €« «— «— «—
8102 70.3 «— A <« €«
Al,0;5 13.9 «— €« €« «
Fe 0, 2.5 & <= = “—
CaO 0.8 €« « «— «—
"' MgO 4.5 <« <« «— «—
Na,0 1.6 «— «— «— «—
K50 0.6 «— <« «— «—
Total 99.3 « — «— «—
Activated clay
Chemical
composition (%)
Ig-Loss 6.1 6.2 6.0 6.2 6.1
Si0, 81.3 81.3 81.4 81.1 81.0
Al,04 6.7 6.7 6.7 6.6 6.5
Fe,0, 0.8 0.8 0.8 0.7 0.8
Cao 2.0 2.0 0.6 2.3 2.6
MgO 1.0 1.0 2.5 1.0 1.1
MNa,0 0.4 0.4 0.5 0.4 0.4
K,0 0.4 0.4 0.6 0.3 0.5
Total 98.7 98.9 99.1 98.6 98.0
5%usp.pH 2.4 2.7 2.7 3.0 2.9
’ Average particle
diameter (um) 35.0 39.1 35.7 28.5 14.5
Packing density
{(g/ml) 0.46 0.44 0.46 0.45 0.47
Specific surface
area (m2/q) 338 332 335 326 344
Porous volume
(cc/q)1000~70000A 0.66 0.74 0.67 0.72 0.68
Amount of solid
acid (mmol/g)

Hg<-5.6 0.41 0.45 0.48 0.40 0.39
-5.6=<Hy=-3.0 0.03 0.04 0.03 0.03 0.03
—3.0=Hy=+1.5 0.02 0.02 0.02 0.03 0.02
+1.5<Hy<+3.3 0.02 0.04 0.03 0.02 0.03
4-3.3<Hy<+4.8 0.47 0.46 0.45 0.46 0.43



-3.0sHOS+1.5 0. 020. 020. 020. 030. 02 +1.5:5H05+3. 3 0. 020. 040. 030. 020. 03

-1- 3. 3sHo<+4. 8 0. 470. 460. 450. 460. 43 30 Table 2 Conp. Ex. Conp. Ex. Conp. Ex.
Conp. BEx. Conp. Ex. 123 (A)*4 (B)*5 (O * Starting clay Chenmi cal conposition
(% 1g-Loss5.1 Si0270.3E- A120313. 9F-- Fe2032.5E- Ca(0.8<- MgHA. 5F- -
Na201. 6 K200. 6f-- Total 99. 3F- Activated clay Chem cal conposition (%

| g- Loss6. 36. 05. 010. 65. 2 Si 0282. 581. 084. 270. 881. 0 A12036. 96. 76. 57. 67. 9
Fe2030. 50. 70. 94. 71. 9 Ca00. 62.90.41.90.8 égCD.70.81.31.32.2
Na200. 60. 40. 30. 40. 5 K200. 90. 30. 90. 80. 4 Tot al 99. 098. 899. 598. 198. 9

5%usp. pH2. 72. 83. 02. 63. 3 Average partiEaeledf 512. 922. 132. 327.9 di aneter (pm

Comp.Ex. Comp.Ex. Comp.Ex. Comp.Ex. Comp.Ex.

1 2 3 (AY* 4 (B)* 5 (C)*
Starting clay
Chemical
composition (%)
Ig-Loss 5.1 «
510, 70.3 «—
Al,0, 13.9 A
Fe;0;5 2.5 «
CaO 0.8 «—
MgO 4.5 «—
. Na,0 1.6 «—
K50 0.6 «
Total 99.3 «
Activated clay
Chemical
composition (%)
Ig~Loss 6.3 6.0 5.0 10.6 5.2
5i0,; 82.5 81.0 84.2 70.8 81.0
Al,0;3 6.9 6.7 6.5 7.6 7.9
Fe,0; 0.5 0.7 0.9 4.7 1.9
Cao 0.6 2.9 0.4 1.9 0.8
MgO 0.7 0.8 1.3 1.3 2.2
Na,O 0.6 0.4 0.3 0.4 0.5
K,0 0.9 0.3 0.9 0.8 0.4
Total 99.0 98.8 99.5 98.1 98.9
5%usp.pH 2.7 2.8 3.0 2.6 3.3
Average particle
' diameter {um) 34.5 12.9 22.1 32.3 27.9
Packing density
(g/ml) 0.50 0.49 0.48 0.50 0.50
Specific surface
area (m2/qg) 303 338 321 305 300
Porous volume
(cc/q)1000~70000A 0.34 0.60 0.62 0.56 0.44
Amount of solid
acid (mmol/g)

Hg<-5.6 0.39 0.36 0.35 0.49 0.42
-5.6=<H;=-3.0 0.04 0.03 0.02 0.03 0.02
-3.0sHp<+1.5 0.02 0.02 0.02 0.03 0.03
+1.5<Hy=+3.3 0.02 0.02 0.03 0.04 0.01
+3.3<Hy<+4.8 0.44 0.40 0.41 0.45 0.40

*» commercial product



OPacki ng density (a/mn)0.500.490.480.500.50 Specific surface
303338321305300 area (nR/a) Porous vol une 0.340.600. 620. 560. 44

(cc/ a)1000-70000A Anount of solid acid (nmol/Q)

HOy- 5. 60. 390. 360. 350. 490. 42 -5. 6: 5HO<- - 3. 00. 040. 030. 020. 030. 02

- 3. O SHo: 5+1. 50. 020. 020. 020. 030. 03 +1. 5: SHO<- +3. 30. 020. 020. 030. 040. 01

+3. 3<- HO: 5+4. 80. 440. 400. 410. 450. 40 *; conmmerci al product 31 Table 3

Transm ssion Concentration Filtering factor of chlorophyll testing (%
residue (ppm (mn' sec.”) 0 Exanple 1 .3 0.23 2'55" Exanple 2 62.1 0.20
1'25" Exanple 3 57.7 0.33 2'34" Exanple 4 61.3 0.29 1'40" Exanple 5 61.8
0.27 5'20" Comp.Ex. 1 46.2 0.94 1'17" Conmp.Ex. 2 57.5 0.43 11' 48"

Conp. Ex. 3 61.0 0.31 17'15" Conp. Ex. #athi@® @B 0.42 10' 3" Conp.Ex. 5 53.0
0.57 12" 7" deacidified rape oil 9.0 21.6 -- Sanple oil: deacidified rape

oi | Amount of clay addedrriafieslysyebght ddldiird®@ion Filtering

factor of chlorophyll testing
%) residue_ (ppm) (min' sec.")
Example 1 58.3 0.23 2'55"
Example 2 62.1 0.20 1'25"
Example 3 57.7 0.33 2'34"
. Example 4 61.3 0.29 1'40"
Example 5 61.8 0.27 520"
Comp.Ex. 1 46.2 0.94 117"
Comp.Ex. 2 57.5 0.43 11'48"
Comp.Ex. 3 61.0 0.31 17'15*"
Comp.Ex. 4 58.0 0.42 10* 3"
Comp.Ex. 5 53.0 0.57 12' 7"
deacidified
rape oil 9.0 21.6 —_—

Sample o0il: deacidified rape oil
Amount of clay added: 1% by weight (relative
. to the sample o0il)



to the sanple oil) 32 I ndustrial Applicability The present inventors have
succeeded in producing activated regul ar-shaped clay particles formng
sracropores  therein, preserving fine structure of the dioctahedral 5
snectite clay mnerals, and having particle dianeters controlled to lie
within a range in which they exhibit excellent filtering property. The
activated regul ar- shaped clay particles exhibit excellent adsorbing
property and filtering property in conbination. 10 The invention further
makes it possible to easily and efficiesmtly produce the activated

regul ar-shaped clay particles having the above-nentioned properties

wi thout  usi RY RRY. RaARt i LaBPPAL@tus or nmeans. 15 20 25 30 35 33 CLAl Ms:
1. Activat d‘rEgUTar‘ghaggg‘C%ay—péit|cles obtained hy treating
di oct ahedral snectiPCePEPEFRRI ARYANEOLF thedm Shogaededwdsr erpduRény
r egul ar - shapedtjaatied esghdue-ahapédinelapgsed inddisarf ogimdmgt apcE®bOkesf from

10 to 60 p”‘%%é&%&%d B?&sérb%ﬁérfﬂhéfé@%ﬁdﬁﬁké“ﬂﬁ“%ﬁe layetank@rqys vol une
of porous radii qf 00 to,70;000 angstrons of fraqm.O. 63 to 1.00 cc/g as

measured By é"ﬁ@?&&?ycﬂﬁyrﬂép%ﬁab%r0%?@yhﬁxﬁqﬁﬂﬂﬂ£}lcéﬁd ASPEtErBET specific
surface areacohtirodied50o 1lie wﬂﬂhn@/@ réhgdkﬂn\mnmmw theyl axhshaped cl ay

particles aceqidiingnt! @i¢tal-ih t i A UReedr 288LaRC] aY
bar 1615 NS 8 LT Bl LIeLAD S0 RO S Lo oL oA (D)
and filtering property in combination.
10 The invention further makes it possible to easily and
. efficiently produce the activated regular-shaped clay
particles having the above-mentioned properties without

using any particular apparatus or means.
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A={f(Rl x R2)}/RL --- (1) wherein Rl represents the radius of a
circunscribed circle along the contour of a particle of a scanning- type
el ectron m'crophot ograph thereof, and R2 20 represents the radius of an
inscribed circle thereof, of from0.8 to 1.0. 3. Activated regul ar-shaped
clay particles according to claim1l or 2, wherein the activated regul ar
clay particles have a frill-like thin-piece texture specific 25 to
nontnorillonite and crater-1like porous texture in the scanning-type

el ectron m crophotograph thereof. 4. Actjyated regul ar-shaped cl ay
particles according to any one of clains 1 to 3, wherein the activated

regular cla icles have a diffraction peak at 20 = 19 to 20 30 degrees
specific to ELRE: illonite and a diffraction peak at 20 = 25 to 26
degrees specific to gypsumin the X-ray diffraction (Cu - Ka). 5 A

met hod of produci ng agétyehesd rﬁ&l?lilaafr—?éh%@é@ cqlagypa@cae@égsoﬁegpﬁééi ng the
steps of: 35 ad]t% 5{;”9 tgiaogg%he&rel sslmz%t%f o pﬁa |I%(ﬂ1ahe ral ?4 snectite
cl ay mneralsto ed Padt heditan Todi IHBES [ﬁ "from1 to
10 pm as PouRdiBy HhPﬁgéP t?ﬁf??QH&QFﬂ?hﬁQﬂﬁo@arﬁﬂﬁﬂﬁé BﬂvﬁcPdV%b¢®%Te or
aci d- deconpobasgdi medfjani éiarmbe tap@up§l ©6 fihennild [ted 0 auets tfloaneof ;

granul ati ng b%a”&éééf%if‘ff’a&@ﬂ% HeHRDCHRA! bl pbedushayifledor

vol ume- based di an di.apet er 0 ram 10 to m_as foun a | aser
di ffracti on REFRBA; r%ﬂﬂlt?%a}é%% EQMQQWﬁﬂﬂ §P9§ﬁ§ﬁ@ﬁ BErfFB@e@ @?t% an acid
10 while nalntaoncnggthe peasuced IshapesrdiryAimetrhedoof pprogityi on

accor di ng gt Omgltﬂbﬁ‘ 5and\m§e@' D B agldl 50l rakca6i-dad8 8 OFPOSRI H15ho
rgani ¢ compaoun mxed to the mlled product in an anount of froml

15% by meﬁ@hﬁopn“@2§ﬂs of the dry product
2. Activated regular-shaped clay particles according

to claim 1, wherein the activated regular clay particles
have a circularity (A) defined by the following formula
15 (1),
= {¥ (R1 x Rz2)}/Ry -== (1)

wherein R; represents the radius of a circumscribed

circle along the contour of a particle of a scanning-

type electron microphotograph thereof, and R;

20 represents the radius of an inscribed circle thereof,
of from 0.8 to 1.0.
3. Activated regular-shaped clay particles according
to claim 1 or 2, wherein the activated regular clay
‘ particles have a frill-like thin-piece texture specific
25 +to montmorillonite and crater-like porous texture in the
scanning-type electron microphotograph thereof.

4. Activated regular-shaped clay particles according
to any one of claims 1 to 3, wherein the activated regular
clay particles have a diffraction peak at 26 = 19 to 20

30 degrees specific to montmorillonite and a diffraction peak
at 28 = 25 to 26 degrees specific to gypsum in the X-ray

diffraction (Cu - Ka&).
5. A method of producing activated regular-shaped

clay particles comprising the steps of:
35 adjusting the particle size of the dioctahedral



15 thereof; 7. A method of production according to claim®6, wherein the
aci d- deconposi ng i norgani ¢ conpound is a calciumcarbonate. 8. A nethod of
producti on according to any one of 20 clains 5 to 7, wherein the mxture
is granul ated by subjecting a slurry of the mxture to a spray-dry

granul ation. 9. A method of production according to any one of «clains 5to
8, wherein the regular particles are treated 25 with an acid by being

i mmersed in an aqueous solution of a mneral acid naintained at 60 to 100
C. 10. Arefining agent for fats or oilsysconprising the activated clay of
any one of clainms 1 to 4. 11. A catalyst carrier conprising the activated

clay 30 of %% cgggeoélg§aﬁfge§af§)é% ég%sess a volume-based median

diameter (Dsg) of from 1 to 10 um as found by a laser
diffraction method;
mixing an acid-soluble or acid-decomposing inorganic
5 compound to the milled product thereof;
granulating the mixture into regular-shaped particles
having a volume-based median diameter (Dsp) of from 10 to
60 ym as found by a laser diffraction method; and
treating the regular-shaped particles with an acid
10 while maintaining the particle shapes.

. 6. A method of production according to claim 5,
wherein an acid-soluble or acid-decomposing inorganic
compound is mixed to the milled product in an amount of
from 1 to 15% by weight in terms of the dry product

15 thereof;
7. A method of production according to claim 6,
wherein the acid-decomposing inorganic compound is a
calcium carbonate.
8. A method of production according to any one of
20 claims 5 to 7, wherein the mixture is granulated by
subjecting a slurry of the mixture to a spray-dry
granulation.
9. A method of production according to any one of
claims 5 to 8, wherein the regular particles are treated

. 25 with an acid by being immersed in an aqueous solution of a

mineral acid maintained at 60 to 100 °C.
10. A refining agent for fats or oils, comprising
the activated clay of any one of claims 1 to 4.
11. A catalyst carrier comprising the activated clay
30 of any one of claims 1 to 4.

35



