1 Title of the Invention Decoloring Agent for Fats and Ols or Mneral Qls
Technical Field 5 [0001] The present invention relates to a decol oring gent
for fats and oils or mineral oils andl nore specifically, to a decoloring
agent conprising an activated clay. 10 Background Art [0002] It has |ong
been known that a di octahedral snectite clay mneral exhibits decol oring
properties. In Geat Britain, <clay mnerals of this kind have al so been
called fuller's earth 15 or bleaching earth. [0003] It has al so been known
to use th&iadei 04t ébecfayeasian decol oring agent for fats and oils or

mneral oils, t a5t i yat gda gl ay bayip n i yat gd Ry hjnereasi ng the
specific 20 sur %%%s f%e?eo?eﬁy t?eat?ng ?ﬁg 8?g%tégegrgl gnectite clay
mneral with an acid. For exanple, a patent docunent 1 proposes the use of
an activa - as.: ecoloring agent for fats and oils or mneral oils,
t he activgggaﬁé?é% gé?%g obtained by treating the dioctahedral snectite
clay nineral wi {fh0@h]acid 25 and having a crystallite size adjusted to lie

in a predetermped range. 004]. A patent_docunment 2 discloses
i norgani ¢ por ougﬁﬁo%@"g%g? a%%é%n%%/o? r’g%i?%%s at?ro%t#]?ocrcf]lcfrolnr}gt egecqetayfagn]% ner al

bel ongi ngf3@st and didst abheddak rateotiilise agkday miireesple Adiftiltadn yacitd and havi ng

a sharp pare distribution a majority proportion of pores of which having
por e dian@?gp orgng ARBE 6PTBEIEINE0AN FﬁéégﬁteﬁuFﬂﬁgr, a patent docunent 3
di scl oses a novel dry 35 treatnment nmethod with an acid for producing an
actiVﬂied Cl%é 2 or_a fine powdery silica by treating a siliceous al um nous
clay 1¢onBaCkPARGUAE X 5ol ubl e basic conponents with an acid. Patent docunent
1: JP-A-11-157828002)

It has long been known that a dioctahedral smectite clay
mineral exhibits decoloring properties. In Great Britain,
clay minerals of this kind have also been called fuller’s earth

15 or bleaching earth.

[0003]

It has also been known to use the activated clay as a
decoloring agent for fats and oils or mineral oils, the
activated clay having been activated by increasing the specific

20 surfaces thereof by treating the dioctahedral smectite clay
mineral with an acid. For example, a patent document 1 proposes
the use of an activated clay as a decoloring agent for fats and
oils or mineral oils, the activated clay being obtained by
treating the dioctahedral smectite clay mineral with an acid

25 and having acrystallite size adjusted to lie in a predetermined
range.

[0004]

A patent document 2, discloses an inorganic porous body
obtained by treating a montmorillonite clay mineral belonging

30 to a dioctahedral smectite clay mineral with an acid and having
a sharp pore distribution a majority proportion of pores of
which having pore diameters in a range of 30 to S50A.

[0005]

Further, a patent document 3 discloses a novél:dry

35 treatment method with an acid for producing an activated clay



Pat ent docunent 2: JP-A-6-340413 5 Patent docunent 3: JP-B-45-11208

Di sclosure of the Invention [0006] After used for the decoloring treatnent,
t he decoloring 10 agent for fats and 6ils or mneral oils, that uses an
activated clay, by-produces waste clay that involves a difficult disposal.
It is, therefore, desired that the decol oring agent sustains decoloring
property despite of being used in anmounts as snmall as possible and that

oils are i.ned_j | J. anount s, | 5 I i
Cetont] onthe oip poTREPR iR YRt a e Wabae kR85 Mt fous Bldy
f eat ures hoghafinfingr angdpsopebily badicerabpesente oiilty amd awdst.e clay to be

qui ckly separatggtéﬁgnbogﬁﬁgngtTeeryAt&HLﬁggggg. [0007] 20 Anpbng the above
properties, however, “decoloring property  and oil retention are very closely

rel ated to eachpetéet.ddoumenhsfande, -Arb-B8A84d8col ori ng property is

enhanced, the ojl, retention beco i gh, and oils are adsorbed and
hel d i increaE%Eeaﬁnﬁﬂfgm%QQt%en§g§gégsr§§28§s aresult, it is very 25
difficult to sinmultaneously satisfy both the highly decoloring property and
t he IOM/obL rgtention. Fgr i_nstance, the decoloring agent proposed in the
above pat GnfCd8EHRENP L1 NI BVEEE 18 robl emin that the oil retention has
not been | oweregpoteja satisfactory degree. The inorganic porous body having
a 30 very sharp_pore distribution taught in the patent docupent. 2 has a | ow

t
oil retention bOftPESUEREAIYr ithG BREREPEYPAstFBR-MEBE: CARSSGIEEY ¢l ay

obt aiyed Byehherdr aE dntir €2t SR miBkRad odi sclasaduistst fe fatenitdpcunent
3 has high _decoloring property but its oil retention has not been | owered

to a sati §faye RY PBBeRy #8ste clapddpt inyelynedefof £16R1BI} RO t he
present iRyenti opntpe rPrAYI 485 frO§COhQF | 1% 3980815 PInd A Fe N Al 51

mneral oils, having excellent filtering property, high decoloring Property
5 and | owdeccklpstiagt Poarefbpodgspite of being used in amounts as smal

as possible and that oils are contained in small amounts in the

15 waste clay (i.e., oil retentionis low). It is further required
that the decoloring agent features high filtering property and
enables the 0ils and waste clay to be quickly separated from
each other by filtration.

[0007]

20 Among the above properties, however, decoloring property
and oil retention are very closely related to each other. For
instance, if the decoloring property is enhanced, the oil
retention becomes high, too, and oils are adsorbed and held in
increased amounts by the waste clay. As a result, it is very

25 difficult to simultaneously satisfy both the highly decoloring

| property and the low oil retention. For instance, the
decoloring agent proposed in the above patent document 1
involves a problem in that the oil retention has not been lowered
to a satisfactory degree. The inorganic porous body having a

30 very sharp pore distribution taught in the patent document 2
has a low 0il retention but its decoloring property is low, too.
The activated clay obtained by the dry acid-treatment method
disclosed in the patent document 3 has high decoloring property
but ité 0oil retention has not been lowered to a satisfactory

35 degree.



The.present inventors have conducted experinent extensively concerning
decol oring property and oil retention of the activated clay, have found a
new know edge that an 10 activated clay is obtai ned having high decol oring
property, low oil retention and excellent filtering property when a

di oct ahedral smectite clay mneral is treated with an acid while adjusting
the conditions for treatnment with sulfuric acid, selectively treating the
particle surfacgg Q%Eh the acid and 15 suppressing the treatnent of the
interiors of th % icles with the acid, and have arrived at the present

i nvention. [0010¢ 1£m€nedeﬁgréOahhebpéeseaf theepteeentthewenmsoprmwlded a
decol orin ent fo ts and oils q conpr.i sing 20 .an

acti vat edgﬁPgﬁgﬁb?a(g%‘gl%l?? eaaﬁeirhtg gé’rdiféglsaﬁg r%’rl§n%rctn?1treer & Miner al
Wi th an agh¢inyheted Il éme ﬂqtﬂé@rﬁppeb? ¥riigs Aighakessger Pag tprdpe diyanet er
(D50) of 20 m cal cul at ed as ume relying upon a laser diffraction

scatte}|n@nﬁegﬁﬂdogﬁdreESHFéPﬁs fine particles of not larger than 5 4min an
amount 25 of notobasger than 15% by volune, has a bulk density in a range

of 0.60 to 0.70 g/cc, has a pore volunme at pore dianmeters of 17 to 3,000 A
of 0.35 to 0.40T @/@r§§eﬂ§aéHV@HtPéﬁyhﬁ§eu56ﬁduﬁﬁ§dnﬁﬁP6§éWe§Gsorpt|on

met hod, apdtBasidel tFeneérﬁBﬁgb&égolgﬁﬂﬁggyréﬁgrﬁgeaﬁﬁ”diB“yéﬁgh&fBH|<
den5|ty/pore volune) in a range of 9 [0011] In the

decol ori ngfagbrt astivhsepr edanty haventioond iat ney kaesilesge Hdat B acti vat ed
clay has Qcﬁﬁ; %B@Cél‘cei}":l%%ﬂ@é:fné‘(ﬁ%%vﬁf }? @ﬁto%c%CiQ) r§1§%£9912t%w

Accor Ing to e present invention, further proelde
(herei naf péd retentedntendseweel&emhodﬁl@Erpoo@ucmﬁgta'dé@mi@W|ng agent

compr i i g GRLKEN: 21 A0 €l asslfying & diqslaheds g (TRELELS e S

mneral to prepare a ere aV|ng an ‘average par amet er
(D50) in adgaﬂgengftne ton@@tuomscébauka@ednamtvmhmmesuﬁﬁqnuq;aqxﬂ}a.Iaser

di 1 acti g, 5634(,80|,ng BELIRY: chLCLLO-E Do ROPERL W1 b AN, ECL L P, tigi N an

agueous
15 suppressing the treatment of the interiors of the particles with

the acid, and have arrived at the present invention.
[0010]
According to the present invention, there is provided a
decoloring agent for fats and oils or mineral oils, comprising
20 an activated clay obtained by treating a dioctahedral smectite
clay mineral with an acid, wherein the activated clay has an
average particle diameter (Dsg) of 20 to 30 um calculated as
volume relying upon a laser diffraction scattering method and
contains fine particles of not larger than 5 pgm ih an amount
25 of not larger than 15% by volume, has a bulk density in a range
of 0.60 to 0.70 g/cc, has a pore volume at pore diameters of
17 to 3,000 A of 0.35 to 0.40 cc/g as measured relying upon
the nitrogen adsorption method, and has a ratio of the bulk
density and the pore volume (bulk density/pore volume) in a
30 range of 1.55 to 1.95.
[0011]
In the decoloring agent of the present invention, it is
desired that the activated clay has a BET specific surface area
of 200 to 300 m%/g.
35 (0012]



solution of sulfuric acid of a concentration of 35 to 45% by 10 wei ght, by
addi ng the powder to the aqueous solution of sulfuric acid, and heating the
m xture thereof at a tenperature of nof |ower than 85C, and washi ng t he
obt ai ned acid-treated product followed by drying. 15 [0013] According to
the present invention, there is further provided a nethod (hereinafter
referred to as sem -dry nethod) of producing a decoloring agent conprising:

pul veri zing and, cl assi fyi i oc ra clite .20 -m peral to
prepare a pomdé%c?%ﬁg %¥ ﬁ%v?%% ﬁéggﬁgabévégﬁ%%%retﬁ ?én%%e?ﬂkEES? in a
range of Z20ovdd88 gmmeahcdl Aterke osa fiod timee feetgd N o wet Imegdroddi fffr act i on

scatterin thod; dipping the powder in an.aqueous solution of sulfuric
acid of r%ﬁHEéﬂgrﬁtﬁgﬁogPréagtSgﬁg&bB$mﬁéﬁ§ﬁpg'so that the powder 25 is

i npregnat ed w tpulher agiegusdsol assdfiydohgsubfiveitehadird]l soacuct ¢ rgd atyhe
filtering to obﬁa&n a filtered cake contg?ging sulfuric acid a@d ter;
heatimy tHe"PIPLer@d ERRE Saf BOYLRper e OF V889 0" 50095 R34 “dCatte of

hol di ng vatghetBer ebf))t ont Her ehye CONQUL ABO Fn atd Kbt YABdRIY vcahtherashi ng
t he obtalneﬂﬁaC|d-treateT grodHct fol | owed by dr¥|ng. EgOé4] In the
product i ohShEtR8dUBP t AelpredeAt IERGERLPENSHRLLG 1B BF 1I'RE ‘above wet net hod
and the sem -dryrggtheg, theé pswdesi hedhSant acad B§t ushagpaht kgheosisze of the
powder so as to contain_fine articles of not larger than 5 pmin an anount

: e par .
of not | af§ertiPRaAf 1894 bYri6l aftdp?rf? TN PR FRatRM W thP the & d or

af ter; o haybngnbeay, hhaahgd d bBwbBe BSitte 2qhdMSkolhe 1deCcoOF ari1tgh ragent of
the invention conprises an activated clay which is obtained by using a
starting pehderanddiertakeding Mdrdctta shelrgpinPhed at eRAERY YT 184 mptadj ust ed
grain sizggwepytﬁghu§§Q29 i1hg conditions for treatment with an 10 acid which

is a sulfuric acid an X conducting the treatnent
washing the obtained acid-treated product followed by

drying.
15 [0013]

According to the present invention, there is further
provided a method (hereinafter referred to as semi-dry method)
of producing a decoloring agent comprising:

pulverizing and classifying a dioctahedral smectite clay

20 mineral to prepare a powder thereof having an average particle
diameter (Dsg) in a range of 20 to 30 um calculated as volume
relying upon a laser diffraction scattering method;

dipping the powder in an aqueous solution of sulfuric acid
of a concentration of 30 to 45% by weight, so that the powder

25 1s impregnated with the aqueous solution of sulfuric acid;
conducting the filtering to obtain a filtered cake
containing sulfuric acid and water;

heating the filtered cake at a temperature of 80 to 150°C
in a state of holding water therein to thereby conduct an

30 acid-treatment; and

washing the obtained acid-treated product followed by
drying.

(0014]

In the production method of the present invention based

35 on the above wet method and the semi-dry method, it is desired



with the acid relying upon the wet nethod or the sem -dry nethod.

Therefore, the particle surfaces are selectively treated with the acid and
The interiors of the particles are suppressed from being treated with the
acid. The treatnment with the acid causes 15 an increase in the pore vol une
and a decrease in the bulk density. According to the present invention,
however, the treatnent wwth the acid is bl ocked by the surfaces of the

particles, and.the .interiors of. the ticles are ressed fr bei ng
Preat ed HPIR TS 4IPS HharIpor b0 o B ROURREI 13 0 B8 GO br Heltdridvel 3 20
| ar ge rangeerLCQe@OoEOnGt7Dagc_fjéﬁ thée poire Molammanadurporef rditanetreyexr of 17
to 3,000 ran e of 35.ta 0,40 cc/ ured.rel yi upon the
nitrogen A §8rjp§%i gh’ WB‘EI prvg,mq EOQ?%Jem? & 81d W‘lgﬁ ekaﬁélqs?%/ t he
pore vol urevihyl keetlensebybgowetviokueehciig.in a range of 1.55 to 1.95. For
exanpl e, 25 when éﬂg particles are honogeneously treated with the acid up

to the%lnterloré0 eof the pore volune increases and the bulk density
decreases Cau5l®geta@<@ybklﬂgnggéﬁép@fetmeluﬁeehaabﬂ cbRpkeeere ant ri ki ngly
smal | er than the above range. Further, when the treatnent with the acid has
not been @ffé¥eredl ¢130 vHAGlciedOPERANGEr BYV ISR dods At Ndn®eLeL and t he
bul k densyty-gageqral dperease. cIB?r%EQEQa g%w@%|ZS%%%%hby%%%M%tf¥P|U”E
rati o becones larger than the above'range. be under st ood
fromthe expéeni vereal Mesdivstang Bhe @mrﬁﬂ@@ra?aé@err tngameét witle acti vat ed
clay the; H”Vﬁ%ho{‘sﬁa shLﬁ‘@deLc]f e ;@b }{8 ”éér?&‘@gt et?d%rpc!ts
excellent © deco oring property, 1ow oi ntlon an xce ent tering
property. withttheacia Jteh]eyimqagenn tlhﬂ/@ﬁtlncﬁthqﬁboeiffa)sﬁmd dyy metehad eat ment
with the re_se t d C S .0f the
particl es%ﬂ b ogsésjcﬁg P%}égg%?st 95%55%?‘ ?Ewéi?tﬁﬁg{é%%@ adsorb
col oring Itrmetmsdsanrd] hasnctt&mcmlpfhyolfl th@q:raasnlcolres heeot epr dased faran f or ned

0 SUPPT833Rd AIDUNLE. 0 e LS parkheles valdl g, Lhs, adsenation . of

oils, i.e fie o1 “refent i ron1 ncr easi ng aresult,
t he defol aniimy: sgesd 1nftrtd1popeez$:elmm1e| aw@atdémreafmé dhaihsbeaXkeldrenitty .
deCOlorln%c%%%%?%%ﬁx}t%%%ﬂ%%é%@&%%nggfgg ﬁ%&evggeQE{Opreatmentw1th

the acid is blocked by the surfaces of the particles, and the
interiors of the particles are suppressed from being treated
with the acid. Therefore, thebulk density lies ina relatively
20 large range of 0.60 to 0.70 g/cc, the pore volume at pore
diameters of 17 to 3,000 A is in a range of 0.35 to 0.40 cc/g
as measured relying upon the nitrogen adsorption method, while
the ratio of the bulk density and the pore volume (bulk
density/pore volume) is inarangeof 1.55t01.95. For example,
25 when the particles are homogeneously treated with the acid up
to the interiors thereof, the pore volume increases and the bulk
density decreases causing the bulk density/pore volume ratio
to become strikingly smaller than the above range. Further,
when the treatment with the acid has not been effectively
30 conducted, the pore volume does not increase and the bulk
density does not decrease. Therefore, the bulk density/pore
volume ratio becomes larger than the above range.
[0016]
As will be understood from the experimental results of

35 Examples appearing later, the activated clay of the invention



[0017] Further, the activated clay of the invention produced as 15

descri bed above contains fine particles of not larger than 5 umin an anount
suppressed to be not l|arger than 15@6b9 vol une, and exhi bits excellent
filtering property and low oil retention. 20 Brief Description of the
Drawing [0018] Fig. 1 is a sectional view of a decoloring testing nmachine.
Best Mode for Carrying Qut the Invention 25 [0019] (Production of Activated

Qay) Thengpihuated shayuseipotheciouention as,gudeeolaringo goent is a

dloctahedraY S |te g M nera ul"verrze assified to
obtain a @emdborihgrp&ccfpdmw,ngoa 301 meetdmttarom aed ardlilodre Sizecrmg powder

treated with det er mi ped condi t t duce, th
ot vat e EVRG ET[ 00301 1457 " bREI REFBHNE e € Rkt oAt A EHRbY] Lo cl ay

m neral uskd tasedtheerst azrlttlhnghelmldna&estsenmedlizemm dhet vobeaadcin 3her ock or
the | ava tha% was deFaturat-d nder %he i nfl ue ce of sea ter onpri ses an

Si o4t et r afBHFAFCI BYEF FA'B6°0ct ﬁea?é lCﬂS?er?@ 0RCtE&Pr dRe §ISP5§8FG has a

three-| aY§brSlbﬂ§t®lf & hs pad thadies BEQHQyUAi@s()ﬂBIdol@l}/ﬁi@)maﬂtéMﬁ shucthhe
t et rahedr al er the oct ahedr aI | ayer are gﬁr %/Pcand i s(gm)r phously 5

substitut@d G\P ﬂrﬁﬁmﬁh of P §% er@ht LR nalhe ke ht QEPEAn" such as

Ca, K, NagugbesdsdwRlduras hyg1Qgemd past aate vaheyidime esehes oeperidmat ed
therein are present anong the |am nated | ayers of the three-I|ayer

structureCfFottherl- & iRCRHRNT Y eIl L IT@f&ENtgon ﬁg%gpgr@ﬁﬁé@g] -ayer

structur epksapakkhyt 10tﬁebar5bb%%%eyab{Bn@n@fF%bl Ere@@gtshn‘v@nttll%n
tetrahedral |ayers V%f)artly substituted by erefore, the crystal

lattice WasNhaheyBHF @@%ﬂq@mr@epmp@ﬁtwswheh@ g el vitth Lowet al | i c
cations ap lh}zgggﬁggohons present anong the basic |ayers. Exanples of the
snectite c I nc e acidic clay, 15 bentonite and fuller's earth

exhi bi ting d|ffé®@h?]propert|es dependi ng upon the kinds and anounts of

metal lic cationg,aphe, t Ne,ATRYILS QY YLy O9eR HeODSvBE EEERL, ARG hg met al

| ayers.
15 described above contains fine particles of not larger than 5

umin an amount suppressed to be not larger than 15% by volume,
and exhibits excellent filtering property and low oil

retention.

20 Brief Description of the Drawing
[0018]

Fig. 1l is asectional viewof adecoloring testingmachine.

Best Mode for Carrying Out the Invention
25 [0019]
(Production of Activated Clay)

The activated clay used in the invention as a decoloring
agent is a dioctahedral smectite clay mineral which is
pulverized and classified to obtain a powder thereof having a

30 predeterminedparticle size. Thepowder istreatedwithanacid
under predetermined conditions to produce the activated clay.

[0020]

It is considered that the dioctahedral smectite clay
mineral used as the starting clay has stemmed from the volcanic

35 rock or the lava that was denaturated under the influence of



For.exanpl e, the bentonite contains Na ions in |arge anbunts anong the
basic layers, and its dispersion suspended in water 20 exhibits a high pH
which is, usually, on the high alkali side, exhibits highly swelling
property for water and is, further, gelled and solidified. The acidic clay,
on the other hand, contains hydrogen ions in |arge anmounts anong the basic
| ayers and, therefore, its dispersion suspended in water exhibits a 25 | ow

pH which | |y A i di i xhi pbi | L perty
for mater%g3§%%%%%hfgﬁﬁﬂgjgﬁﬁg§eﬁ%%ﬁ??g?ah%@%@@e?%P%%ZAéégﬁffﬁggggggerty IS
| ow and gékgktrdfifeesetoihedikel lwee. HOO2A|thr3@-Therey st mig tpare issul ar
limtation on_the . dioctahedral ite cl S i sent. jnvention
and any oﬁeb%?l?ﬁﬁgﬁxﬁﬁ¥x?ﬂgné%o§%§%%%ifﬁhg§¥§ﬁn§§eé%ﬁagguﬁégaquﬂgﬂétarting
clay, inagenenhal pchaketihalf dklyewi ngecpapadivt can dabovrahedsdy oxi des

t hough. the co sition.quf rs_de ngin u qﬂ%&i conponent s, 35.af the clay,
area of prUGGLLTBECHM ThECEF A8 b AEROSTE RASHic G087 FALE) ArdeMh t he
sane areasQthpeedaati @n. NS, 02t c50akowél% hy WeidgblyenAl202: ahdl wat25% by
wei ght FeZ%:Eﬁ to ZO‘V&b%/ Wea\%g% 5 J\{QQ 3 to 7‘V%b wei % CaO.&a&. 1 to 3%
by wei ght MRS58 6. 0059508 by et Yt 1T RZG PESERE 396Dy JrfIaaES oxi des
(Ti @2, etgayert%olytwei ghtreef1bgss stQukgulress (406N}, AD ie 408 by wei ght
[00221 In th prezeﬁt i nvention, the dboctaﬂedral snectite clay reis, as
F equi r ed, SSUBPECESY LBYERET it PAG LopbR AEFORSEBENS L BICERpar R FOT i o
stonegp angu%@'ﬂ_@tu@%@ gﬂleﬁé'é\rgd %(_E)UC)Y@H@YS_ilﬁ';] HeE t@t_er%‘-’dé&aqy jlecteigec My
force, hydraulic elutriation or air_elutriation and is, thereafter, treated
with an aéBdpapkilyr supstihutefelynbht itdreirracitdle wowsterl lattice
necessarynhg aPubyarize bhe diact ahadial (HIREL 1ike nehaY 16 A t& powder
t hereof by adjusti'ng the particle size so as to possess an
metallic cations and hydrogen ions present among the basic
layers. Examples of the smectite clay include acidic clay,
15 Dbentonite and fuller’s earth exhibiting different properties
depending upon the kinds and amounts of metallic cations and
the amounts of hydrogen ions present among the metal layers.
For example, the bentonite contains Na ions in large amounts
among the basic layers, and its dispersion suspended in water
20 exhibits a high pH which is, usually, on the high alkali side,
exhibits highly swelling property for water and is, further,
gelled and solidified. The acidic clay, on the other hand,
contains hydrogen ions in large amounts among the basic layers
and, therefore, its dispersion suspended in water exhibits a
25 low pH which is, usually, on the acidic side, and exhibits
swelling preoperty for water. As compared to the bentonite,
however, the swelling property is low and gelation does not take
place.
[0021]
30 There is no particular limitation on the dioctahedral
smectite clay used in the present invention, and any one of those
of the above-mentioned kinds can be used. The starting clay,
in general, has the following composition calculated as oxides
though the composition differs depending upon the components

35 of theclay, area of production and the place of deposit (working



20 average particle dianeter (DSO of 20 to 30 gmcal culated as the vol une.
It is further desired that the powder is adjusted for its particle size so
that the amount of coarse particles h&ving particle dianeters of not
smal l er than 104 gmis not |arger than 5% by volune. That is, upon
subjecting the fine 25 powder to the treatnment with the acid, the surface
portions of particles are selectively treated with the acid and are

activat ed. Fb&ever, the particles are @ot treated with the acid up to the
i nteri ors feAE 6V eNat@ IS SAMEIETFEs SitbPE LS8R  particl es havi ng
properties thatswoh{ be dessribedbatiey. wEDghB0 exanpl e, when coarse
particles having an average farticlg di aneter which is larger than the
above range arePteedted with® tRe’AtiY Ppat9itlies are forned in large
amounts W t hout pguhf.e being tseatedoi tHighe acid after the acid-treated
product is finely pulverized despite the surface portions are selectively
35 treated mﬁthMﬂﬁé acid. A3 BOrdsuPY,weksShted properties such 9 as pore

vol une, etc. arespot obtaingd; gpdzgdespl peigger property is low [0023] In
the present invention, the garticle size of "the 5 starting clay is neasured

by the laser di NRe@ttion scatteftPnd® metWodIbYy suspending and di spersing the

starting clay ip g. non-aqugoys,disp I 98; ggdi um such as ethanol. Further,
the grain size i3 adj ust ed by puIve?? ingl?ﬁe starting clay, followed by

fine pul verizat PohegsiongdesbdlliOmi | ¢tor) t het | bkewadghhdo€l &eséfi cation by
usi ng, a sieve. 0024]. T ercof the,startin | ay can be further
adjus%@d for igg ggf%iéﬁ§5§?§g's% {%a?gfh%yc%%fgﬂf of fine particles

havi ng particl e[@0@38ters of not larger than 5 p mis not |arger 15 than 15%

by volune. That .is,, upaon adj.usting,the unt. of tine .particles to be not

'hrger than a prOdBleRmaTed arBURLT 1ERe “IBb4Chea SEEA 1 FOST BT Briotite

becones free af,faserequpoadntsubjpadiati ng ahdropfinihyeopetderomgsyrioperty

and, further, of i . vantagﬁgff | owering.the oil retention. The fine
f

f : d
barti cl es S50SERATAFEE bEN F 8nDYRIE ATl SERG T PES FERES AP HEY FEMATEY nat wi ||

be dessri be® belkewing by magnetic force, hydraulic elutriation or air

elutriation and is, thereafter, treated with an acid. Prior
to the treatment with the acid, however, it is necessary to
pulverize the dioctahedral smectite clay ore into a powder
thereof by adjusting the particle size so as to possess an

20 average particle diameter (Dsg) of 20 to 30 um calculated as
the volume. It is further desired that the powder is adjusted
for its particle size so that the amount of coarse particles
having particle diameters of not smaller than 104 gm is not
larger than 5% by volume. That is, upon subjecting the fine

25 powder to the treatment with the acid, the surface portions of
particles are selectively treated with the acid and are
activated. However, theparticles arenot treatedwith the acid
up to the interiors thereof, and it is made possible to obtain
particles having properties that will be described later. For

30 example, when coarse particles having an average particle
diameter which is larger than the above range are treated with
the acid, particles are formed in large amounts without quite
being treated with the acid after the acid-treated product 1is
finely pulverized despite the surface portions are selectively

35 treated with the acid. As a result, desired properties such



[0025] In the present invention, the powder of the starting clay of which
the particle size is adjusted is subjected to the 25 treatnment with the
acid. Here, the treatnent with the acidis conducted by either the wet

met hod or the sem -dry nethod described below [0026] (1) Wet Method. 30
The wet nethod uses an aqueous solution of sulfuric acid of a concentration
of 35 to 45% by wei ght and, preferably, 37 to 43% by weight, and throws the

powder of the startjng cla into the aqueous solution of sulfuric acid to
bonduct t RS POFEA{HRATe Wil « RESRT U OLea e, SR OF Sal REM S WATPLHeY aci d 35
was condudtsed dwy, using sulfuric acid of a concentration |ower 10 than the

above range. V\hﬁ@ tge sulfuric acid of a low concentration is used,
however, the ti 03¢ treatment with the acid is | engt hened. When t he

starting clay inntheef pr@sehta inpewdabni,s theeled iw1th dihe ag dms in the
present invention, 5 therefore, the sulfuric acid infiltrates into, the

i nteriors BT HAYY FARIsIFdReFYU TR iy fheul eSes Sbf BERTVEPY AT WREE'Y he
surface paddrys WNlsPerddigPaidd di@pdds te dHeaivmnti W tdlay henh agi d and
to obtain particles having properties that wll be described |later. Wen
the sul f uFiE -AGUE VIS SUKRGH SEOTCHRECEMT S11CHN 3PN CEREBSS - of FABLR®Y, viehght i s
used, on 1fig i0f hEr e Randghn& d YR SHHALW & FREM fé‘é‘aﬁ&ﬁc{‘ecﬁé}?,”' ng clay
is destroyed, or load is“exerted on the apparatus causing the Iife of the
appar at us fiad lsweshdmt dieg. PLOGRT] zat5 oaceshdigng Paliheihbtoreth®dl ke ch uses

the s bfu_rainqj acclia%sicfficaatri?r?‘tﬂy’%s}’ir{lj QH‘ scicg%entrati on as descri bed above, it

is also inportant to conduct ‘the treatnent at a tenperature of not | ower
t han 85C and, pdf0i2ddl arly, at 85 to 95C. That is, when the treatnent with

the acid is con t a ko enper.at e.li I e unti |
pr edet er m ned pgﬁl%sggwggfro?%re één algtralery&agjtlla&gtc%%. b%\sggr#]z%b%?}@%{;g&siul furic
aci d infilfionatigs iparidlee sidersorshaf the qgearterd esf nakiegdttdiIéscult to

obtain - agt] yated.parth gl €5, hav g 3USh ATORRIT LRSS PHIK 98051 LYy

15 than 15% by volume. That is, upon adjusting the amount of fine
particles to be not larger than a predetermined amount, the
obtained acid-treated product becomes free of fine components
avoiding a drop in the filtering property and, further, offering
an advantage of lowering the oil retention. The fine particles

20 can also be removed after the treatment with the acid that will
be described below.

[0025]
In the present invention, the powder of the starting clay
of which the particle size is adjusted is subjected to the

25 treatment with the acid. Here, the treatment with the acid is
conducted by either the wet method or the semi-dry method
described below.

[0026]
(1) Wet Method.

30 The wet method uses an aqueous solution of sulfuric acid
of a concentration of 35 to 45% by weight and, preferably, 37
to 43% by weight, and throws the powder of the starting clay
into the aqueous solution of sulfuric acid to conduct the
treatment with the acid. So far, the treatment with the acid

35 was conducted by using sulfuric acid of a concentration lower



pore vol unme, bul k density/pore volunme ratio that will be 25 described later.
When the tenperature is unnecessarily _elevated, on the other hand, the
activation takes place sharply maki nglc?t difficult tolimt the activation
to the surfaces only of the particles. It is therefore desired to set the
upper limt of the tenperature to be 95C as descri bed above. 30 [0028]
According to the present invention as described already, the treatnment with

the acid st limted to the surfaces on of the particles, so that the
herd v |1 Tha Phei pPPuBerPAEs s hEten neBF: SPbYer ShareRRPRE ANk 1 1 ot
activate tbhacentenitaps D udedpandveves, thetreherfyr threatmeatnenthwideh t he
acid is conducted. 11 or gnly_ a very short period of, tinme. The ti for the
t r eat nent @ fiSt ﬁ@naEP‘an@ari e@h%fépte}#di% ﬁtpﬁhg tfﬁ]ea%rfﬂhnttmeeoffot% Os{‘a%‘rti ng
clay powdgbwherbest teatedd &hencoieentidatdonioft raciptedrtht Hevermanper,at ure of

treatnent with _acid, and cannot be exclusjvely 5 specified but.is, usually,
1 to 3°holSrefPres Hesiswd 4o-C ﬁﬁég’ujr%y% et %MTr&oegLsfl%%rza%{? ed

particl esphhat caee maltiagned Wakreaen tof ot ke 1eerdivid1gns And et tie treating
time in advance so that "particles that will_ be described |ater are

obt ai ned. S¥g f{pos20PrThener et ieRf Wpe PRl akfd PY WundrQadd B Ml ng a
treating yegsgkiW bRgapoagheRus SOkttt Pls HaPihd Widpdld b Oftnf will

predeterm ned concentration, throwing the starting clay powder therein, and
stirring bedgiscrdbedatl agepredébennthedsubivenperaidref Fhbigheatnent with
the aghd engechyratQb XA Eess ORBENG, LIS higaling aad beeciaguater of
roomtenperature in Inarge amounts into the tteati ng apparatus to wash it.

[ 0030] (2pnSenither \ apMetrhed.ruz uFee spemi-fdioy timetthed sdfartthend mdent iion
conducts t treatnent, with_t i in AU .sal ut j on of

sul furic d%%itéogg%én%bnlco\gn ?Stélgger\lagégfgngéfg%)abya Wel g%tﬂ%é?fg’, Hltﬁ%r nl|tgeul arly,
30 to 40%coly thei glipparates, toobducheritleecar.e-treat mnents of i npregnati on and
filtration and, [hggz?after, treats the 25 filtered cake with the acid. That
is, this nethod t he

15 According to the wet method which uses the sulfuric acid
of a relatively high concentration as described above, it is
also important to conduct the treatment at a temperature of not
lower than 85%C and, particularly, at 85 to 95°C. That is, when
the treatment with the acid is conducted at a low temperature,

20  the time is lengthened until predetermined pores are formed and
are activated. As a result, the sulfuric acid infiltrates into
the interiors of the particles making it difficult to obtain
activated particles having such properties as bulk density,
pore volume, bulk density/pore volume ratio that will be

25 described later. When the temperature is unnecessarily
elevated, on the other hand, the activation takes place sharply
making it difficult to limit the activation to the surfaces only
of theparticles. It isthereforedesiredto set theupper limit
of the temperature to be 95C as described above.

30 [0028]

According to the present invention as described already,
the treatment with the acid must be limited to the surfaces only
of the particles, so that the acid will not infiltrate into the
interiors of particles and will not activate the interiors of

35 particles. Therefore, the treatment with the acid is conducted



sulfuric acid of a mninumrequired amount to conduct the treatnment with
the sulfuric acid infiltrated in the gaps anong the particles of the
filtered cake (partly infiltrated int pores possessed by the particles)
to selectively treat the 30 surfaces of particles with the acid while
suppressing the treatnment of the interiors of particles wth the acid.

[ 0031] When the sulfuric acid of a concentration in excess of 45% by wei ght

is used in the sem-dr thod, in rticular 35 t sul fuyric acid does
ot un o ySF Y PITPLY 8PPt s iSd B iy § e Bimpates Ehed iear Kter of or .
the bul k darsi tyéposed waaligredepthdial penitheeamoanti &f ndie Gt thiedy and
decol orin property decyeases. Further, when the conce traI'on(?f t he

sul furic %(,liaé( Eaﬁgﬁﬁstgo{)ﬁt?fﬁa?% not %i%?e?%?lt%%%%g et YD e

amount of teigfeziteirachd t sefohestiffitl ertid, NahBec gapst ap®rGc e Ty i ¢l es
of the filtered cake after the dipping and filtration that wll be
descri Ped SPgCet 1eas byt dSul UsSUeHd Y sdr t&ce peMEiSonsbf 1pafeseFed &Pe not

ef fecti velpstshgat @fheWiplRpelrfte c@Cicd taRd MRGAIQENG RARAY tdrar eases, too.
10 [0032) According to th:I s nethod, further, when the starting powder
cont ai ns Wwatterlned $/ul eaghovehttdie iqondd tdesisr éadt 8ek ohldectred hendyigi s copi ¢

treat nent jpy Lakah@ct be S PRI 0- Al] Ustatt B8 11WBLEESOPIBOY Dt dhe; powder to

be not less than 10% by weight. 15 This expands the gap anong the layers in
t he basi c dbdypamed.structure of smectite, and the sulfuric acid honogeneously
infil{pates i”tCEOTOQ@]i nteriors of particles of the powder. Though there is
no particular limtation, the hygroscopic treatnent is conducted by, for
exanpl e, | eavi nfhehérpeiientt 9i2d shandciinl tise copemcaied &y rfadmitngneer at ur e

for a suitabl e .perio f oti usyal | e an hours). . The time
can be sﬁor? a(;%nle(? W g’r?e?hgtlﬁgemﬂérgﬁge?é?tQ?%ué%éﬁldé?ns%%jp%{%s%%le?eo of a
hi gh rel ata \pe eigredintiyie dasoa aegttirert i@h ,c alnroeninfddA3®) st thhey stlary i ng

powder of whi eh t he aer{%unt %f v,\C/a}Lteri S haedj ulsted as tdescri gfedcr above és
di pped i n BHESEqIESTS o1 G%1P U158 S SRS Soft ta g S i

concendr atiempedescrridiedThe treatment with the acid ends by, for example,
stopping the heating and feeding water of room temperature in
large amounts into the treating apparatus to wash it.
[0030]
(2) Semi-Dry Method.

20 The semi-dry method of the invention conducts the
treatment with the acid by using an aqueous solution of sulfuric
acid of a concentrationof 30 to 45% by weight and, particularly,
30 to 40% by weight, i.e., conducts the pre-treatments of
impregnation and filtration and, thereafter, treats the

25 filtered cake with the acid. That is, this method uses the
sulfuric acid of a minimum required amount to conduct the
treatment with the sulfuric acid infiltrated in the gaps among
the particles of the filtered cake (partly infiltrated in the
pores possessed by the particles) to selectively treat the

30 surfaces of particles with the acid while suppressing the
treatment of the interiors of particles with the acid.

[0031]
When the sulfuric acid of a concentration in excess of
45% by weight is used in the semi-dry method, in particular,

35 the sulfuric acid does not uniformly infiltrate into the



above, and is filtered in a customary manner to obtain a filtered cake
i npregnated with both sulfuric acid and water. It is 30 desired that the
dipping is effected at a tenperature of2 not hi gher than 40C (usually at
roomtenperature) . When the tenperature is higher than the above
tenperature, the treatnent proceeds in this stage wth |arge anounts of
sul furic acid up to the interiors of particles making it difficult to

obtain theods,activared ol pv having WoRerides Ghat (il dasdesorided | ater

13 and pérm ncrease in et enti on I'pping is
conductedvuhhmb rheleubfumme acveh ainoh wied erot ialftid itrrest enich degfoflioad iergt

anounts into the g anmong th articles and into the pores iLn_the

oot ol esPraRaFy aREaRRRY . | DB RuReE Tet B0E A CenbraBRER ot thE
conduct i ngunlﬁerdbmmngaqueons saloht Bsn s m@msigmsets}sm 3oy b heredrpat,ite
parth%es excha 11gut t he treatne is not effected to

ith th
e oo PG B Bht Fod T3 B et 05 a8 EretaA haTors | ha

t hree-| ayehespéu@ﬁun@s As tagquifiederkdr thee, afherf ithbeﬁilp@lmy alhel conduct ed
under a r yced ress re or an e éaaed pressure. |ttle
C

n
di f f er ent TBy t&€8H QHtF ?loHllgfg?h§e§ﬁFF flc lated - aq%%oﬁerBFLFroﬁ &nd a kind

of startig@rfekaypdfOioexpartibecpl #c€ ndft eFFgLR) vehEerSited Aiaugh the
15 dlpplnghand fllterlng t he i nmpregnated anount of the sulfuric acid
FE

aqueous so6ht P6Rrd¢sarflu OAQFé“Q RALBEY the86FESAEHSUt tP9- to 95 m per 100
g of {de startlngogbﬁy powder (dry powder). [0035] In the present invention,
the thus filtered cake is 20 treated with the acid. The treatment with the
acid is conducté@cobéﬂﬁg heatbdsame8boteo f80thand, whesi thbl gLaati®y to 150C

in a st ag% Yi’@?cr &5 Lathe! £ ishah e AaRs: &mMRY; y@%sﬁqretd' J)%%ndu-@cat ' S
IQUICF holdin

due to the solid- reaction In the stafe of e wat er
treatnent the bygdascedini theahmenti yra@rth@ Olte slippAne facmacﬂjgxsardaahq y

D112 30t oghlent el BealieoPRe|en LcauBhabioosur! apamler ool
not higrﬁheS|aKpahHe thEegaprsmohgpahE|db@@rshn@ughethessurﬂages‘ t her eof .
As a resugEruE@%r%r%%tg%g%t@%%b th% %%Idshﬁfurlc acid homogeneously
infiltrates into the interiors of particles of the powder.
Though there is no particular limitation, the hygroscopic
treatment is conducted by, for example, leaving the powder to

20 stand in the open air at room temperature for a suitable period
of time (usually, not less than 10 hours). The time can be
shortened when the powder is left to stand in an atmosphere of
a high relative humidity, as a matter of course.

[0033]

25 The starting powder of which the amount of water is
adjusted as described above is dipped in the aqueous solution
of sulfuric acid of a predetermined concentration described
above, and is filtered in a customary manner to obtaina filtered
cake impregnated with both sulfuric acid and water. It is

30 desired that the dipping is effected at a temperature of not
higher than 40°C (usually at room temperature). When the
temperature is higher than the above temperature, the treatment
proceeds in this stage with large amounts of sulfuric acid up
to the interiors of particles making it difficult to obtain the

35 activated clay having properties that will be described later



30 sufficiently conducted nmaking it difficult to obtain the activated clay
havi ng properties that will be described below and |owering, for exanple,
the decol oring property. Wien heated ¥h the state of holding water, the
treatment with the acid proceeds to the interiors of particles. In this
case, 35 however, the amount of sulfuric acid is limted in the gaps anong
14 the particles (partly in the pores) Therefore, the treatnent wth the
acid is limted to the surface Eortions ﬁnl%'ﬁf par i.cles and is

ef fecti vePPdsBppre55&89f ABPFEEEEEI A FAF0CHEhESTRNEMErs of particles. 5
[ 0036] Concretefgospeaking in the present invention, the heating in the
state of holding water is effected by heating the filtered A cake at a

predet er ni ned t EAPEHARITG 1 onAUSEES Coht hithér SULERT1G@SH avenadetan

autocl aveinhenrheat ed sOf#Acopar sxsuams 1@tBowavegapsakeionolatd | izes
acconpanyi ng the heating (becones equal to drying in this case) and, as a

resul t2 t RETEAEaEReRRd IHHNLRRP UG INst hotPaditficci®sy 889l SufSUGdnt: degree

causing thgddeeetofd NgoR" BRSS EnahGRenbaver edh apndeRarinkeehakap inldie
heati ng may be effected under a refluxing condition. In this 15 case,

however, tRas| pyabf pedVaat eis egs someed M dliadmegfaitt RARH TIRS SAffer heat ed
particl es 3nfl HRX NBLt CLhECE LUSt Xt HiRLR %}g@té)cﬂ?pfs WG ANe A i Sl es

eventual |y establishing a state sane as t heating in the state of not

hol di ng waueh amexitensramgo ¢ hetelecdl vhé mg tprlopempynemhs cloniss ifott idesi r abl e.
20 [ 003 7] t\é‘@e@p&g%—ﬁﬁgte'r”%t&%@%%rr%t.‘”gs' geghg%&, thap.1h¢ apgue range, a
burden i s exerted on the apparatus ‘and, besides,’a speci al counterneasure

i s necessdinyteoningr magnbengontiect gdl andeér zatretuodd vatessustherr tureddreat i ng

tenperature is |awer 25 than the above. e,. extended peri.od .of tine is
roqui red TaTTETE GEPFOSPOR vt SR 5% L RAASLT Y Very CCaiam agdbus.
[ 0038] I notthehpr esgéfitirinveaidoaguébest sehttreon awd ha thiendicifd dtsriciongluct ed

unt1 1, SheculfYEbe Bk PLESSIL (i) LS 9RPEBHPTO: ley. 30 ARilic] o8, 81 Lhe
time o theppiegt aratftdrihe, atid impregnated amount of the sulfuric .
acid aqueous solution (sulfuric acid + water) becomes about 70
to 95 ml per 100 g of the starting clay powder (dry powder).
[0035]
In the present invention, the thus filtered cake is
20 treatedwith the acid. The treatment with the acid is conducted
being heated at 80 to 150C and, desirably, at 85 to 150°C in
a state where water is held in the gaps among the particles.
That is, due to the solid~liquid reaction in the state of holding
the water, the treatment is conducted with the acid as the
25 sulfuric acid gradually infiltrates into the interiors of
particles through the surfaces thereof. Here, when heated in
the state of not holding water, the sulfuric acid does not
migrate into the interiors of particles through the surfaces
thereof. As a result, the treatment with the acid is not
30 sufficiently conducted making it difficult to obtain the
activated clay having properties that will be described below
and lowering, for example, the decoloring property. When
heated in the state of holding water, the treatment with the
acid proceeds to the interiors of particles. In this case,

35 however, the amount of sulfuricacidis limited in the gaps among



is usually set by conducting experinment on a | aboratory scale in advance,
nmeasuring the unreacted sulfuric acid g% titration and finding the tine
when the sulfuric acid becones zero. [0039] 15 After the treatnment with
the acid, as required, the filtered cake is washed by bei ng suspended and
dispersed in a dilute acid followed by washing with water, filtering and
drying in order to obtain the desired activated clay of the present 5

invention, In thjs case, t actiyvated clay that is obtajne is in the form
of 5 cake i BAE EhGHEScPa oy B8 Va8 ERFRA oot B8 26bt b A havi ng
the parti eliehsithe dicdtdr iikutliian tedeser ithed sabhdeee [fdG4Glonsl®nidherof

mass- produci_n n an industrial scale, it is an ssential requirenent to
Stop (1 ePartdcdas Anphatsr BT onrt FEoR e 300 (FERT s et TP ¢ f i ng
in the cas@eofintlkeivets et hadtidlrst.he case of the sem -dry nethod, the
treatngnt W th tBﬁBg;id automatically ends at a nonent when the sulfuric
aci d present 15 1] e gaps anong the particles is all consuned | eaving no

probl em from t heostaedplyp&ik SiPRRI e bResthealmrit Wit hthBehefci iy
Therefore, the sem -dry nmethod is industrially very advantageous fromthe

st andpoi ntt ¥R Bt HyheRE 1RGSR edS i EBriRA Prdiattabie theopertserd 20

[0041] Indidhe BEes@Hedateantiin@idy t@fn%;@i*at:bget{r?%t BERLeW EbntAeneacddbby the
wet nethod or the sem -dry nmethod, the activated clay that is obtained is

left to sPEN@NSOVMEN (OF &TsPatt@cdRvsei nfhesubpahaddianandrager s¥6 tiemvat er ,
and 50 SUBGRRLRA 1 gathe 851481 aubboaeblhphalifg e IMMYENS T Hdiidd cl es so

that the content of fine particles of particle”sizes ger than 5
mis not lEsugdr tohdhyiB% by WMol imaselh@nd, nesparr¢shds, cre teeatemvied pri or

to the tr WLth Stk Ld t t ) i i d,  however,
the fine gg%{ﬂ?@%gsagég Eg ggteggﬁ%gégrr?fge% %ﬁ%%@%mr%%%%ge utsgll%(?i on
(fine partthel dscofboangamcorant pacehsi lyweredveddbypcrthbesledbdbivag sBpar at i on)

o L VR AR BE UL O It RSN A BERNELLH. 1o LT (e
15 case, however, the liquefied water may come in contact again
with the superheated particles and may not effectively migrate
into gaps among the particles eventually establishing a state
same as the heating in the state of not holdingwater and lowering
the decoloring property, which is not desirable.
20 [0037]
When the heating temperature is higher than the above
range, a burden is exerted on the apparatus and, besides, a
special countermeasure is necessary for preventing the
volatilization of water. When the heating temperature is lower
25 than the above range, an extended period of timé is required
for the activation which is industrially very disadvantageous.
[0038]
In the present invention, the treatment with the acid is
conducted until the sulfuric acid present in the gaps among the
30 particles of the cake is completely consumed, usually, for about
1 to about 20 hours. The time of the treatment with the acid
is usually set by conducting experiment on a laboratory scale
in advance, measuring the unreacted sulfuric acid by titration

and finding the time when the sulfuric acid becomes zero.
35 (0039]



and,it is not allowed to utilize the hydraulic elutriation. 35 After the
treatnent with the acid, however, the activated clay 16 that is obtained
does not swell with water nmaking it pos3ible to utilize the hydraulic
elutriation. [0042] The activated clay obtained as descri bed above is, 5
usually, dried at a tenperature of 80 to 500C and, particularly, 100 to
300C for 0.5 to 10 hours and particularly, about 0.7 to about 5 hours I|ike

th ti t Th th t th trat f
i Tanol gt oups B5EFEabBe Gt KB UM SLOE P erbkea ¢ ity G cvel | ng

property Jﬂll(i@&reeias:ekeamd \tldﬂ@hécﬁ|H}elherlglq)rs®1[3©retnyde(daanhediEpélﬁeédhﬂ‘engdilt ened
[0043] (Act.ivated Li ke the startin cla po [ the p
acti vat ed dtlcllui)‘? %‘BJf ﬁé&oﬁfdt%wéﬁ 9% ijﬁt‘t%l%%ia&\éd‘i‘éyjarﬁg aver age

15 parti clie, diraieet b 6D5Q)moth30dé@1Bngm@abguéat@ﬂa@sOf hieh & ab teree @ d
contaips fine particles of not Iargrglﬂtha 5 min_an apount of not | arger
than 13% By'“WeotHA -and? Wote B er )?Ctéﬂﬁttﬁ%§la(¥oépgé bArhied Bredf

particle diamtefs frmet smRIdeehntiban HOdevEti taaNbaMeyBt 1 9fapdst anger
than 5% by vol ume. The particle 20 size distribution can be measured relying

upon the ITESEPTaT f4 RAIGT deating ithe RAHIE ISy S ehih Ty i A sper si ng
the activaled {Ry pwder in water. That is, the activated clay that is
obt ai ned does not swell and can be neasured by using water as a dispersion
medi um 25 [0044P0fRd activated clay having the above particle size

di stripution i S&Jﬂ%}@'m%g fﬂo%c&%rt ol &3, and %acc b8 fédat ed+ V&I Yan

excellently. rt her, the activate | ay of e i nvention
obt ai ned ets’mmumah heqlaboeareentéaxmm (d.teh ,tm: cacild, tmsmaflelaylmehnaswmb

(0 Lo 9 SRS 81 COMABLI G UALEY e 05 LI 50 o ROR o
In the case of the semi-dry method, the treatment with the acid
automatically ends at a moment when the sulfuric acid present

15 _ in the gaps among the particles is all consumed leaving no
problem from the standpoint of stopping the treatment with the
acid. Therefore, the semi-dry method is industrially very
advantageous from the standpoint of obtaining the activated
clay having stable properties.

20 [0041]

In the present invention, after the treatment with the
acid by the wet method or the semi-dry method, the activated
clay that is obtained is left to stand still in a state of being
suspended and dispersed in water, and is subjected to the

25 hydraulic elutriation to remove fine particles so that the
content of fine particles of particle sizes of not larger than
5 um is not _arger than 15% by volume. The fine particles can
be removed prior to the treatment with the acid. After the
treatment with the acid, however, the fine particles can be

30 easily removed by the hydraulic elutriation (fine particles
float and can be easily removed by the settling separation)
which is very advantageous from the standpoint of productivity.
Before the treatment with the acid, the starting clay swells
and it is not allowed to utilize the hydraulic elutriation.

35 After the treatment with the acid, however, the activated clay



17 MO 1 to 3% by weight CaO 0.1 to 2% by weight Na20: 0.1 to 1% by
weight K20: 0.1 to 1% by weight 5 O her oxides (Ti02, etc.): 1% by wei ght
of less 1g-loss (10500 : 4 to 8% by mk@ght [ 0046] Further, the activated
clay has a pore volunme at pore dianeters of 17 to 3,000 Ain a range of
0.35 to 0.40 cc/g as 10 neasured relying upon the nitrogen adsorption

nmet hod, has a bulk density of as large as 0.60 to 0.70 g/cc and,

parti cul ar 6 o 0.67 g/cc.. Further..po re n fo i.nsj de the
particles t%‘éit g?eg%és YU oe%’ Bleqtnﬁulleil% Péagoﬁgﬁﬁg @%‘F?}é el{ gogﬁéllgbnise only of
the parti tbestiTheeetbeehytimaudd eded ialtdpynlS has a bul k density/ pore
volunme ratio in g Zgige of 1.55 to 1.95 and, particularly, in a range of
1.60 to 1.90. Tﬁ 9 , When the treatnent with the acid is effected up to
the interiors ofhet hecpaatedl esagndbpatasdane Hesredbed bhevearits,cles, the
bul k density/pore volune ratio becones | ower thaﬂathe above range. 20 \Wen

the actd teeatiymtdiiedat FerRer9bryeOndtidted Ahdaper &2 tard gt ¥or ned i n

suf fici ent oameens§oIM Adie oSur kBC@OPRELESNSnd Ofpd Ni€i R4+ £y ESabdlie duf k
density/ pore volupe ratio becones |arger than the above Tange. [0047] 25

b
The acti vaPePWay IFULshEL kA&t FORY FRV R t REtdNGHED PEaYRr t i 88 W bi t

excel | ent ¢hiel hebt DHgPrOREIdoh@htWeld i 35 orexeehbhent gdeapk odé A PEOPESH Y
featuring low oil retention, which are excellent properties required for

the decol 6PEnGUrageRe, B0IFOSLGPIThRTOPSIty EBIhSMed It T Yas
chl or pphy e Hirg aREESEMM +hiehr £1 §E AL 8y ik o &R, Lhe yPEgeUhes Hhenadnab e

associated in the fats and oils, and is held being adsorbed Tn relatively
large pores iniPAé33urface portions of the particles formed by the 35
treatnpnt(@k%qV%dia%ﬁgHéln the present invention, the pores 18 are
selectively fornmed in't surface portions of the particles

Like the starting clay powder, the powder of the activated

clay obtained by the above treatment with the acid has an average

15 particle diameter (Dsg) of 20 to 30 um calculated as the volume ..
and contains fine particles of not larger than 5 um in an amount
of not larger than 15% by volume and, more preferably, contains
coarse particles of particle diameters of not smaller than 104
um in an amount of not larger than 5% by volume. The particle

20 size distribution can be measured relying upon the laser
diffraction scattering method by suspending and dispersing the
activated clay powder in water. That is, the activated clay
that is obtained does not swell and can be measured by using
water as a dispersion medium.

25 [0044)

The activated clay having the above particle size
distribution is devoid of fine particles and can be filtered
very excellently.

[0045]

30 Further, the activated clay of the invention obtained
through the above treatment with the acid, usually, has the

following chemical composition calculated as oxides.

510;,: 60 to 80% by weight
Al,05: 8 to 13% by weight

35 Fe,05: 1 to 10% by weight



and. excel l ent. decoloring property is exhibited as denonstrated in Exanples
appearing later. [0049] 5 In the activated clay of the invention, further,
pores are distributed being limted tho’ the surface portions only of the
particles but are present little inside the particles. As a result, the
activated clay exhibits considerably low oil retention as wll be
denonstrated in Exanpl es appearing later. 10 For exanple, the activated clay
(Conparative Ex le 4) described.in the above patent docunment 1 has pores
formed up to tlﬂgBi nt erior?oﬁ‘o gggtki)%lweesl%k?ﬁ, therefore, has a small bul k
density, a |argeapore vol une Attd 2 poy eveligimet ers of 17 to 3000A, and has

a very large oi] _retention. 0050],. I n addition to having the above
particle size lg?é Tibuti onO ';jﬁdéopgf% %I"ﬂﬁ’r]e?dnﬁ he activated clay of the
invention furthesohas a rel@tl ved yl4 asgevdEghispeci fic surface area,

usual ly, inar e of 200 to 300 n2/g., Thjs |arge. specific 20 surface area,
t oo, contribut egpﬁ%ro?ﬁ‘é ﬁ?ngTégé'eleFté t): djeﬁok%r ?‘13991%? o?)%r??/?s[0051] As

wi |l be underst pgdl §59m( 1 beot®F 90i g @kgstg}pivpéi(?,mt the above activated clay
has excel | ent dfggl@)gﬁl ng property and low 25 oil retention, and is used as a

decol ori ng agen fats and oils or mneral oils and, particularly, as a

decol oring agengyurfpérfatfeandt@vhsed| B987] hadsat Berkakeiand aitl @ be
subj ected to the decoloring 30 treatnent, there can be exer‘rgl ified at | east
%

any one oflipaeseandodils tof it si,\_irat% rang oidlfs Oef Sahpntil 40 arl/ griawer al
ani el & A B AR e B L AP S e e S T R Ly A And g yeer .
Exanpl es Aeobidy dhes bmugeidss0ep0piaAt S019 kec 3Bdsapdtbwenlarly, dbybkan oil,
bran oi || “Bo0atd Y PR cabtEEREL Phbregcaz ohbP S PROa b BIERN. 7' 1L (Lbak
oi |, peanwmiertiikleskbapstkaoel disdcabugield, bapan e tesuminl der sgidfaared corn
oil, portions only of the particles. Therefore, the activated clay
15 has a bulk density/pore volume ratio in a range of 1.55 to 1.95
= and, particularly, in a range of 1.60 to 1.90. That is, when
the treatment with the acid is effected up to the interiors of
the particles and pores are formed in the particles, the bulk
density/pore volume ratio becomes lower than the above range.
« 20 When the acid treatment is not effectively conducted and pores
are not formed in sufficient amounts in the surface portions
of the particles, the bulk density/pore volume ratio becomes
larger than the above range.

[0047]

25 The activated clay of the invention having the above
properties exhibit excellent filtering property as well as
excellent decoloring property featuring low oil retention,
which are excellent properties required for the decoloring
agent.

30 (0048]

That is, a coloring matter such as chlorophyll is present
in a state in which the molecules thereof are associated in the
fats and oils, and is held being adsorbed in relatively large
pores in the surface portions of the particles formed by the

35 treatment with the acid. 1In the present invention, the pores



as well as fish oils like sardine oil, herring oil, squid oil 5 and saury
oil-, fats and oils of animals like liver oil, whale oil, beef tallow,
butterm |l k tallow, horse fat, hog fat dhd nutton tall ow, which may be used
al one or in conbination. (0053] As the mneral oils, on the other hand,
there can be 10 exenplified various lubricating oils such as spindle oil,
refrigerator oil, dynano oil, turbine oil, machine oil, lubricating oil for
mari ne internal, cqmbusti on_engi ne | ubri cating .oil_for_gasaqline.engines,
'ubr i cat | RBS G0  Sar Ve bE BFREHGHREES B9F T RGeP 1o P trid  SRG e ot gear
oi |, 15 cahdiexgadillenti deubabiriggoptopant priwt erhibahed ssidemonislt,r a teahpr essor
ration oil _an olling oil. [0059] To conduct the

oil, hydraullLc o

decol ori ng"t §3T§§ﬂ?,aPR%aﬁbﬁﬂe?a%?r'activated clay having the above
particle size diGbt49bution is 20 added to fats and oils or mneral oils

t hat e to be decalored,. and the m xture is _ho eneouysly stirred so that
the col or corrpﬁrheﬁ?% aocgdll‘fﬁ)niﬁ‘g t(ﬁa@b ﬁg’iﬁsmé’c?g‘t%gioﬁ]ed iur?){:fhé’trs EdSils or
i n m nerahreidssar fpoagsdnheichpy intie e &y pREts6tesSce Therel @ys drinak Jfs

separated after the decoloring treatnent holds fats and 25 oils or m neral
oils in aRBEMA oS Pyt AECRTRIRSE vt & ABSigralhe R SO S - Hére, the

present igveat0n, depeeasesvhhedokhlayr ekBALEO8 ebnkhgethayy NGQ52]i1 Fats and
oils or mneral oils are decol ored under known 30 conditions. For exanple,

t he decol 6eFARtagems Ws lddBedsmenst ottt nok X ABP 1 ABraP R BYlet the wei ght

basi s per pbal 8xaRG18! | EheObelDRERL LS. (BBAPLRELIORPESEIAR af the (WO s
stirred at a tenperature of 90 to 13000 for to 30 mnutes to conplete
t he decol drFfigibedatnehte @TOTOUHHePD dotianen ikt urha sifnaies Heomasb|ulr i ng

treatment  hs. fed £Q Ay 4 Bkt%%ﬂgcﬂégkﬁ , theferdrd eﬂ‘é%egbsé}‘ﬁateff;ﬂ{lﬁtlé;

el evat ed-pressure filtering I ne such ‘as filter gress,
O iver fibeesitrerleaagefddreevobumeertt thé pgale didmeters ofol asot H0ORA

separated,pt g degol gid LaLs 899 QLkgnes i neral
15 [0050]

In addition to having the above particle size
distribution and pore volume, the activated clay of the
invention further has a relatively large BET specific surface
area,usually,jjlarangeofiﬂﬂ)toBOOnF/g. This large specific

20 surface area, too, contributes to obtaining excellent
decoloring property.

[0051]

As will be understood from the foregoing description, the
above activated clay has excellent decoloring property and low

25 o0il retention, and is used as a decoloring agent for fats and
0oils or mineral oils and, particularly, as a decoloring agent
for fats and oils.

[0052]

As the fats and oils to be subjected to the decoloring

30 treatment, there can be exemplified at least any one of fats
and oils of plants, fats and oils of animals and mineral oils.
The starting oils and fats widely exist in the natural kingdom
of animals and plants, and chiefly comprise esters of fatty acid
and glycerin. Examples include fats and oils of plants like

35 safflower oil, soybean oil, rape oil, palmoil, palm kernel oil,



oils and the so-called waste clay which is the used decoloring agent. By
usi ng the decoloring agent of the invention, the waste clay has a decreased
oil retention. 10 EXAMPLES [0057] The& invention will now be described by
way of Working Exanples in which neasurenents were taken in a manner as
descri bed bel ow. 15 [0058] (1) Average particle diameter (D50) and particle
content. Measured according to the laser diffraction scattering nethod by

usi ng the Mastersizer ,2000 manufactured by Malvern Co. The starting clay
Used et haRgh L3R SEEhPYentCOSHIT b tile BBCHIRARIE S ot SERETE ishn a1t “Cixanpl es)

and the degp| arinyradenls oDdivE&yipgr atihyeo Examisn®ak iused, et sfudsia ,sol vent
to take neasurenents. [0059 k%%% BET specific surface area. 25 Measured
accor di ng®eBCK he* hi tTHFEN or{ARPh Wet-hcP Ty OWRS g 4t RE9NSOTE: & 13000

nmanuf act usedydyl MLramet biids Take 3BddinBabyzethaceniglidia t aduiey BET met hod.
[0060] (3) Pore volunme. 30 Measured accordlng to the nitrogen adsaorption
G|

met hod® by2NYsFHEY L Tr ifagt5a2ng006 Lgaffif et e 88 bk Hreietdlilos wbgle and
found ovegp;iheppererdi 28Rt epgt0ErAT1k0r3008wA HbeBkt kardeseppiriaen o rdat a
relying on the BJH met hod. [0061] 35 (4) Buf k density. 21 “Measured in
conpl i ancBulkeh tAelgyvs Kheehomay. be pged ah@nfasrcancglabéedagsonhe wat er
cont ent accordiRgpgy]the followng fornula. Bulk density (g/cc) = I -
(M100)) 5 G asured bul k density (g/cc) M Water content (% of the
sanpl e dried atAd10® 100623l (68}1€) | oabsthe bphgeanband, there can be

10 exemplified various lubricating oils such as spindle o0il,
refrigerator oil, dynamo o0il, turbine o0il, machine o0il,
lubricating o0il for marine internal combustion engines,
lubricating o0il for gasoline engines, lubricating oil for
diesel engines, cylinder oil, marine engine o0il, gear oil,

15 cutting oil, insulating oil, automatic transmission oil,
compressor o0il, hydraulic operation o0il and rolling oil.

[0054]
To conduct the decoloring treatment, the powder of
activated clay having the above particle size distribution is

20 added to fats and oils or mineral oils that are to be decolored,
and the mixture is homogeneously stirred so that the color
components or impurity components contained in fats and oils
or inmineral oils are adsorbed by the clay particles. The clay
that is separated after the decoloring treatment holds fats and

25 o0ils or mineral oils in amounts close to the amounts which the
clay can absorb. Here, the present invention decreases the o0il
retention of the clay.

[0055]
Fats and oils or mineral oils are decolored under known

30 conditions. For example, the decoloring agent is added in an
amount of not more than 5% on the weight basis per fats and oils
or mineral oils, and the composition of the two is stirred at
a temperature of 90 to 130C for 5 to 30 minutes to complete
the decoloring treatment.

35 (0056]



Measured by using the sanples dried in advance at 110C 10 in conpliance
with the JIS K 5101-13-2: 2004. [0063]_ (6) Decoloring testing nethod.
Properties of the decoloring agents ard tested by using the decoloring
testing machine shown in Fig. 1. For its details, 15 refer to the journal
"Chem stry and Industries 4, 126, 1951". The decol oring testing machi ne
permts up to eight large test tubes (volune of 200 m) nmade of a hard

| ass to be set t.h oi | h test. cqQnt ai.ng_a r.r ugat ed
gti rrer rod ha%lﬁ(%énlé(etruoruen gggﬁoﬁgga%r}%o%%lciﬂ%%aﬁ%%n ggtf(g\ngtﬁot%é/ bott om
20 of thefigsérinbemathahe,tines, bei ngdadepdspedsbyrasiomg rubber tubes.
Eight stirrer_rods rotate due .to piniaons.divided from . the central ster
gear and SYEVRREN: BFRea L it tirAd mRGRADEoRIF Bt ae REEre ¢ Birad o
stirring theter| Ghivenartd ltangimgrdown fiotether cenitrral fugest € 1gear, and
work t0 maintain 25 the tenperat gre uni 1flor m.i he oil_ bath. Decol oring
t est s “can®°bd® Coh@c £EF R L&Ty TRGMHEF S8 °h5%t 52 hS nald P leMghREL

Deoxi di zedil apen®idhenas-catlleduggdt &t he itcdst st the su =t leicd 1 oanl ngimount  of
50 g, and the decoloring agents were added each _in an,amount of 0.5 g (1%

with resp@gento the Bi1N94 G0 P kEa 3p9ekt | Ofisthg LRVRREBtOFodsNFor

deco!oringagggphmgy he heébckéégéd w@neréebntgohhe decol oring testing
machi ne nmai ntai ned at 110C, stirred for 20 m nutes and were, thereafter,

taken out fromthe decoloring testing machine. Mxed slurries of oils and
decolqyi ngxagents were filtered to obtain decolored oils. The 35 decol ored
oils were neasured for their white ray transm ssion 22 factors (relative
val ues of when {G@57tansmi ssion factor of distilled water is regarded to be

1009 by using ﬁh@h?ﬁQSﬁ?E&ﬁi& 1Egh§gggﬁt8éscp@ggh 8§1w§2”8?aﬁ5¥&§§gby

H rama Ri ka- Kenkyuj o Co., and i orirng agents-were eval uated™for

t heir decBkamphgs5ipr @perhi msasekpginagteporreheébkenuner kcaknvalrues. The

hi gher th : ansnmi ssion factors, the higher the decol oring
propertie§e8¥?kggadg%%bgfing agents that are used. [0064] (7) Measurenent
of filiering rated0add oil retention. 10 150 g 0. 1 g of the soybean oil was

wei ghed a?g)iﬂgéggagegarticle diameter (Dsg) and particle content.
Measured according to the laser diffraction scattering
method by using the Mastersizer 2000 manufactured by Malvern
Co. The starting clay used ethanol as a solvent, while the

20 products of the invention (Examples) and the decoloring agents
of Comparative Examiners used water as a solvent to take
measurements.

[0059]
(2) BET specific surface area. v

25 Measured according to the nitrogen adsorption method by
using the Tri Star 3000 manufactured by Micrometrics Co., and
analyzed according to the BET method.

[0060]
(3) Pore volume.

30 Measured according to the nitrogen adsorption method by
using the Tri Star 3000 manufactured by Micrometrics Co., and
foundovertheporediametersofZf7t03000XXfrmnthedesorption
data relying on the BJH method.

[0061]
35 (4) Bulk density.



into a 300-m beaker. The beaker was placed on a heated nmagnetic stirrer

mai ntained at 95 3C to stir the oil. After the oil was heated at 95 3C,
15 g 0.01 g of the sanple. was added hereto and was stirred for 15
mnutes while maintaining a 15 tenperature at 95 3C. A filtering paper was
set to the Buchner funnel nade of a stainless steel that had been heated

i n advance, and a switch of a vacuum punp was turned on. The mxture of the

sanpl e and the 1%éséﬁégrinhéétng?igﬁ‘é@r‘ﬁe%{ rtg% 488 %9%%7(9@22&5(?? drgpnel ,

and a stop watch was™ I rmedi y sta e vacuum degr pressure
di f f er ent wab)calstl deedmisnthenesatt et cdyg e300 anngdang thethod If ctldrpemat ur e
nmust be n?gg%gﬁned at 95 3Cduring the filtering. The stop watch was
stopped at ~"a nbrent when the whol e surface of the filtered cake was seen,
and the filteriBglki denwasyr ¢gacded=t G (be-tkg/L0Dyering rate. 25 After the

filtering rate was neasured e filteri was continued until a time

interJ§I bet wee -t%%aanﬁg %?EgiFen Fgﬁlzaéc??on1the filtered cake becane
| onger than 60 gecradsr cohtentthe)i pretmal shepweeartbe dei psof@s exceeded
60 seconds, th?oégé?l anount of the filtered cake and the filtering paper

30 was neasured the oil retention was cal cul ated according to the

fol I owi ng (bor ot aabA6WUpingl 4800ME~ WD) - 15(100 - M]/(W- W) A oi
retention W filtered cake + filtering paper (g) 35 WO filterin aper (9)
23 M water cofeapuredybyiuskmitdedsearles froed EOOGQYaPEﬁaﬁ%I%PQ£3The

di octhedi al csppethheeCliaynmeRer afl spkoduoed 1i3noTaipmgis, 5 city in Niigata
prefecture, Japan, was used as a starting material, and was coarsely
pul veri zed, ni xéB806Rheaded and granulated into particles 5 nmin dianeter.

After drigg)abecgiggingh%eggﬁhgch%§hwg{e pulverized in a ball mlIl and were
classified by using a Sieve and air elutriation in conbination. 10 The

obt ai ned starti Rgopeayipeweiertiposiessdas iy agenageapartésted ki arding ( D50)
of 26.5 Utﬂ%%é@f&ﬁ@t@ﬁt%?%@ﬁm%o@% £h 59 Vent pAnd: sl ned fine
particles of not Targer than 5 um
15 refer to the journal “Chemistry and Industries 4, 126, 1951”.
The decoloring testing machine permits up to eight large test
tubes (volume of 200 ml) made of a hard glass to be set to the
0il bath. Each test tube contains a corrugated stirrer rod
having a rounded lower end which is in contact with the bottom
20 of the test tube at all times being adjusted by using rubber
tubes. Eight stirrer rods rotate due to pinions divided from
the central master gear and are maintained at an equal
rotational speed. Stirrer vanes for stirring the oil bath are
hanging down from the central master gear and work to maintain
25 the temperature uniform in the o0il bath. Decoloring tests can
be conducted in any number of up to a maximum of eight.
Deoxidized rape o0il was introduced into the test tubes each in
an amount of 50 g, and the decoloring agents were added each
in an amount of 0.5 g (1% with respect to the 0il) and were mixed
30 well using stirrer rods for decoloring testing. The test tubes
were set to the decoloring testing machine maintained at 110°C,
stirred for 20 minutes and were, thereafter, taken out from the
decoloring testing machine. Mixed slurries of oils and
decoloring agents were filtered to obtain decolored oils. The

35 decolored oils were measured for their white ray transmission



in an anount of 12.5% by volunme and coarse particles of not smaller than
104 u min an anount of 3.2% by volune. 800 15 MIIliliters of an aqueous
sol ution containing 40% by wei ght of 22l furic acid was wei ghed and

i ntroduced into a beaker, 360 g of the starting clay powder was dispersed
therein with stirring and was treated with the acid on a heater at 90C for
2 hours wth stirring. After treated with the acid wat er was added 20 to

t he aci d- r oduct b h fal Lowed by
fllterlngfgﬁégfg P er%%lcake¥€g£5d¢?e%hé$ Hﬁ% ggﬁﬁ?a?ﬁ%a%agg?lva?ed cl ay
powder whilcéit ilabed tiader heasyeedied 0o Het 0Py diyxcabipgepphdtesleotalitai n

| t h T 25 t t d |
oser vt SO e bR 1 BRRY o B nbAREt b sl TR e B MBI B aeous
sol ution a:IlGJdilttme’lldlgg:o‘l@%;ln@ya\gengbt/wefeSeﬂaflllia‘@eﬁcﬁcld} |t|rnsztleadegblusung t he
ution cagnt.al ni n % ul furi use
B ore o alieR el Yokt heid mibe Phge L yalsi oS ST Bhehsul ¢ s

as shown mlJ@@l@f ltr& &0 s i birxaapt ers) BEeAnlgnérvaheddébayopmmder was
obtained in the same panner 24 _as.in Exanple 1 but using an agueous
sol ution %6%&%?%%%% 2504 N6y dGRPHAT 1 0P %ﬁ?gg?lEh%Elar?nE§gﬁd of using the

aqueous sol utiopogont ai ni ng 40% by wei ght of sulfuric acid used in Exanple
1 and conductlng the treatnment with the acid at 90C for 3 hours. The 5
activated(¢ a@e%%ﬂﬂ%mpﬁhsoﬁeﬁéh?%ﬁlﬁﬁrr?F@ BAYsPehl TREBPELPPes to obtain

resulips as showsgd g 13p! Plgh £ Eﬂ%@é%b a% '»?as‘l),«eIBﬁeéraa{ngz? %‘E%éﬂ%%a'

smectite clay mneral as mpl e was “coa y pulveri zed,
m xed, knkdged IH-mybaalest edThﬁttX?a;%@rrtW@ﬁi @ a5 eghen A hatrd BRINALLST dried

2 S10C thecppridclen s s pubver aed dna pabl gikl and Ly ame uhich

coarse par noved By ing a sieve. The startlng
cl ay pomdmasﬁusﬁss$eﬁ & dveiégelﬁagttheOl g of the sample was added

thereto and was stirred for 15 minutes while maintaining a
15 temperature at 95 *= 3°C. A filtering paper was set to the
Buchner funnel made of a stainless steel that had been heated
in advance, and a switch of a vacuum pump was turned on. The
mixture of the sample and the oil after having been stirred was
poured into the funnel, and a stop watch was immediately started.
20 The vacuum degree (pressure differential) must be maintained
to be 300 mmHg and the o0il temperature must be maintained at
95 * 3°C during the filtering. The stop watch was stopped at
a moment when the whole surface of the filtered cake was seen,
and the filtering time was regarded to be the filtering rate.
25 After the filtering rate was measured, the filtering was
continued until a time interval between the drips of oil
droplets from the filtered cake became longer than 60 seconds.
After the interval between the drips has exceeded 60 seconds,
the total amount of the filtered cake and the filtering paper
30 was measured, and the oil retention was calculated according
to the following formula,
A(%) = [100(W - Wo) - 15(100 - M)]/ (W - Wop)
A: o0il retention |
W: filtered cake + filtering paper (q)
35 Wo: filtering paper (g)



15 diameter (D50) of 21.3 um as neasured by using ethanol as a solvent, and
contained fine particles of not larger than 5 gm in an anount of 16.4% by
volume and coarse particles of not snaBler than 104 umin an anount of 2.0%
by volunme. 800 MIliliters of an aqueous sol ution containing 40% by wei ght
of 20 sulfuric acid was wei ghed and introduced into a beaker, 360 g of the
starting clay powder was di spersed therein with stirring and was treated
with the acid on a heater at 90C for 2 hours wth stirring. After treated
with the acid, water Masvab8&dcorbethe (ati 8ft paRPeéd Pré8dcttandOtthe nmixture
was left to standogdsystill and fromwhich fine particles were renoved by
hydraulic _elutriation. The acid-treated product fromwhich the fine

particl es (F¥¢8PdEer )r enoved was washed by the decantation method foll owed

by filtering. Theefdideraksakeswastdibad Af m1A8Ca1tdroi@diamraaid vat ed
cl ay powder which was, then, nmeasured 30 for its physical properties to

obt ai n? r eSdtYs 18s NSHORT & RIRARCE VIR, [15089) Wk atfsie &) arre adneng

di oct ahedral 378Gt 1 L@ (ChA% r@d&%rs@lya%&lh%tri%f d,3%iExanmlig b ylp Hparsely

pul veri zed, m xed, kneaded and 25 granuLatef I'nto particles 5 nmin

di anet er . gmknarl adieided ndtc PRIGC,Cltese Spant ilel ekl amatepul détezedriigdaaal | mil |
and were l.assified by using the sieve and air _elutriation in conbination.
The obt ai Aad St ar b pPtr bl B8 ubiare pelt B Elted Inva AL b (e B St o
(D50) of 2B8a%sumias heasuimerabyierse mgded hamdlutas ad 1 ol wernb iarak vomnt ai ned

fi (Mo . I ' . 19 ) ,
cor sb0 partiorRes B ob et by Loy R oo 4PaRer SURH aat oBF 1 ok o4 vol ume

and wat er dimnmateamount) of 26.5%: nl200 Mdawreaf Wmn wguepustisoial i a

contai nin 5% by 10 weight of sulfuric aci.d was introduced into_a beaker,
ond 360 | SOl 308 CPRS ERes AR e 16 BenBBH LD SPErea 4 T her el n.
After one imown hasypassed, 1 2.1 s perisinen amas dddiser ethrtidieed idff et®@d cake
was introduced into a qlass container, a cover _ was |loosely fitted thereto,

and the t S8&tlm&Tt Wath e AR dPwa8 £85°8BRdGEL dd <n Pan VevERenmi AYEi ned at
120C for Hihquns.teAfd ef am rRpaterhMsbh uthenagolta 16 syl 408 by Reighvwast added

to the sulfuric acid was weighed and introduced into a beaker, 360 g
of the starting clay powder was dispersed therein with stirring
and was treated with the acid on a heater at 90°C for 2 hours
with stirring. After treated with the acid, water was added

20 to the acid-treated product to wash it by the decantation method
followed by filtering. The filtered cake was dried at 110C
to obtain an activated clay powder which was, then, measured
for its physical properties to obtain results as shown in Table
1.

25 [0066]

(Example 2)

An activated clay powder was obtained in the same manner
as in Example 1 but using an aqueous solution containing 45%
by weight of sulfuric acid instead of using the aqueous solution

30 containing 40% by weight of sulfuric acid used in Example 1,
and was measured for its physical properties to obtain results
as shown in Table 1.

[0067]
(Example 3)

35 An activated clay powder was obtained in the same manner



acid-treated product to suspend and disperse it, and the acid-treated
product was washed by the decantation nethod. Thereafter, the acid-treated
product was washed with water and 20 wis filtered. The filtered cake was
dried at 110C to obtain an activated clay powder which was, then, neasured
for its physical properties to obtain results as shown in Table 1. [0070]
(Exanple 6) 25 An activated clay powder was obtained in the same manner as

i n Exanpl e 5.bu% con ucgiqg the treatnment with Hh acid i an aut.qcgl ave
mai nt ai ne@5at"12HEPOF S HOUrSS i HE 1 HAE BIE U AP L HHE VAT Wi med at 120C
used i n Exgnpd gttt ofheu it vatedd 1 styepdwdels s theasd esu § Gloliitsi on

properties to obtain results. 30 as shown .in Tahle 1, [00Q71 anple 7) An
Bt vat edcenBg Bonct D5aY BBLARRERE I he 1Sa e AeiFie) REXPRPERamATE & bu
conduct i ngohhackh gt imdt ralatthelntew 86h G Hdac3a dthe oty e MBIk @ Hed afe 150C
for 90 mnutes instead of using 26 the oven maintained at 120C used in

Exanpl® S3CThEa&EH| ¢ht vPORISdy "oVt SWeRd heds tiF 8P YT §3 5 BIOBF&iSss to

obtain resudl btHtaap shewitisnatakhewh ih0@4Rhe 2 .(Exanple 8) An activated clay
powder was obtained in the sane manner as in Exanple 5 but conducting the

treatment with {RB®8&id in the oven maintained at 85C for 20 hours instead
of using thg mpyen4fri ntained at 120C used in Exanple 5. The activated clay
10 powder was neasured for its properties to obtain results as shown in

Tabl e 1. [0073] TheEsampl @10t aAhedra ] vemedt ttayC handern el ot diedd df t he
same {@nNekambied LAsELAMRIe1Y Bl s 08 AN AGUROUSRAlY QLont al ni ng 45%
by wei ght o? ulfuric aC|§Ean& C n&uctlng the treatment with the acid in
t he oven muienudited ant®s5@afrdricl@shoums iinstéadetefr .ushigerhdragqdeatis
sol ution qogtaining 35% by, wei ght of ) e rized in a ball mill and from
which coarse particles only were removed by using a sieve. The
obtained starting clay powder possessed an average particle
15 diameter (Dsg) of 21.3 um as measured by using ethanol as a
solvent, and contained fine particles of not larger than 5 um
in an amount of 16.4% by volume and coarse particles of not
smaller than 104 pum in an amount of 2.0% by volume. 800
Milliliters of an aqueous solution containing 40% by weight of
20 sulfuric acid was weighed and introduced into a beaker, 360 g
of the starting clay powder was dispersed therein with stirring
and was treated with the acid on a heater at 90°C for 2 hours
with stirring. After treated with the acid, water was added
to the acid-treated product and the mixture was left to stand
25 still and from which fine particles were removed by hydraulic
elutriation. The acid-treated product from which the fine
particles have been removed was washed by the decantation method
followed by filtering. The filtered cake was dried at 110C
to obtain an activated clay powder which was, then, measured
30 for its physical properties to obtain results as shown in Table
1.
[0069]
(Example 5)
The same dioctahedral smectite clay mineral as that of

35 Example 1 was coarsely pulverized, mixed, kneaded and



sulfuric acid used in Exanple 5. The activated clay powder was 20 neasured

for its properties to obtain results as shown in Table 1. [0074]

( Conpar ative Exanple 1) An activated cfay powder was obtained in the same

manner 25 as in Exanple 1 but using 800 m of an aqueous sol ution

containing 25% by weight of sulfuric acid instead of using the aqueous

sol ution containing 40% by wei ght of sulfuric acid used in Exanple 1. The
was _Ire sured for its rties obt.ai.n results as

R AL Y s I RO e D S TR At T S

smectite ghaCpi ﬂl&éaﬂ)dﬁﬁléhé‘é Wwre Eﬁ@%ﬁﬂe%ﬁn@%ﬁ@ﬁlﬁé@ﬂi&h@é\d from
whi ch coarse particles were remved ‘éaﬁgr U|IC el utrlatlori{hfollowed by

filtrati of'8553ddGRY H§1R0 Wveleysd u8 <t

cont ai ni ngh27cbE5h &y s‘&%lrﬁfitrlgoél§§dg deG p@sgeg\@édlaﬁ 50duggd garito @ deaker,
360 g of the dry clay powder was added thereto and was treated wth the

aci d on adhegeseratl Dm)c For2 80 hisily S swimef ssrad inyg usima @thandt éf v th t he
aci d, wat gl,1yas +addgd %&1%5‘ 'f_d_u’}dé %%tr‘%qcfle%r Bﬁuﬁéﬁvﬂifrﬁ erzlaant ben,, washed

by the decant ation met lterin cake was
dried at 110T) ampunierf ZAdy Jmma.\/c\fcalslgileu é@atréemath%ﬁsavcft nohtER ey powder

shown i n TLEre ! R0 ThGa Tt REATAE 5 LRy enefal s ol Shimp iR o
powder ma@fobf)aﬁned 190Q K asmre fnan rasfue ks |S@l@6r¥}@alr apnveipkaapb et zosbut
R e i e R R R R
using theg @cfué@@s s¢einitingn cderyt @onidey 16% B speingied aind u fapacseti d used
A S N L L SR
the filtered cake was introduced into a glass container, a cover
was loosely fitted thereto, and the treatment with the acid was
.15 conducted in an oven maintained at 120°C for 2 hours. After
treated with the acid, 1% sulfuric acid was added to the
acid-treated product to suspend and disperse it, and the
acid-treated product was washed by the decantation method.
Thereafter, the acid-treated product was washed with water and
20 was filtered. The filtered cake was dried at 110C to obtain
an activated clay powder which was, then, measured for its
physical properties to obtain results as shown in Table 1.
[0070]
(Example 6)
25 An activated clay powder was obtained in the same manner
as in Example 5 but conducting the treatment with the acid in
an autoclave maintained at 120°C for 2 hours instead of using
the oven maintained at 120°C used in Example 5. The activated
clay powder was measured for its properties to obtain results
30 as shown in Table 1.
[0071]
(Example 7)
An activated clay powder was obtained in the same manner

as in Example 5 but conducting the treatment with the acid in

35 the oven maintained at 150°C for 90 minutes instead of using



(Conpar ati ve Exanple 4) The sane di octahedral snectite clay mneral as that
of Exanple 1 was coarsely pulverized, m xed, kneaded and granulated into
particles 5 nmin dianeter. 1500 G ang®f the 25 particles were filled in a
treating vessel and in which 2000 m of an aqueous solution containing 30%
by weight of sulfuric acid was circulated to conduct the treatnment with the
aci d. The treating tenperature at that nonment was 90C and the treating

ti me was hours. Aft er..tre d,w t he, aci 30 _ci r.cul ated

thr ougn t PBS TS AP T5bat et L0 Ao LHEMELE e nddhSwP Eh VAL AE and
dried at d418¢ popudeemazedeastreldassrfies piapeabt sen tan cbdkiivatreduditay powder
whi ch was, then, neasuyr g or its physical properties to obtain results as
shown in TapPRO¥D 13577l %8} 28 (Conparative Exanple 5) The sane
dloctahedral snp@@?Zp clay m neral as that of Exanple 1 was coarsely

pul verd g and sed as a starting clay. 138 Gans of 98% sulfuric acid
was added ‘BRAMR to 5 600 grans of the starting clay containing 36% of
wat er, and the Amﬂadﬂir\@ﬂ/@'ﬁc&ls.lﬁlfp@h@éli:|%§<®m@&dle@nﬁngtfr@éll§a&teedlahlﬂb(i
partlcles nmin dlgneter The partjcles were introduced |nto a gl ass

contalnerasa?%d%%ﬁmﬁﬁﬁ;ﬁ oSeFoNEREE &Rt hRE et ooa ERen | il th ddism@std Wt h t he
aci d was EH@d&@éﬁ%éﬁ%%@%m%aEB?d2@tho]@pg e Yy 2 sy Ahker

treated wth the acid, 1%sulfuric acid was added to the acid- treated
pr oduct t oVeRtiaott siolab s 20 Cs ugied imiFkampdse 5 .t hBheaatiiviagedwsiaynot

Sus pqrgﬂedpg;;,dg}csggg Sﬁgésurgaefsf‘f S €5, gEBﬁe?Ehgst £8abed aRhOYHSEH 1S Jwashed

wth water, dried at 110C, pul verize classified to obtain an activated
15 cl ay péhﬁ@ﬁ ihi €Abhasl.-then, measured for its physical properties to
obtain results @Pmn in Table 2. [0079] (Conparative Exanple 6) An

activated clay pomder was obtained in the sane manner 20 as in Exanple 5
but usi ng(Brampleofs$ sol uti on containing 25% by weight of sulfuric acid

d of I 0 | furi
e o UL e PHRAR139) B0 FADHARPTY Bte Wb oo Furi ¢

15 as in Example 5 but using an aqueous solution containing 45%
by weight of sulfuric acid and conducting the treatment with
the acid in the oven maintained at 85C for 20 hours instead
of using the aqueous solution containing 35% by weight of
sulfuric acid used in Example 5. The activated clay powder was

20 measured for its properties to obtain results as shown in Table
1.

[0074]
(Comparative Example 1)
An activated clay powder was obtained in the same manner

25 as in Example 1 but using 800 ml of an aqueous solution containing
25% by weight of sulfuric acid instead of using the aqueous
solution containing 40% by weight of sulfuric acid used in
Example 1. The activated clay powder was measured for its
properties to obtain results as shown in Table 2.

30 [0075]

(Comparative Example 2)

The same dioctahedral smectite clay mineral as that of
Example 1 was dispersed in water and from which coarse particles
were removed by hydraulic elutriation, followed by filtration

35 anddryingat 110°C. 920 Grams of an aqueous solution containing



The, activated clay powder was neasured for its physical properties to
obtain results as shown in Table 2. 2 [0080] LUJ v rr "HOLn Orl EMN
DO 1O (tl NOMLnD X W ----- Al L.
---------------------- (Dr-1 Q NONNG61 Md Mr Nco NmIO O (a N
rHOO'HMMLN X W ----- ---enmnonn- L R
--- === Mri NWWmNQ '"HLn OM r NMNOOIOIO Nri OOLn x w

Wit 7 W B O S Reolies TR bk (M
--------- 360 -g of- the-dry clay powder- was-added-thereto and was-treateflD 4+ 0 O
Ln mN CQurtﬁftﬁe é%ial%ﬁ~5 Ega¥£2 Q¥~76%f-f3¥ WZrhgugerHtN ggi%?ing.
After treated with the acid, water was added to the acid-treated
5 product which was, then, washed by the decantation method
followed by filtering. The filtered cake was dried at 110°C,
pulverized and classified to obtain an activated clay powder
which was, then, measured for its physical properties to obtain
results as shown in Table 2.
10 [0076]
(Comparative Example 3)

An activated clay powder was obtained in the same manner
as in Comparative Example 2 but conducting the treatment with
the acid at 70C for 9 hours by using an aqueous solution

15 containing 35% by weight of sulfuric acid instead of using the
aqueous solution containing 15% by weight of sulfuric acid used
in Comparative Example 2. The activated clay powder was
measﬁred for its properties to obtain results as shown in Table
2.

20 [0077]

(Comparative Example 4)

The same dioctahedral smectite clay mineral as that of
Example 1 was coarsely pulverized, mixed, kneaded and
granulated into particles 5 mm in diameter. 1500 Grams of the

25 particles were filled in a treating vessel and in which 2000
ml of an aqueous solution containing 30% by weight of sulfuric
acidwas circulated to conduct the treatment with the acid. The
treating temperature at that moment was 90°C and the treating
time was 5 hours. After treated with the acid, water was

30 circulated through the acid-treated product which was, then,
washed with water and dried at 110°C, pulverized and classified
to obtain an activated clay powder which was, then, measured
for its physical properties to obtain results as shown in Table
2.

35 [0078]
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The same dioctahedral smectite clay mineral as that of
Example 1 was coarsely pulverized and was used as a starting
clay. 138 Grams of 98% sulfuric acid was added and mixed to
5 600 grams of the starting clay containing 36% of water, and the
mixture was sufficiently kneaded and granulated into particles
of 5mm in diameter. The particles were introduced into a glass
container, a cover was loosely fitted thereto, and the treatment
with the acid was conducted in an oven maintained at 120°C for
10 2 hours. After treatedwith theacid, 1% sulfuric acidwas added
to the acid-treated product to extract soluble salts (in this
case, the particles were not suspended or dispersed).
Thereafter, the acid-treated product was washed with water,
dried at 110°C, pulverized and classified to obtain an activated
15 clay powder which was, then, measured for its physical
properties to obtain results as shown in Table 2.
[0079]
(Comparative Example 6)
An activated clay powder was obtained in the same manner
20 as in Example 5 but using an aqueous solution containing 25%
by weight of sulfuric acid instead of using the aqueous solution
containing 35% by weight of sulfuric acid used in Example 5.
The activated clay powder was measured for its physical

properties to obtain results as shown in Table 2.
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A decol oring agent for fats and oils of ni neral oils, conprising an
activated clay obtained by treating a 5 dioctahedral snectite clay m neral
with an acid, wherein said activated clay has an average particle dianeter
(Dsa) of 20 to 30 gmcalculated as volune relying upon a | aser diffraction
scattering ymthod and contains fine particles of not larger than 5 gmin an
amount of not larger than 15% by vol unme, has a bulk 10 density in a range of
0.60 to 0.70 g/cc, has a pore volune at pore dianeters of 17 to 3,000 A of

0.35to0 0.40 c r.el on t nigr - r ptJ nmet hod,
and has gl'r ati ?%g}%%é%%%%eggnsfﬁr’;%gﬁ% s%é}%%ﬁgrste O\?Igﬁr&ne Eglulctipg'
densi ty/ pompr Aingre)n iartd verege ofal. @5 ained 95y s @tindhea col ori ng agent

accordi ngyt 0 ' , el ' | yat I a BET specitjc
surfage gjrleoac)%f%]t 3\4%8:66'&%2;8%9216?@%kiﬂn"gﬁ%c?q%F%gr%ddﬁglgﬁsﬁg %‘l"eygl oring
agent comrtiisiaiged qlulyvbabzang ek @ Fsgitfid g dd atiedetrali®dy)alofs@dctot e cl ay
m ner al tio pr eparg a gowaer thﬁieOf haii ng an average par iﬁl e dianeter
(Dsa) in 3 rtafigeadfFusetes 386 Y BRFchPaY &H9a8PODB| Ankds I‘%/Jr BT 3PbhOR | aser
di ffractisatscatirey neghogtdetcoRbalneatinegpsat tic powdar nvt tlha raye rachdnby usi ng
an aqueous solution of sulfuric acid of a concentration of 35 to 45% by

wei ght, by LBdih@rarBoRki Af el d JFeifdethed dap dPudirdotRe, SGsudi Brlbf

sul fupi ¢ dgsridghtant keabhge &heo Mbatis @ ErpRic, dasAat paRer abuhReoht not

| ower than 85C, and 30 washing the o%;tjai ned aci d-treated product followed by
dryi ng. ®RcrméipseRedsa?t griotiaci tP ladedol od P i BgéAtcact @sdnagsusedel ai m 3,
wherei n arPBftdF it 2Ae0hisddepowdebrbs 199 AdikUsHedand has a ratio

of said bulk density and said pore volume {(bulk density/pore
volume) in a range of 1.55 to 1.95.

15
2. ‘The coloring agent according to claim 1, wherein said
activated clay has a BET specific surface area of 200 to 300

m?/q.

20 3. A method of producing a decoloring agent comprising:
pulverizing and classifying a dioctahedral smectite clay
mineral to prepare a powder thereof having an average particle
diameter (Dsg) in a range of 20 to 30 um calculated as volume
relying upon a laser diffraction scattering method;

25 treating said powder with an acid by using an aqueous
solution of sulfuric acid of a concentration of 35 to 45% by
weight, by adding and mixing said powder to said aqueous
solution of sulfuric acid, and heating the mixture thereof
at a temperature of not lower than 85°C; and

30 washing the obtained acid-treated product followed by
drying.

4. The method of producing a decoloring agent according to
claim 3, wherein a particle size of said powder is so adjusted

35 as tocontain fine particles of not larger than 5 ym in an amount



-

35as to contain fine particles of not larger than 5 pmin an anount 33 of
not |arger than 15% by volune prior to being treated wwth the acid or after
havi ng been treated with the acid. 5. met hod of producing a decol oring
agent conprising: 5 pulverizing and classifying a dioctahedral snectite
clay mneral to prepare a powder thereof having an average particle
dianeter (D50) in a range of 20 to 30 gmcal cul ated as volune relying upon

a laser diffraction scattering od. di pping sai ! r i eous
2ol ution B BaFr bAreSEIbhgR [ ol B A b k) TGN <o
t hat sai dthpoadéd bg Biffpeeghatvédgwbeknt heeadedows téoltitel @ciaf. sul furic
acid; conducting the filtering to obtain a filtered cake containing

sul furic acid and water; 15 heating said filtered cake at a tenperature of
80 to 150€. in A méahedobfhprdidngingt er debelertinyoagketekbympeidiciy :an

i d-tyeatment; and washing t btained acid-treated product.fol llowed b
rying 50 6. TAGLNGE hob Br St bGP AGTA 8GO 6P ALY Saek SHECOH oAb ol ai m

5, wherei niaepalttelxreiaze af psaddr povsiesof $1a5A njdhHSd edlra@s gaxrtciadtai n fi ne
particles of not larger than 5 pmin an anount of not_|arger than 15% by
vol ume pr dépmegegonBedt iiAgat han2s aki4f theaOmeht erlatidted AWM HEE t he

acid-treat@BRting upon a laser diffraction scattering method;
dipping said powder in an aqueous solution of sulfuric

10 acid of a concentration of 30 to 45% by weight, so that said
powder is impregnated with the aqueous solution of sulfuric
acid;

conducting the filtering to obtain a filtered cake
containing sulfuric acid and water;

15 heating said filtered cake at a temperature of 80 to 150C
in a state of holding water therein to thereby conduct an
acid-treatment; and.

washing the obtained acid-treated product followed by
drying.

20
6. The method of producing a decoloring agent according to
claim 5, wherein a particle size of said powder is so adjusted
as to contain fine particles of not larger than 5 ym in an amount
of not larger than 15% by volume prior to conducting the

25 acid-treatment or after conducting the acid-treatment.





