1 Title of the Invention: Novel Active Cay and Decol ori zi ng Agent
for Animal and Plant Fats and G ls or Tor Mneral Gls 5 Technica
Field: [0001] This invention relates to a decol ori zi ng agent
having a novel structure for animal and plant fats and oils or for
m neral oils. Mre specifically, the invention relates to a 10
decol ori zi ng agent conprising an active clay. Background Art: [0002]
It has | dhg-Iseerf Kifewnlnvsritiseed ay conprising chiefly a 15

di oct ahedral shRctdit @Rasedesol otndi g Paidol TRNee d £lon ﬁ‘lﬁmgl and

Britain, this clay has been cafled fuller's earth or bleaching eart
[0003] It has &l$Gthd@tkmdwh Gid sadh Vide Min@mal &dnfr i sing 20
chiefly the dioctahedral snectite by the treatnent wwth an acid to
increase the specific surface area and to use it as a decol ori zing
agent °f orl ffitgta larfdi $idint fats and oils and for nineral oils. A
patent dogiyment 1 proposes an active clay obtained by treating a

di oct ahedral snectite clay mneral wth 25 an _acid to adjust_ the
crystal particlf®is 28veptasnt belpbepnta prlegeleriizied raRgé, herangia

used as aAROOLOFLhEENYe FU8NAN{RE1 ANIBLaRPE a2t d ALS SPE i dhsnapgt
for mneral oils. [0004] Further, a patent docunment 2 discloses an

i nor gani ©3¢ pokels SREEEFACaRAVIInGDE IRIPPLAGPOES 1ATSESE! itBUR on in

whi chgp Mose @f1 dMi& ifri & Refe T drigh il i 1Ry TANGROfvdPUMs, Sizes of 30 to
50 A (3.0 to 5.0 nm™ obtained by acid-treating a nontnorillonite clay
m neral belonging to the dioctahedral smectite clay mneral. 35[0005]

Background Art:
[0002]
It has long been known that a clay comprising chiefly a
15 dioctahedral smectite has decolorizing performance and in Great
Britain, this clay has been called fuller’s earth or bleaching
earth.
[G003]
It has also been known to activate a clay comprising
20 chiefly the dioctahedral smectite by the treatment with an acid
to increase the specific surface area and to use it as a
decolorizing agent for animal and plant fats and oils and for
mineral oils. A patent document 1 proposes an active clay
obtained by treating a dioctahedral smectite clay mineral with
25 an acid to adjust the crystal particle size so as to lie in a
predetermined range, that is used as a decolorizing agent for
animal and plant fats and oils and for mineral oils.
[0004]
Further, a patent document 2 discloses an inorganic
30 porousmaterial having a sharp porous distribution in whichmost
of the fine pores lie in a range of porous sizes of 30 to 50
A (3.0 to 5.0 nm) obtained by acid-treating a montmorillonite
clay mineral belonging to the dioctahedral smectite clay
mineral.
35 [0005]



2 On the other hand, the present inventors have previously
proposed a decol ori zi ng agent conprisipg an active clay having a
porous volunme of 0.35 to 0.40 cnB/g with porous sizes of 17 to 3000 A
(1.7 to 300 nm (patent docunment 3). [0006] Pat ent docunent 1:

JP- A-11- 157829 Patent docunent 2: JP-A-6-340413 Patent document 3:
JP- A-2008- 31411 10 CQutline of the Invention: Problens that the

| nvention is td@sdhgeothepdrnd, the pragenttinkerdeys dlotva peavﬁ;pusly

201 9, 1 % EOBoLg sk osaTpe L bndyetl ethpiia ) g5t abedialo SIPRLLLR

exhi bits 15 ‘excell ent decol ori zi ng pe nce for ani m
fats and diPrAn vorung v &l- 36i Ité? ) /da‘ wikd pexsms tSh@t%aanm

conponent anghghn Ke lormcybﬁrgooelrhj[{e %ttefnrtorg ‘f'rhe(ﬂtay3 due to the

aci d- treatnent enabl i ng the porous vol une an e specific surface
area Po i he9@eke and, therefore, increasing performance 20 for

physical l'y adsqr&er}g: N QinkdHk COMERents) suefpag chlorophyll. 1n
particular, an increase in theﬁgorous vol unme of | arge pores

contributes to Bt Veseg g tHe Adcoli4t41d ng per f or nance.
Patent document 3: JP-A-2008-31411

10 Outline of the Invention:
Problems that the Invention is to Solve:
[0007]
The active clay obtained by acid-treating the clay
comprising chiefly the dioctahedral smectite exhibits

15 excellent decolorizing performance for animal and plant fats
and oils and for mineral oils because of the reason that an Al
component and an Fe component elute out from the clay due to
the acid-treatment, enabling the porous volume and the specific
surface area to increase and, therefore, increasing performance

20 for physically adsorbing coloring components such as
chlorophyll. 1In particular, an increase in the porous volume
of large pores contributes to greatly improving the
decolorizing performance.

[0008]

25 In addition to the porous volume and the specific surface
area, further, the amount of solid acid serves as a factor for
exhibiting decolorizing performance. As the amount of the
solid acid increases, the reactivity increases for the coloring
components, and the chemically adsorbing performance increases

30 improving the decolorizing performance.

[0009]

However, the active clay obtained by the acid-treatment
as described above contains little Al component and Fe component
since they elute out accompanying the acid-treatment.

35 Therefore, though the porous volume and the BET specific surface



[ 0008] 25In addition to the porous volume and the specific surface
area, further, the amount of solid acig serves as a factor for

exhi biti ng decol orizing performance. As the anmount of the solid acid
i ncreases, the reactivity increases for the coloring conponents, and
the chem cally adsorbing performance increases 30 inproving the

decol ori zi ng performance. [0009] However, the active clay obtained by
t he aci d-dreatimrmtease desor | bedhrabove dontsehisd ladid eddtreasponent

and Fe c [ I c i t.he . .

2ci d tr oot rengong T bSEat G e R Bor s Torkife tang thezeEing
speci fi c e flaceloBianeg naheasecd hel gimgrio lefl v imeos dnicdt emEichg the
decr ease r t t . d ts,.1t face limt._on

i mprovi n}?%%iogllgl}el zﬂlgfl&@%e%f@gpn%%%g&g?’fi'ngggg e?{%/eu%o%mlj eré sPﬁg
t he pbroushes dlegs oyy ziing performeataenthefebore hehst andpoientlef dushe
decol ori zj r t her ef ive hayv n

i ncr easeé{ép}%} %Es{r\?%]?%gngég%? ﬁr}g)ru%egéifgrgéhogfngggﬁ\éi %%%%%sagﬁf %ﬁozhrrl] ro‘?s?ﬁe
sol i d aciamouiswevethe tsod iacacd. clfgwdesa ngheuett pyveperay bsvhiag soth

been knogg}%%rti[&ogs 10U desan _t}gg‘ﬁ{ 2{166% an object of the present
t a

inventio provi de a novel active c vi ng superior decolori zing
perfor mand® 1M t he conventional active clays and a decol ori zi ng agent

mnerdr ofl s, 15 teAnsiortebh T S oy SRk PEbSsfE A piclln &
i nvent or PuRaMiale gndwrstadd aniperd rﬁel?ﬂss WMiw%mmmk@&iﬁmg
deCOlOri6é¥¥&ﬁﬂ$ﬁﬁﬁ@9Q§MPEOBQEB¥§onalactiveclaysandaadecolorizing
agent comprising the active clay for animal and plant fats and
oils or for mineral oils.
15
Means for Solving the Problems:
[0011]
The present inventors have conducted experiments
extensively concerning the decolorizing performance of active
20 clays, have discovered that a novel active clay having markedly
improved decolorizing performance can be cbtained if the active
clay is treated with an alkali to a suitable degree followed
by the washing with an acid, and have finished the present
invention.
25 (0012]

According to the present invention, there is provided an
active clay having a porous volume of 0.40 to 0.60 cm®/g with
porous sizes of 1.7 to 100 nm as measured by the nitrogen
adsorption method, a porous volume ratio (B/A) of the porous

30 volume (A) with porous sizes of 1.7 to 11.5 nm and the porous
volume(B)withporoussizesoflargerthan11.5nmbutnotlarger
than 100 nm in a range of 0.75 to 1.5, and an amount of solid
acid of Ho £ -3.0 in a range of 0.15 to 0.40 mmols/g.

According to the present invention, there is further

35 provided a decclorizing agent comprising the active clay for



20 cl ays, have discovered that a novel active clay having markedly

i nproved decol ori zi ng performance can pe obtained if the active clay
is treated with an alkali to a suitable degree followed by the
washing with an acid, and have finished the present invention.
25[0012] According to the present invention, there is provided
an active clay having a porous volunme of 0.40 to 0.60 cnB/g with
porous sizesnf and plentofaim asndreaisls edr bfot heimetabgenladsor ption
met hod, RPr-ous volune ratio (B/A) of the porous 30 volunme (A wth
porous sizes of 1.7 to 11.5 nmand the porous volune (B) w th porous
si zes of | argerltt Han debiresl Amdiuttinotadtarmgercltzhare fldhapresant ange
of 0.75 t9 Lpiahd an amount of solid acid of Ho -3.0 in a range of
0.15 to 0.40 mo s/g. According to the present invention, there is
furthér 3Bl)proHadegHa (@S36) oihzangaagenbfcanpr ksi B0t He act iavgmechay
for 4 anl | ant .0 J for mneral oils. [0013]

It is deg"{rg?cfrﬁ”%rpt e%%:?%@ekﬁ%qgar&'o?at e present invention: 5(1)Has
pH (25C) (7 a Hasge BET2 specd f5.00 sur fareaguesus fsuspensd ot bfm5% by
wei ght; and (2)Has a BET specific surface area of 150 to 300 n2/g.
Effects of the Invention: 10[0014] The active clay of the

i nventi ok &St wdr dle Vaivantisn:0. 40 to 0.60 cnR/g with porous sizes
(poroys diggyetiers) of 1.7 to 100 nm The active clay having the above
porous vol ume "has heretofore been known. According to the present

i nvention, 15 AbRed6Eiva @iaYiauilthddvesdtigre hagspdperprst ial umgeof
active clpay heap S j V&, rQys _\yolu
b i LI e e L S i MR T
nm and t e pEPous. vJdhemectByewelay porolrg dilkesbofve pogernst Mahumhé. Baam
but not langel Aan sk nRdwh .2 haB8edRhg0eédthe braset® aMdAMtion,
amount of solid acid of Ho 5_ -3.0 in a range of 0.15 to 0.40

mol 57 g. beoegysye, a distipguisded feaporous sidegnen tagitot i BRAYL ittgaclay
lies in the e =} S h r 'éyg% o ;
cont ai ned 25 mh¥$%(?ﬁ% gggég4%%3%%¥ﬁg%%%%gﬁgg?rg§£§{ negﬁguﬁ%a€a%h%
sol i d aci!®/RdvPhgEhe POrisyEPY UG () stiténgerors siens whtlainga. 115
will, therehaneshbepsrsies sfongnd hal) m%hagbﬂs'ﬁs%%eef oSshfakggEnﬁhQH
has a Iarge porous volune |ike the conventional active cla){5 ut rmuch

cont ai ns lgoreBmoPuti Bet jargeF tham YHbde ¢ gngange of 0.75 to 1.5,

20 and an amount of solid acid of Ho £ -3.0 in a range of 0.15
to 0.40 mmols/g.
[0015]

That is, the porous volume ratio {B/A) that lies in the

above range means that pores of large sizes are much contained
25 while the above amount of the solid acid means that the solid
acid having a relatively large strength is much contained. It
will, therefore, be understood that the active clay of the
invention has a large porous volume like the conventional active
clay but much contains pores of sizes larger than those of the
30 conventional active clay and, further, much contains the solid
acid having a relatively large strength, exhibiting improved
performance for physically adsorbing coloring matter based on
the pores as well as improved chemical adsorbing performance
based on the solid acid. As a result, as demonstrated in

35 Examples appearing later, the active clay of the invention



30 conventional active clay and, further, much contains the solid
acid having a relatively large strengtf,, exhibiting inproved
performance for physically adsorbing coloring natter based on the
pores as well as inproved chen cal adsorbing perfornance based on the
solid acid. As a result, as denonstrated in 35 Exanpl es appearing

| ater, the active clay of the invention 5 exhibits very superior
decol ori zixmg ers oremncader itdre dxarolentiignal paotfommah@ysto [0046] The
conventi gnal acct.i ve .cl.ays have sinply been treated 5 with an acid to
i ncrease thﬁleveﬁlorléjﬁlsa]v&yd:r@reacc (ﬁﬁ)sdni ed, therefore, by a decrease in
t he anmount00dfélt he solid acid. Therefore, even if the above porous
volune ratio (BLA re satisftied, .the amunt of the solid acjd i
amal ler than ¢ RAC SPRvREERRrRYe BEr AY0or THRE e et P ekt rnt foated
Accordi ngliyth ererrcli@ ito time reaser ithge ratrcers adslomis rgeqendat hedce

m ght ha i_mproved yelyin n the por per f.qr mance. for .
adsor bi n\géﬁe%%%c%(ﬁedr ibS(g%nn etcéf)réab%sgL (Str%let ﬁgnog‘lotl é)%ctﬁ] issgfjo(%v.amd'
Ther ef or §hegedelregnte véec dlfortha mdpoper foamars ercdsangt trd e 0y/Ahewere
present i ti.on, i s, never realized, 15[0017]. . . As. descri bed
hove, 1 8 Cariga cithy BTOPRE PRV ERE: SRt BN b1e st R REUT o1 FOF Bvelat
decol ori pifnghperdtormeantey ahtdheanrdsepr eheeallipnusedcasrdingly, even
dec rizi g f i i ils, . )
becct! pt idn B ERL bt RefreBotdphpifh BpPEbRlaRbednifly Haft peen
i |l ustratimpgopedouslying dinsthebptirens pérborman¢eefct aydéExapy etig

of the pr . 25 ti nd,_of i | tiye
(Conpar by i By, HasE Reo ¢ Bor At e ouf T moketone:
[ 0019] 3ex<pddenctt dencdbrihénggré¢veorhayce as attalimedabyi Vee gagsefit

t he i”Ve'%iv%ﬂtii%nogtsaig%%rb3£eg§.ii’}%d.as a starting material, a clay

chiefly conprising a dioctahedral snectite which is treated with an
aci d ¥ corlP€d4gdonds to a conventional active clay), treating the

starting ”aterkgld@EE?ibed above, the active clay of the invention

exhibits markedly improved decolorizing performance, and can
be preferably used as a decolorizing agent for fats, oils or
for mineral oils.

20
Brief Description of the Drawing:
[0018}

Fig. 1 is a diagram illustrating porous size

distributions of an active clay (Example 1) of the present

25 invention and of a conventional active clay {(Comparative

Example 1).

Best Mode for Carrying Out the Invention:
[0019]
30 <Production of the active clay>
The active clay of the invention is obtained by using,
as a startingmaterial, a clay chiefly comprising a dioctahedral
smectite which is treated with an acid (corresponds to a
conventional active clay), treating the starting material with

35 an alkali followed by the washing with an acid toc remove the



35 an alkali followed by the washing with an acid to renove the 6

al kali that is adhered. [0020] g The clay treated with the
acid, which is used as the starting material, is produced by
acid-treating the clay under 5 known conditions. [0021] The

clay comprising chiefly the dioctahedral smectite is considered to be
the one resulting froma volcanic rock or |lava that has underwent

nmet anor plalsmlunddratt hies iadHerente of seawater, 10 and has a basic
structurecﬂj d;nlt | ayers conprising an SiO4 tetrahedral sheet - an
Al06 oct [h c?r sheet - an SiO4 tetrahedral sheet. Alum numin the
oct ahedr al sheé&theofcligye thasitedswigdt whe e ighr tihi dubist ivsr@d Hytigy

or Feu' ) he S Vi y
Subst | t U TR S, PTGt Rt Shd e oY e hhe Lo L S CayEuguEk
negat Pve kalast dondsiitarayes -bei ng neutralized with netal cations such as
Ca, K, A4 the like and hydrogen ions present anong the |anmnate

of unit layers. Exanples of the snectite clay may include acid clay,
bentonite and bkl etay mﬂisi@mrzbiiaif&g e diiffcdradmdmrlopaercicég e 1s

dependi ng. Lpgny Lhey kKihnds t%%d 1?119110 gLiang cé@ﬁ%wbrpiava

hydrogen 1ons present anmong t ayers. or exanpl e, onite
cont ai ns tmﬁhhmum@l:ﬂme@ngetmmlm vagerst ha\iaf Iaenmendéddanwater,

wat e t far.e, oI i ibits. a high

val uie@v\hl%g{?e s ﬁs% I y, on t i éﬁlyé g%{?ggsn%éjgéﬂtﬁgrﬁ)@he
bent oni t@emr@rhlle,dmﬁlelak@an th athé-rOe antiahedgelll sheatd s@in difdsed. The
aci d cl ayq 90 e 9t Rgleanda; g %ﬁ‘mnin”ﬂﬁ?h%‘é ﬂ%ﬁ'}alo%%g%rte%%ntt e

anong the unit layers that are am nat ed erefore erse
sol uti onbefsighehrepeuseiid ppayly ssuRspididen Py Ngawoar Feihl IQFIEﬂsSiBDlQOH

I ow pH valugnwhigh rhfedvgyakh¥et ODsthe, P)Bdi&x{%ﬁ?noJQf y aGh s €] @Yted
swells with water but not so much as th entonite and,” therefore, Is

not bl | & a[logizum andacithereiored $itrcemit ke yaks N2 A |nggat by

makes it cnQssihle hargel skingcaadueh1theqagh dnt heREMeRLt YOEBOMch as
giving such a | oad as corrosion due to acid to the apparatus. [0023]

5Thr ough Gehe KacMg- Bréatthent 1kenand hysesieentl carfl RIRS§RE IMpshelize | n

the clay 1%%@%@ oy ﬁl%mve_@,ye%d aﬂﬁéﬁﬁ%% okl £6Rd khel@iMRd clay may
acconpanyin e above renoval. At the sane time, the porous voI une

and the @@@guﬂﬁcaﬁﬂf &déYar @&mt@@rlé@s@ndarfdl%w "EmRHItIof el RBEiRG
aci h@ecaasesentOp@02ékties depending upon the kinds and amounts of

cations and the amount of hydrogen ions present among the layers.
For example, the bentonite contains much Na ions among the basic
layers. When suspended in water, therefore, the dispersed
solution thereof exhibits a high pH value which is, usually,
25 on the highly alkaline side. Further, the bentonite highly
swells with water, and is gelled and solidified. The acidclay,
on the other hand, contains much hydrogen ions present among
the unit layers that are laminated. Therefore, the dispersed
solution of when the acid clay is suspended in water exhibits
30 a low pH value which is, usually, on the acidic side. The acid
clay swells with water but not so much as the bentonite and,
therefore, is not gelled.
(0022]
Various mineral acids can be used for acid-treating the

35 dioctahedral smectite clay. Preferably, however, sulfuric



The obtained acid-treated product is filtered, washed with water,
dried as required and is, thereafter, used as a starting material of
the active clay of the invention. [0025] 15The active clay of the
invention is obtained by treating the acid-treated product of the
snectite clay (that corresponds to the conventional active clay) with
an al kali followed by washing with an acid. In particular, the

aci d-tre@dd ppoyiRd sised 4§ Theasidn prglikabeeiand makes porpessible

vol une of¢ @%&Pc Py 201 0Q CHBLY 1 W.-thRRLRWS w1 28Sut %W%?etg'%glg%t gfﬁ %21

of 1.7 to 100 nmas neasured by the nitrogen adsorption
an anpuntSfcodidsd cacidyepft HAAZ 9 fhe raRpradfu®-. 15 to 0. 40
mol s/ g. [Petsji s, the above alkali-treatnment and the washing with an

acid are for increasing the pores of large sizes wthout decreasing
25 the anpunt &ProHEhsBReRatddtrertneRsi cdte B larempsnerdr anAckbgsFag

the porousmyRIneiR 9h £ JdIRGS 828l Pigh £ he Ay Obnth8m& hhdudCifhiica
[0026] The acid-treated product having the above porous vol unme 30 and
t he anoudtS P86 dCsErBanyingt hgeabPBycadpistrhg the Hee dcareating,

condi ti oR$el BoBousabbBumONEENtRL ispRcitdie shiekabeeat BRNE nd-£8saCT gnd
etc.) dependi ng upon the conpasition of the starting clay by

utili zi ngPehém™eRet Ofathen&Hdido ¢ bR <358 %e i ncreased and the
anmoung of{oiplrg jsol i d acid can be decreased 35 by the acid-treatnent.
8 [0027] Further, the BET specific surface area i.s increased by the
aci d- t r eat nent ThehePEfoPES pRadabe¢atel @rofugited spfddddred,

BET specifiith abearysumlile R del@ngeofarbQ d1Rtheted el usdP0L8]a
Further, through the acid-treatnent for obtalnlnqg}he above porous
r

vol une aRdafhégnBRterdrlt RE $68 @<ddive GlRer €fard s oriad tigies of
smal | sizeg2and pores of |arge sizes, the porous volune ratio (B/A)

of the porous vol une (é@ %¥tl1 orous, sizes, 10 of 1.7 to 11.5 nm and
t he Jorous vol GhE TE)TVF 1 PoPéushei FEL I ParigePPLERAASEIPE Tk Bt RI

not | ar gehetdeid-10e Medeirdguict &f raRgEmOEt 1ot dlangethhbaibeddhonds
oregs o

e eSS SRk aL ] Boces, O ol | danet s (0029, Aoty
pores of whahgeagswzels axpatkidbut en tpx radsarkimg thar geigot sesdadmtdRiict
nol ecul es _such _as. chl orophyl | . Thereﬁo e, the above id-tr %igg
product TFSE. 35COGeRtFbhal Ialie FHECH g o MAVPGIYT LY P LB5r ek br 19 arge
si ze®) 1 s0skol km*/g with porous sizes (porous diameters) of 1.7 to 100
nm as measured by the nitrogen adsorption method, and an amount
of solid acid of Ho = -3.0 in a range of 0.15 to 0.40 mmols/g.
That is, the above alkali-treatment and the washing with an acid
are for increasing the pores of large sizes without decreasing
25 the amount of the solid acid, but basically are not for
increasing the porous volume or for increasing the amount of
the solid acid.
[0026]
The acid-treated product having the above porous volume
30 and the amount of solid acid is obtained by adjusting the
acid-treating conditions (e.g., acid concentration, time for
treatment with acid, etc.) depending upon the composition of
the starting clay by utilizing the fact that the porous volume
canbe increased and the amount of the solid acid can be decreased
35 by the acid-treatment.



20 unsatisfactory concerning the decol orizing performance. According
to the present invention, therefore, ig is attenpted to increase the
pores of large sizes relying upon the treatnent with an al kali and
the washing with an acid as described bel ow wi t hout decreasing the
amount of the solid acid. 25[0030] According to the present
invention, the above acid-treated product is treated with an al kal i ne
in order t@&3hicrease the pores having large sizes. That is, though
the alkali-tre o] I . eGau a in.tk

volume of the o daaear frg BE T SR g BRrtaEs, 8285, fot isFgsed BY
product, 914 peadcbrseirantng Bher¢terportds ahsvelardsl-tradiedapoeghobs
silica (s{dd gagpr ; G | i e

result of ac%g%trgg??ﬁgqfigfg%g%%%ﬁgiéﬁéf§Q?H%Fq¥£e?%%#a%igﬁgiﬁggﬁg'
aci d- Pr ealt®¥8r oduct causing an increase 35 in the amount of pores of
|arge sizes angy, ahdhe FaRidH The a%i%]a-@é&m '%&Oré&éﬂqﬂ? the
cl osed. Asa result, the abov (forous volunme ratio (B/A) 1ncreases.
Furt her, a®vehBEcsphpcec buee amd shet drecwiyt fafc 8beupbigaasi dii sbelret Roa
and desorpinQly pbY@ISTk SHLhaces, of JtheppREL i €8 -808 {1 | @Red 8D
the specific ar%a 5 decreases. TOO§H] P Fur%ﬁerh f%% s%li agPa
cont ai ned9limengagdiod{Br Bat ef Prodirious viedwme (Pdediby phsous sizes
al kai p- t rgatiment , ThesehRrehg URRN RIFARE Wad Jhike (washipg whihukhe; agkd
after the treatment 10 with the aFELIi to tﬁ%reééﬁrennveﬁ%ke?alﬁé?gé
that is mdutledgesi f§aphd1sdl Pa Retdnothéagasanthan A8 s®l baliagi dn a
rECOVerS yf R QEQ{&?ILQQFEW@}?AI? oLa ot hat e Of g ShALUIUKh $8RGEW Sores
treated with the acid. [0032] 15In the present invention, the

al kal i -t Pdatsmedtl i a@si@i&-ed by using an al kal i ne aqueous sol ution
such as gfp i um hydr oxi de, potassi um hydroxide or cal ci um

hydr oxi de, and m xing and stirring the al kal i ne aqueous sol uti on and
the Bei d-treat 8§¥§medfi t8e AswelOrizing merfiRaance da aren st

excessi VelohsGerdutties, tHe IMIPPeUS %]d 5§28l AlPsr QUi £XEeSSEYRbYng
Here, if the anorphaous silica is all renoved, the treated product

returns ti¢TERe SO Tehd @l flacit e Brhay-shrearhykhd the

pores exirhegeirshe, ThREE WS ddigi-alrkalded peaumert (Tust , heGanducs et
to a suitable deiree, i.e., 25 tq a degree that the above porous

vol ume r &Gt VEBFARYI s NEVdtght: Iddd Rafiae Hailwzd$hiHig@shel Hotlotist

vol un® olunishe iagiadtiorgaicetderoduet tMd Ridkdihe- ahigue d@entd.engat-& ange.
The concrete cqonditions differ depending upon the conposition of the
acid-tre E&rEﬂB@UE?1%5?§??388§ré VRt LENd- themr ik, 1t &S)aBRmmped
cannot beocdphénés et tirppeirbsest 18l bYzeBOVEVRIng p@n the treatment

alial - LESBTER ) St ed DY pddung, an Al e agueous, ol o
concent r atiicapuef debowh sifqt @habemoudd%diy uMd @lid eldiawed by heating
so Eﬂ§t %BEBBW val ue becones about 7 to about 3511.

According to the present invention, the above
acid-treated product is treated with an alkaline in order to
increase the pores having large sizes. That is, though the
alkali-treatment does not almost cause a change in the porous

30  volume of the sizes of 1.7 to 100 nm in the above acid-treated
product, silica constituting smaller pores dissolves in the
amorphous silica (silica formed on the surfaces of the clay
particles as a result of acid-treating the starting clay) that
is contained in the acid-treated product causing an increase

35 in the amount of pores of large sizes and, at the same time,



10 [0033] After the alkali-treatnent, the washing is conducted
with the acid to a degree to renove the alkali that is neutralizing
the solid acid. Nanely, the alkali-treated product is washed 5 with,
for exanple, a shower of dilute sulfuric acid of about 0.1 to 1.0% by
wei ght. [ 0034] Washing with the acid is followed by washing
with water and drying and, as required, by firing and particle size
10 adj ustgmrdirntosebiaipride tdese rddsact.i vAsd agsofl tl hehprésart porous

i nventio [[003 <Act,ibve,C > e abqvesnenti o '
clay is gﬁcflélgﬁee?i]aftrlémqgﬁg)1553%(15? §??éat%u Q‘n%xg’ti setc a%??g%%ﬁ‘%ggﬁt
usual | y, dragheheufrdlkicew ngdeonpesi tliieaotakdohatrd dssthptdrndesugged

vel ght 20V & SHByPRE SRR T AR Y ST on EREZD: 01t

1% bySweidgintreBsE®. 0.1 to 1% by wei ght O her oxi des
(Ti02, ety '1}1% by weight or less 251g-loss (1050t): 4 to 8% by
wei ght [ 003 Further, the active clay has a porous vol une of

0.40 to 0.60 chB/dghirth ther ows isi zesid pordysi ndicaniet dils) afid-Treatddo
nm as ”e%cﬁﬂ:éj%.st r?l%lﬂirta{lqgféb acﬂfocrl{g iﬂﬂ(mb&%am&@. i Therefore,
upon effecting the washing with the acid after the treatment

10 with the alkali to thereby remove the alkali that is
neutralizing the solid acid, the amount of the solid acid
recovers to a degree comparable to that of the starting smectite
treated with the acid.

[0032] .

15 In the present invention, the alkali-treatment is
conducted by using an alkaline aqueous solution such as of
sodium hydroxide, potassium hydroxide or calcium hydroxide, and
mixing and stirring the alkaline agqueous solution and the
acid-treated smectite. However, 1f the alkali-treatment is

20 excessively conducted, the amorphous silica elutes out
excessively. Here, if the amorphous silica is all removed, the
treated product returns to the starting smectite clay to be
acid-treated, and the pores extinguish. Therefore, the
alkali-treatment must be conducted to a suitable degree, i.e.,

25 to a degree that the above porous volume ratio (B/A) is brought
about while maintaining the porous volume of the acid-treated
product within the above-mentioned range. The concrete
conditions differ depending upon the composition of the
acid-treated product (e.qg., degree of acid-treatment, etc.) and

30 cannot be definitely specified. Usually, however, the
alkali-treatment is conducted by adding an alkaline aqueous
solution to an aqueous suspension of the acid-treated product
of a suspension concentration of about 10 to about 25% by weight,
followed by heating so that the pH value becomes about 7 to about

35 11.



30 nearly conparable to that of the acid-treated product of the
smectite clay used as the starting maygrial and, further, has an
anmount of solid acid of Ho -3.0 in a range of 0.15 to 0.40 nrnols/g
and, preferably, 0.18 to 0.35 mmols/g, which, also, is nearly
conparable to that of the acid-treated product of the 35 snectite
clay used as the starting material. 11 [0037] Through t he
al kal i -trest3gnt, further, the pores of |arge sizes are increasing.

As aresult, t or ous | une ,rati,o / of the porous volune, (A

T th orous’ s AT eHR MU el M 2l BOL Sttt {ihn
por ous sitZes aafid ages ddmared toSrampbattimetallerigierthiattans®utnnaliesngn
a range qf,  0.75.to_1.5 a eferably, Q..8.to 1.4, [0038] That_i
oon oy iing shd i50abid, o ameLE] AP Micall ety bk [a8a LB
nunbeb ofwigdr,efoof examgd esi zeshamerhavi dglthe abd¥eranvanidodftheout

solid acigd,, the -aci{d cl a atures inproved adsorption performance
based on dtj'hle t%orle'gi%a\r%ceyiwrspr%}{/t:'d adsorption performnce based on the

solid aci[d0Xilgh performance for adsorbing macronol ecul es of col oring
matter 15 such | 0 y , exhi bits v r.abl e.

roper ties as RS eCoraFToEhe a58E, 55 ol Y, BSRARE' Furt waner
oils as weld dayifroy avicherad widisirdd039) Dueine armd wdkialdcle rentaent,
further, t T cifli A e ea | om r

that Lo | ADUsRI 6R sl e S AN e R T e P
t he BET spewirftiicorsurface area is in a range of 150 to 300 nR/g and,
preferabl[ O to 250 n2/g. In this case, it is desired that the
treatment- wth the alkali is conducted to such a degree that the BET
25 speci f[dActdvef adleyarea is maintained to lie at least in the above

range. If the %55 %%%‘%ief-im%nf%‘irof %ea%r&%%eb%‘i%ﬁegé T Lhap lefb‘?n ahpve
range, the fiel'd necessary for the adsorption decreases resulting in
a delt? easeiidr tiriea et faramirides foravadsordi npwol ari e sretherfopl @eines
and in a | rjzi J or mance. [0040]

Due to t%%%%ﬁﬁgdcﬁiﬁﬁé%%&od%gt% g%Jiggegbl ay obtained as

descri bed abov€iPg: débotd BP3thy wekaht conponent that neutralizes

(005500 o0 sy METore P e PIL(EOD 35 10 a range of 2.5
Fe,043: 1 to B8% by weight
20 MgO: 1 to 3% by weight
Ca0: 0.1 to 2% by weight
Na,0: 0.1 to 1% by weight
K,0: 0.1 to 1% by weight
Other oxides (TiO;, etc.): 1% by weight or less
25 Ig-loss (1050C): 4 to 8% by weight
[0036]
Further, the active clay has a porous volume of 0.40 to
0.60 cnﬁ/g with porous sizes (porous diameters) of 1.7 to 100
nm as measured by the nitrogen adsorption method, which is
30 nearly comparable to that of the acid-treated product of the
smectite clay used as the starting material and, further, has
an amount of solid acid of Ho & -3.0 in a range of 0.15 to 0.40
mmols/g and, preferably, 0.18 to 0.35 mmols/g, which, also, is
nearly comparable to that of the acid-treated product of the

35 smectite clay used as the starting material.



12 [0041] As described above, the active clay of the invention
exhi bits markedly inproved performancesfor adsorbi ng macronol ecul es
of coloring matter as conpared to the 5 conventional active clays,
and can be favorably used as a decol ori zing agent for ani mal and
plant fats and oils as well as for mneral oils. [0042] As the anim
and plant fats and oils to be decolorized, 10 there can be
exenplifildd3at] | east one kind of animal and plant fats and oils and

mneral oils. H%o%tg%r%@gf}cﬁtﬁ—%%a(&kneﬁtchf@HHez?O[EBr'g? ALYy %f&é‘

and ester of glyceri ubi ousl’y” present e natur
ani mal amdqﬂsa@tra/\omccmasﬁmg exaﬁplaerelshérte caa be rexsnpoiliumed naltarm

fats and %ﬁ)saf BE&BH%r_QjHujﬁpﬁg?%ﬂ 05£Fe£49?1ohltopfin5

oil, paln1 erne omer , cotto seed coconut o
ri ce drammignd é;@gam@r@urs veasmer (B) | withneereusi $izesi vt Layer tlmavg

0|+ Lsubakle i nupeaByty phher kapok B4 niPagRe il o JARAR ¥8X0 75 to

sunflomer corn ol l's suc as sardine oil, 20 herring
oi l, squﬂd50@Mdan@1ﬁé@K@KéW}oﬂ 8 &ed larfi.-mal fats and oils such as
liver oilpoowiyal e oil, beef ta||OMl butterfat, horse oil, lard and
mutton tallow, which may be treated in a 5|ngle kind or in

conbi nati on. [@bas]l%ﬁs@qrhbamnqr@e épPbye pPrene vstlhere hahde (Hhéekk,

can p¢ exgmmlh Fﬁgrééébia%rbb‘é’ 'o'%%soi)!fsl e?s%sze%%%' aPihg the

refrigerator dynano oi ne oi machi ne oil, ricafing

oil for |am0éﬁen@m0¢1@rtb@s‘-t itdve @@mﬂe@lcmdrsmfws agqtipre @ahamgf@uumﬁ
gasol i ne sangiRes aéé@ff;E%h 'ﬁ%ﬁdrﬂa%éﬂa%&%ﬁl tﬁe%&f‘e% aﬁ)ﬂ'z*lr&%‘éved

oi | mari né engi ne ol l gear , cutt ng o , | nsul atin
aut omat | @4EE mwf@mawa@%brorbmhe fﬁﬂi{léhlﬁcblcbp igh on oi |

and rol | iJag f@irnanc@044r a%i%o&%rlﬁgch%c%'o%%l@&ﬂﬂé Yof &JMR § @{Qn%a?@t@:f

about 18°to about 30 gmon the volune basis as neasured by the |aser
d|ff¥%ctﬁ@ﬁhnéﬁhﬁaioféphﬁélﬁat36@ DR 1l L Hee RY ner wpradpl e R ST ks

the col o4 $nkogBeo18RYEHg BYcheMPEENgAURLY ShHTH1NG: LA WhE b ihat
the 5 clay particles adsorb cal oring conponents and inpurity

conponents ¥&AtapFed otn MiRERdt O3diSi- or mineral oil to thereby effect
t he decol[gpizzati on. [0045] The treatment for decol orizing

t he anlnal and plant fats 10 and oils as well as mneral oils is
conduct ed undePUgnhko the alkali-treatment, further, the BET specific

20 surface area is becoming smaller than that of the acid-treated
product of the starting smectite clay; i.e., the BET specific
surface area is in a range of 150 to 300 m?/g and, preferably,
150 to 250 m*/g. In this case, it is desired that the treatment
with the alkali is conducted to such a degree that the BET

25 specific surface area is maintained to lie at least in the above
range. If the BET specific surface area becomes lower than the
above range, the field necessary for the adsorption decreases
resulting in a decrease in the performance for adsorbing
coloring matter molecules and in a decrease in the decolorizing

30 performance.

[0040]
Due to the washing with the acid, the active clay obtained
as described above is devoid of the alkali component that

neutralizes the solid acid and, therefore, exhibits pH (25°C)
35 1inarangeof 2.5 to 5.0 in an agueous suspension of 5% by weight.



condi ti ons known per se., such as adding the decolorizing agent in an
amount of not | arger than 5% on the waibght basis per the fat, oil or
mneral oil, and stirring the conposition of the two at a
tenperature of 90 to 1509C for 5 to 30 mnutes to conplete 15 the
decol orizing treatnment. [0046] The m xture after the
decolorizing treatnment is fed to any filter, i.e., a reduced-pressure
or eIevatBH%ﬁkessure filter such as filter press, belt filter, diver

filter, 20 Anerlc [ centrlfu al, filter araIe |t i nto
the decol ori zedf &t° JJ|tbeodr arlﬁoner 2 T1S; Igél 5 S 15 hg'L odtscfg% Fhpen

agent or amaksd:a:addzécbd\‘astmm‘caged [Wﬂc}rxﬂ'&macﬁomea@é@ybmﬁgt he

I nventio 0 S ecol o ent. for
ani mal %1é¥3ﬁ§i%§§¥?£]%F(n4%?%% é;ré§§:90| S %d% ag 1t:hreflnlng
aromabi c dwmemtarcmaﬂs aucivesc BIVS ( erd even I:oe)lifevmra}xyjretmee)d 4% as,
further, c I f r ' .ghl gri o]
further, Al st de Aaceal Uit i BT SN 901 gt
The |nve@ﬂ(ﬁ@ﬂMmﬂnaﬂﬁ&tﬂ;kﬁscr|bed by way of the followi ng Exanpl es.
I n Exanp égeasurenents were taken by the nethods 35 descri bed

14 [004

bel ow. 9] (1) Amount of the solid acid (A The anount
of the solid adisdtbe aHolisl -ad) plastnéataraed rellyd g ba déeclorized,

n- bu%yl altEI %et bEF}a)B é@ %%@et ? %eﬂﬂée}giéd foq? ah%afiegﬁarﬁfgm
had been ed I'n a at ours.
fats and ozls and mineral 0113. The starting fats and oils
chiefly comprise fatty acid and ester of glycerin that are
ubiquitously present in the natural animal and plant worlds.
For example, there can be exemplified plant fats and oils such

15 as safflower oil, soybean oil, rape oil, palm oil, palm kernel
oil, safflower oil, cotton seed 0oil, coconut 0il, rice bran oil,
sesame oil, castor oil, linseed oil, olive coil, tung oil,
tsubaki o0il, peanut oil, kapok o0il, cacao oil, Japan wax,
sunflower o0il and corn o0il; fish oils such as sardine oil,

20 herring oil, squid oil and mackerel o0il; and animal fats and
oils such as liver oil, whale 0il, beef tallow, butterfat, horse
0il, lard and mutton tallow, which may be treated in a single
kind or in combination.

[0043]

25 As the mineral cils, on the other hand, there can be
exemplified various lubricating oils such as spindle oil,
refrigerator oil, dynamo oil, turbine o0il, machine oil,
lubricating oil for internal combustion engines of ships,
lubricating oil for gasoline engines, lubricating oil for

30 diesel engines, cylinder oil, marine engine o0il, gear oil,
cutting oil, insulating oil, automatic transmission oil,
compressor oil, hydraulic operation oil and rolling oil.
[0044]

The decolorizing treatment 1s conducted by adding a

35 powder of the active clay of the invention adjusted to a suitable



[reference docunent: "Catalyst” Vol. 11, No. 6, pp. 210-216 (1969)]

[ 0050] 10 (2) Porous volunmes and porogg volune ratio

Measurenent was taken by the nitrogen adsorption nethod by using the

Tri Star 3000 manufactured by Mcroneritics Co., and the porous

vol umes were found with the porous dianeters of 1.7 up to 100 nm from
the adsorption data relying on the BJH 15 net hod. Further, the
por ous vaante alat isd 2agad ubvadd yi r enmediean at i oe (B Apcoft tiBetpoabast 30

I ith i .
vol une (8 "webntbRerBEhBECra e S dediuted o e 428 i RERERLRH®
| arger t mEtht@D) hmtizofeosdy ofld)oPdhe Wiseributiilofirtpasui@mehe easor
t aken by .t ' ' ' TL 0
manu act (rogC Ry MEaey ey, Y i ffa R0 P it Bhie Lo 3 EndE Phe
was foundlavomatte Gldsorgsisanp datle 2519 aoppupent s ndBlhpet Hod.

[0052] (@on%}hegﬁ%h%ai%ha&? t?}(ee%ﬁ'}{?aégg‘f@%%&t&%fi t_'LrlOgSntdh%ryeby

adsor ption y using the manufact ure
M cr oner igthifestChhe gaFodes i@ tamalyzed rel yi ng on the BET net hod.
[ 0053] (E[)Od\éf%qi an size (D50) A nedi an size (D50) was neasured

on the volune ‘basis by the laser diffraction scattering nmethod by
usi ng the 35 Mi§eekseabrendoPhegePderdzéddbyhfmEarnl ead padnpytats

usi ngoWateld ok3s as well as mineral oils is conducted under the
conditions known per se., such as adding the decolorizing agent
in an amount of not larger than 5% on the weight basis per the
fat, oil or mineral oil, and stirring the composition of the
two at a temperature of 90 to 150C for 5 to 30 minutes to complete

15 the decolorizing treatment.

[0046]

The mixture after the decolorizing treatment is fed to
any filter, i.e., a reduced-pressure or elevated-pressure
filter such as filter press, belt filter, Oliver filter,

20 American filter or centrifugal filter to separate it into the
decolorized fat, o0il or mineral oil and the used decolorizing
agent or the so-called waste clay.

[0047]

The active clay of the invention can be used not only as

25 the decolorizing agent for animal and plant fats and cils or
mineral cils but also for refining aromatic hydrocarbons such
as BTX (benzene, toluene, xylene). It is, further, allowable
to attach aluminum sulfate or aluminum chloride to the active
clay of the present invention.

30
EXAMPLES
[0048]

The invention will now be described by way of the following
Examples. In Examples, measurements were taken by the methods

35 described below.



as the solvent. [0054] (6) pH An aqueous suspensi on of 5% by
wei ght was prepared in 5 conpliance wjtsh the JIS K 5101-17-1: 2004,

and was neasured for its pH value. [0055] (7) Decolorization testing
met hod Perfornmance of the decol orizing agent was tested by using 10 a

decol ori zation testing nmachine illustrated in the drawing of the C ay
Handbook, second edition, conpiled by the Japanese Acadeny of C ays
(edited bl 0@ hbdo Publishing Co.), p. 917. The decol ori zati on

testing QEP)PL%?OM %%gtg%?lﬁéﬂfdtﬁéi%} r&?gs (vol une of 200 m) of a

hard gl a can in an ath. Each test tube contains
a wave- shaped diheg regrourdd dfathrgsaliduadied 6Dy End3wbi ehsi Beadured

adj ust ed . e )€ t N iL.t.h the { of
fhe test trbors on Frbiin i SR RART oL libhy e 23T (e
pi ni oAs dion ddee fremmwr awnttr dladrastesr dgead ianddviamide raot atsioddafor 3
speeds agﬁ) d 20 maintained equal. Stirrer vanes are attached to the
| oner side of the central master gear to stirrer the oil bath to
t her eby neEiefiaiencheloeumprtat ut@ateml ¥or'm Vol t hel oiNobaéh. pdhe210-216
decol ori Z(faitfiélﬂ]t esting can be conducted in any nunber of up to a
maxi mum of el ght. The test tubes are each filled with 50 g 25 of the
deoxi di zeldPGHpe oil, and the sanpl e decol orizing agents are added

Lhereho Ao Bdkdilk APUMeOlafs Thibdd AR Aldugy Lo the ofl) and

are m xed well by using stirrer rods ecol orization testing. The
test tubes areMe@surememd HBevealerdvwrihranisnogest adgompthipnemethod

mai nt ai ned, als1LL0CheSHL1 red: f ofp o3P %%uffia'&%(ﬁi]‘i%d Bg%f&foﬁ@¥§9i?§tcét9m
t he decoloration testing nachine. 'rlr'lhe m xed suspensions of oils and
decol ori Ay thgeppsous evdiunes egneofobndi wi tihe e polroniszddanekers of

The decoliorj 264+ h9oahs #RasULRE hQLoLBELbnWaLES Lgﬂp&nyaﬂsgilé%%
factors (relative values of when the transm ssion 35 factor o
di stiPl edsidast is set to be 1009 by using a 16 photoel ectric

colorimeter, MadelneC, PROYWAHY ¢d10% "fi@{@w@skf‘ogﬁH@ﬂ%]ngt%' rafid

t he obtai ned nunerical val ues are usede.f or representing t
decol or i Z&/AInCherie Pegivrss Vel umpel Al ¥dItér LR RPZRENIS anE ety giiet - 7

the val ue ot 1t BenhraNs FhesbeRoasi /61 Ghe Fﬂ")e_hﬂitgh%hethrgﬁf0(!1,951{1@{:@98
performance of the decolorizing agent that is used. J0056
of larger than 11.5 nm but not larger than 100 nm.
20 (0051]
(3) Pore distribution
Measurement was taken by the nitrogen adsorption method
by using the Tri Star 3000 manufactured by Micromeritics Co.,
and the porous distribution was found from the adsorption data
25 relying on the BJH method.
[0052]
(4} BET specific surface area
Measured by the nitrogen adsorption method by using the
Tri Star 3000 manufactured by Micromeritics Co., and was
30 analyzed relying on the BET method.
[0053]
(5) Median size {Dsgg)
A median size (Dgg) was measured on the volume basis by
the laser diffraction scattering method by using the

35 Mastersizer 2000 manufactured by Malvern Co. and by using water



(Conparative Exanple 1) A snectite clay produced in Tainai Cty,
Niigata 10 Prefecture, was used as thq]§tarti ng material, and was
coarsely milled, kneaded and was granulated into a size of 5 mm The
obt ai ned granul ated material contained water in an anmount of 37%
1500 Granms of the granulated material was charged into 15 a treating
vessel, and 2000 ml of an aqueous sol ution containing 35% by wei ght
of sulfuras aleedsabgesttrcul ated therein to conduct the

aci d-trea[ The treating tenperature at this time was WC and t he
treating INas 7 hours. After the acid-treatnent has been
finished, (faspling water was circulated 20 into the acid-treated

duct t ff [ 0
i L1 ing and ol 20 1T Ton LR S S pohaety SEey e et oy eBhrddn
obt ai Red powdkignaetwive thayl AKX ﬁé@iurlé’dlf @00i4t, sapdopes tnieesumed for

obtain t I shown in Table 2. 25[0057] (Exanple 1) The
aci d-t regjt&(%aéde%%J %%c‘?éafter washed with water (water-containing

product beE§@rel drying) used in Conparative Exanple 1 was used as the
starti ng p. %eééé%% VA er . stg%gf 3r9e1t:ﬂo he acid-treated product
er, mIled by

whi ch was, there ousehol d m xer to obtain an
aqueous suspensﬁ@f@omraimbrﬁgtmaeie@mlmlaam}goa@mt atasateenedrity asiog

of 2Q9% by, vel f i o)
aquegt(ﬁs sol utcl%gn r%aé:&rﬁna?:ﬁlsﬁé;qg ré%/agylg%\gﬁl td} V\glge él?f%’e“gmaiéﬁn
stirred ath®0liay IHandloools, hoersnd ocdifecn, themaikaﬁl byr ehendapantse
suspensi i - filt a pgrsed |.n

i uted SR o ey LR LB e LR ST P o2
aci d by decant é&ha)rqiermhmdzaftdldm\*n@@tbgngm%hhgevman afetiey laag’méest
suspensi of),ld &SRS bl MB) C5e Bhd bebed cAOA Lhg dd 14 89, an

cake was dried at 1101:, mll and cl assi 0 obtain a powdery
acti¥é clail bath. ERid Gl65A RedpepomiEny ngcei veverapanes astasgead rogr

o 1P LSSy CRSBAaLE LS Gl U388 )00 Byl AR b
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 their rotational speeds are all

20 maintained equal. Stirrxer vanes are attached to the lower side
of the central master gear to stirrer the oil bath to thereby
maintain the temperature uniform in the o©il bath. The
decolorization testing can be conducted in any number of up to
a maximum of eight. The test tubes are each filled with 50 g

25 of the deoxidized rape o0il, and the sample decoclorizing agents
are added thereto each in an amount of 0.75 g {1.5% relative
to the o0il) and are mixed well by using stirrer rods for
decolorization testing. The test tubes are set to the above
decolorization testing machine maintained at 110°C, stirred for

30 20 minutes, and are taken out from the decoloration testing
machine. The mixed suspensions of oils and decolorizing agents
are filtered to obtain the decolorized oils.

The decolorized oils are measured for their white light
transmission factors (relative values of when the transmission

35 factor of distilled water is set to be 100%) by using a



in conparison with that of the sanple of Conparative Exanple 1. It
will be learned fromFig. 1 that the pgyes of pore diameters of about
5 nm are changing into pores of dianeters of not snmaller than 10 nm
through the alkali-treatnment. 15[0058] (Exanple 2) A powdery
active clay was obtained in the sane manner as in Exanple 1 but using
50 g of an aqueous solution containing 7.5% by wei ght of NaCH i nstead
of usi ng @fogeletbei aquebosiROten] UMbAal CRO} anahifgadtbYebybyweHghbamaf

NaOH. The_ pbt aj ned powdery active cl was nmeasured for .its

oroperti LD SHURIN T e e alfs SRR CRTARET TR tFal a0t e s

3) 25A paofster yeprs seet Chayt Masdedd ho nedat hoh hee sAoemanossr oasthe

Exanpl e 1,but. using 98 f an epus sol ution _cont aini 7.5%0Db

vei ght  ofSREHPT hetad d BT s ngraa toRTE (iE Ya08s et duEFRRSTLSS on

cont abni nig Gt &% byhsweh gitte 0f £t INaOde cd her Dbt ag neelr porwdenyeacti tkecl ay

was rreasucﬁ%e) (?r i ertiegttf ogégcijn 30 the results as shown in
o)

.11s pr
Tabl e 1. rj(ﬁrz%'p?{gg% Hlp V\dséry active clay was obtained in the

same manngr0%as] in Exanple 1 but using 66 g of a suspension containing

ZOIOZ(; ?gn?)?cl%ﬁ%:% %?%?_%%‘%‘E% Ibgjs\t/\:?gh?f o?s:\lg%-l.GGTﬁem;bt Qﬁnggugg\?\zer y
active clay wash messurigee falray tpsrquivogesd tiresTainabt@ity t el igstht s as
ShOWTOi n J]?é)%eecgurépgg%]uéégé%n?hg ssgarting material, and was coarsely
milled, kneaded and was granulated into a size of 5 mm. The
obtained granulated material contained water in an amount of
37%.
1500 Grams of the granulated material was charged into
15 a treating vessel, and 2000 ml of an aqueous solution containing
35% by weight of sulfuric acid was circulated therein to conduct
the acid-treatment. The treating temperature at this time was
90°C and the treating time was 7 hours. After the
acid-treatment has been finished, washing water was circulated
20 into the acid-treated product to effect the washing with water
followed by drying at 110C, milling and classification to
obtain a powdery active clay.
The obtained powdery active clay was measured for its
properties to obtain the results as shown in Table 2.
25 [0057]
{Example 1)
The acid-treated product after washed with water
(water-containing product before drying) used in Comparative
Example 1 was used as the starting material. Water was added
30 to the acid-treated product which was, thereafter, milled by
using a household mixer to obtain an aqueous suspension
containing the solid component at a concentration of 20% by
weight.
To 1250 g of the suspension, 66 g of an agueous soclution

35 containing 7.5% by weight of NaOH was added and stirred at 90°C



The powdery active clay obtained in Conparative Exanple 1 was used as
the starting material. 250 Grans of tRe powder was di spersed in 1000
g of an aqueous solution containing 0.5% by wei ght of NaOH and was
stirred at 90C for 5 hours to effect 10 the al kali-treatnent.
Thereafter, washing with the acid, washing with water and filtering
were conducted in the sane manner as in Exanple 1, and the filtered
cake was fior &dhatiri IQCef beobtidienadkpondergaambhve crlay.suspension was

The obt ai pe er clive.cla S asured.for its.15 properties
Lo obtar it THEerele dad b e fl Yo T RE IS (e kb o p R PREE R
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i n Conparati I a []0) ol ution 20 contaiping
3006 by werert o PSR I PR 9 VB ot Bl R B
cont abni ng 35%Me weisgknsabnsaf fer ivaswd wisbdwa ne Conparfatlivee By aaptie

1, d effectd. th id-t t 2 f. 5.h . e
The obt ai Mol TOWFETY! GECEvEeS1 oy The mbdd red 1] U8l apah6 ek
towgbt ai rotwein 63 ubewdasy showive rr;ﬂ'aaa{ol e 2. [0063] (Exanple 6) A

ery active , e e,
e L .
(wat er - carcaen Pr : 5 s s dsheWICo] ¥el Exanpl e
2 asyphe startifg WAl idlorripucion’BE SREALORAIBOMECLYAR! LiCrELAY,

was neasured for 1ts properties to obtain't S s as shown
Tabl e 1. JroGEAPa35(WanpHrtdt ithetExdnphe Spmple Af poeripayativevExahpye
was Obtahnedlknwﬁﬁq $ATE ABNRY £33m Fig. 1 that the pores of pore
diameters of about 5 nm are changing into pores of diameters
of not smaller than 10 nm through the alkali-treatment.
15 [0058]
(Example 2)
A powdery active clay was obtained in the same manner as
in Example 1 but using 50 g of an aqueous solution containing
7.5% by weight of NaOH instead of using 66 g of the aqueous
20 sclution containing 7.5% by weight of NaCH. The obtained
powdery active clay was measured for its properties to obtain
the results as shown in Table 1.
[0059]
(Example 3)
25 A powdery active clay was obtained in the same manner as
in Example 1 but using 98 g of an agueous solution containing
7.5% by weight of NaOH instead of using 66 g of the agqueous
solution containing 7.5% by weight of NaOH. The obtained
powdery active clay was measured for its properties to obtain
30 the results as shown in Table 1.
[0060]
{Example 4)
A powdery active clay was obtained in the same manner as
in Example 1 but using 66 g of a suspension containing 7.0% by

35 weight of Ca(OH); instead of using 66 g of the aqueous solution



in Conparative Exanple 1 but using an aqueous sol ution containing 45%
by weight of sulfuric acid instead of ;gsing the aqueous sol ution
contai ni ng 35% by wei ght of sulfuric acid used 5 in Conparative
Exanple 1, and effecting the treatnment with the acid at 901: for 12
hour s. The obtai ned powdery active clay was neasured for its
properties to obtain the results as shown in Table 2. [0065]

10( Conparcatntveda raypl 834y weight dhaasane ’Sh@&tﬂﬂﬁrﬁdcﬁpoaSeh‘:b%@ﬂﬁve

used in aratlve Exampl e 1 was di sper,sed in d coarse
partlcle§¥%%¥ aFeW%@EHfg5 ﬁ?ﬁr%ﬁﬁ B4 %ﬁﬁﬁ%ﬁ.ﬁ&nwg% Bmgg §eSUftS as
filtrati chomed idr Yiiabdeatl .110C. 920 Grans of an aqueous sol ution
containig% %3 15% by wei ght of sulfuric acid was introduced into a
beaker, 3 éo g of the dry clay was added thereto and was treated

wi th $he (fciathpiiet IB)stirring on a heater at 70A: for 12 hours.

After the acid-tr n as, been .fini shed ter.was_added to the
acid-treated pr%& @%"q?o}%f ét ‘? la\/\\ias |t|§d‘h§§a ?ﬁp%%gjh‘f%tﬁ}gﬁnple
met hod fleewedsbﬁ a$lthﬁls¢prﬂﬂmgﬁnduaﬂuai caEéOmﬂsaﬂsleﬂ e ddwder

m |l ed aqg V\g éé 8 {9 ]1%061 g 9 %;«%)u%cgolietlgr Operﬁijé%ilil%h?j%

obt ai ned po rve Wal™ reas
obtain thyg wesghtSoﬂsNas}’nbmdl na3Fadt erved 26] 008B]f (xCenhanasi ve dxespt e

E;aﬁg?e fhg %lﬁ%ﬁﬁlkr% %ﬂkg%nt ¥@§Ea% %Eed éghggg %ﬁ?ﬁeggnnSEl S in

€ suspensi on aft’er réa ‘'t he
filter edweahenwayldthspvertsed aina \ﬁatl@ertmg/\wre tcomdutTt3@ viat ethdysdne

decant a pa et 190 { 1Lk A0, LB VBRI A LD NRULNLS, 20d Bl
same nanfer oksain Ex@mwﬂery aCthE Cllag .obt ai ned powdery active clay
R
15 properties to obtain the results as shown in Table 1.
f0062]
(Comparative Example 2)
A powdery active clay was obtained in the same manner as
in Comparative Example 1 but using an agqueous solution
20 containing 30% by weight of sulfuric acid instead of using the
agqueous solution containing 35% by weight of sulfuric acid used
in Comparative Example 1, and effecting the acid-treatment at
90°C for 5 hours.
The obtained powdery active clay was measured for its
25 properties to cobtain the results as shown in Table 2.
[0063]
(Example 6)
A powdery active clay was obtained in the same manner as
in Example 1 but using the acid-treated product after washed
30 with water (water-containing product before drying) used in
Comparative Example 2 as the starting material.
The obtained powdery active clay was measured for its
properties to obtain the results as shown in Table 1.
[0064]
35 (Comparative Example 3)
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A powdery active clay was obtained in the same manner as
in Comparative Example 1 but using an agueous solution
containing 45% by weight of sulfuric acid instead of using the
aqueous solution containing 35% by weight of sulfuric acid used

5 1in Comparative Example 1, and effecting the treatment with the
acid at 90C for 12 hours.

The obtained powdery active clay was measured for its
properties to obtain the results as shown in Table 2.

[0065]
10 (Comparative Example 4)

The same smectite clay as the one used in Comparative
Example 1 was dispersed in water, and coarse particles were
removed by hydraulic elutriation followed by filtration and
drying at 110°C. 920 Grams of an aqueous solution containing

15 15% by weight of sulfuric acid was introduced intoc a beaker,
and 360 g of the dry clay was added thereto and was treated with
the acid with stirring on a heater at 70°C for 12 hours.

After the acid-treatment has been finished, water was
added to the acid-treated product to effect the washing by the

20 decantation method followed by filtering. The filtered cake
was dried at 110°C, milled and classified to obtain a powdery
active clay.

The obtained powdery active clay was measured for its
properties to obtain the results as shown in Table 2.

25 [0066]
(Comparative Example 5)

The alkali-treatment was effected in the same manner as
in Example 1. The suspension after alkali-treated was filtered,
and the filtered cake was dispersed in water to wash it with

30 water by the decantation method {omitting the washing with 1%
sulfuric acid of Example 1). Thereafter, a powdery active clay

was obtained in the same manner as in Example 1.
The obtained powdery active clay was measured for its

preoperties to obtain the results as shown in Table 2.
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havi ng a porous volunme of 0.40 to 0.60 cnB/g with porous sizes of 1.7
to 100 nmas neasured by 5 the nitrogen adsorption nmethod, a porous
volune ratio (B/A) of the porous volune (A) with porous sizes of 1.7
to 11.5 nm and the porous volune (B) with porous sizes of |arger than
11.5 nm bl@0&®1 |arger than 100 nmin a range of 0.75 to 1.5, and an
anount of solid acid of Ho 6. -3.0 in a range of 0.15 to 0.40
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10 mol s/ g. [Caim 2] The active clay according to claim1, wherein
the active clay has pH (25t) in a range of 2.5 to 5.0 in an aqueous
suspensi on of 5% by weight. 15 [Claim 3] The active clay according to
claim1, wherein the active clay has a BET specific surface area of
150 to 300 n2/g. [Claim4] A decolorizing agent for animl and
plant fats and 20 oils or for mneral oils, conprising the active
clay of claimsi.

[Claim 1] An active clay having a porous volume of 0.40 to
0.60 cm’/g with porous sizes of 1.7 to 100 nm as measured by
5 the nitrogen adsorption method, a porous volume ratio (B/A) of
the porous volume (A) with porous sizes of 1.7 to 11.5 nm and
the porous volume (B) with porous sizes of larger than 11.5 nm
but not larger than 100 nm in a range of 0.75 to 1.5, and an
amount of solid acid of Ho = -3.0 in a range of 0.15 to 0.40

10 mmols/g.

[Claim 2] The active clay according to claim 1, wherein the
active clay has pH (25°C) in a range of 2.5 to 5.0 in an agueous
suspension of 5% by weight.

15
[Claim 3] The active clay according to claim 1, wherein the

active clay has a BET specific surface area of 150 to 300 m?/qg.

[Claim 4] A decolorizing agent for animal and plant fats and
20 oils or for mineral oils, comprising the active clay of claim

I.



