1 DESCRIPTION Title of Invention METHOD FOR PRODUCI NG REGENERATED
CLAY, RECGENERATED CLAY AND 5METHOD FOR PRODUCI NG PURI FI ED FATS AND

O LS Technical Field [0001] The presentjinvention relates to a nmethod
for producing regenerated clay from 10waste clay that is used for the
purification of fats and oils, and)B®CRIPECIN cularly, to a nmethod in
whi ch extraction of oily ingredients fromthe waste clay, and an
esterification reaction between fats and oils and/or a free fatty
acid in the oily ingredients, and | ower al cohol are perforned at the
sanme time to convert the oily ing i i.n the waste clay into
ester that can be used as a biofug%ﬂﬁﬁﬁpgﬁygﬂrodu0|ng a

decol ori zat.i i 0 he 15waste cla rity is

cl o med. oS HRARARSS BRGIMCRIG R EGBRER AT 6b 0. BESEOERATRIELAY, AND
Novenber 15, 2010, the content of which is incorporated herein by
reference. Backgr QMETE{QD BORRAPUCING PURHHEDaT SANS OWlkS ch are
obt ai ned by renoving inpurities such as free fatty acids and heavy
netals fromcrude oil derived fromanimals and plants in a
deacidification process, are purified by renoving coloring matters
such as chi@nrahyikignd carotenoid in a decolorization process. In the
decol ori zation process, clay is generally used, and the 25col oring
matters are ads Q:F in pores of the clay, whereby the fats and oils
are 2 decoloriz An amount of the clay used is different depending
on usage of oil-bearing, seed or purified oil, but comonly, the
amount used is H“"Sprﬁﬁng BYERt Tetadesoto gmethed @5@(@%mgtr?&enprgfe§ Atfrom
oils. Therefore, a |arge anobunt of waste clay that has been used for
pur i flicat wasie elay thas i5 esed ferribie piifcation of fassiaskollse et mdeypartdudariys to a
regarded that commonly, 30 to 40 mass% of oily ingredients on the
basi s of methotlah wiichexahctidneofalilgyingdiients SronthanehstecdI®y, Bd Aedtérefionest e
clay that has been used for the purification of the fats and oils.

The wast ereghiidh tebwda MAlsYandioHP QREEr AFred | o I'S
difficult cf or 1the WasteS cll ay to bre diesp fdl lﬁﬂéé,@?}taftﬁ ! 6%%%*%%9

a |large f I.S.NE
Femove t naCt ot neflobied AL Sisiplif O steE”ﬁ? by Ua ST BD wpffe lay
met ho t ho for e a t he 0| |ngred| ents
cont ai ned‘“?%es{tq{gﬁ%@? cu @?{W@ﬁmg{%}cm golobzgfiog<apraity & the
st eam net hod, a sol vent extractl on nethod, and the |ike have been
revi eded Weste playrel ated art (refer to Non-Patent Docunent 1).
However, it is difficult to conpletely renove the oily ingredients
that are presemridrity isdaipedes JaparchePdtbmagipticatiayNo.a0d 0235208, ¢itéd ve
treat nent nmeans has not been found yet. In addition, the waste clay
in a statiovdmteils2ESY fle@bonfeht Wﬁﬁﬁhs 15@6]‘?0ﬁfed%?é’n'/‘l)9f‘ef9ﬂeh&’e
ingredients is adhered still to the clay after the treatnent is
mai nl y di sposed by conbustion or the like. [0003] In addition, in
recent years, as the nethod for extracting the oily ingredients 20
fromthe ecI a method for producing a biofuel in which the
fats and Ig/acl rq“ﬁ‘ m waste clay is made to react with an enzyne to be
deconposed into fatty acid, and the purified fatty acid is made to
reactZ0wi t h Iowe[ﬁo%]cohol to obtain ester is disclosed (refer to
Pat ent Docunent 1).

Fats and oils, which are obtained by removing impurities such as free fatty acids

and heavy metals from crude oil derived from animals and plants in a deacidification
process, are purified by removing coloring matters such as chlorophyl and carotenoid in a
decolorization process. In the decolorization process, clay is generally used, and the

25  coloring matters are adsorbed in pores of the clay, whereby the fats and oils are



Citation List 25 Patent Docunent 3 [0004] [ Pat ent Docunent 1]
Japanese Unexam ned Patent Application, First Publication No.

2003- 336082 Non-Patent Literature 5[ 000p] [ Non- Pat ent Docunent
1] "Technol ogy for producing edible fats and oils" witten by Tetsuo

Ono and Si@é¥dtded O An@hRubt ofalt biay skédy diffrbld padindonl 8de Y oil-bearing
Busi ness Center Co., Ltd. 10 Summary of Invention Technical Problem

[0006]  seed o ﬁ@aﬁ@é&ﬁ,iﬂﬁf@oﬁ%@ th Andoifit L&léa;j; ég).ls-% Laﬁara@%m chahe band

oils, waste c containing a ge anmount o 'y 1 ngredients Is

bt ol gt HELTS AR O e B R B o n Sy PG g, bR 40P

difficult to_extract or renove the oily ingredients in the waste clay
or the faP¥iigagonpof therlplgandpds @réﬂ%\filﬁé%ei"?ﬁy(@qét’e oi ly ingredients.

In the nethod described in Patent Docunent |, when deconposing the
fats da@nd oil s il itegarded that coéramoily 30 & 4(mnbss?aof ally iagtedrepés @nthabasiodf
enzyne i s necessary, and thus 20there is a problemin that the cost

may be i ngiRaseshs of H¥QIdy adhercs to bt Rediids iffhe Whdl€ Elay RRl Bad Seed WWEERIr
i npact put on the cost or environnment for disposal of the waste clay

Itself, ath%?%glﬁg?ﬁd?{ of i gai’sf dd st h?hQWa%;teic il &ﬁis@Q&H%@s riﬁ’ﬁﬂns;rl’élt he

wast e cl ay reusi n e waste clay after the extraction of the

i 'y ingredi 25has. b i red. _ since the clay is. .
el Gt vel Joufoano E ol FERisht e b Svas b Bie olf e lodtapiog

has not been substantially conducted. [0008] The invention has been
made in cBsETRRaNNtOh oy ingredigit ed dBsdt ismeerseaty durrsiovRde oilngrahents
obj ect thereof is to provide a nethod for perform ng regeneration 5of
a decldl or inztht wastectgydyi anyarbitraviasedhiod] ay and production of a
recycl abl e compound fromoily ingredients in the waste clay at the
same tinme in a goaveihaor BRPREhg (ROt ingRdicatsRoptlimibh @R093ste clay, a wet
rendering method, a pressurized steam method, a solvent extraction method, and the like
have been reviewed in the related art (refer to Non-Patent Document 1). However, it is
difficult to completely remove the oily ingredients that are present in the pores of the
15  waste clay, and an effective treatment means has not been found yet. In addition, the
waste clay in a state in which several to several tens of mass% of oily ingredients is
adhered still to the clay after the treatment is mainly disposed by combustion or the like.
[0003]
In addition, in recent years, as the method for extracting the oily ingredients
20  from the waste clay, a method for producing a biofuel in which the fats and oils in the
waste clay is made to react with an enzyme to be decomposed into a fatty acid, and the
purified fatty acid is made to react with lower alcohol to obtain ester is disclosed (refer to
Patent Document 1).
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The present inventors have nmade a thorough investigation to solve the
10above-descri bed problem As a result, they have obtained a finding
that the decolorization capacity of theywaste clay nmay be regenerated
whil e producing ester fromthe oily ingredients in the waste clay by
m xi ng waste cl 4] ower al cohol, and an acidic catalyst, and by

whi ch they have acconplished the invention. [0010] 15That is, the

i nvention provi dagnfnBBLHAR 1f OUapiREILCHAGNTIRUFPRERUEAIELRY, Firs

regenerated clay, and a net hod produci ng puri ats’ and oil s,

whi ch hav : O\ acteristics. (1) A net hod for
pr oduci ng@%g@@?g@%ﬁd@%@@% he nmet hod i ncluding the steps of m xing
wast e cl t hat hﬁs been used for purification of fats and oils,
| ower al cORBIPACRAHIISBRYE aci di ¢ catal yst; and perforning extraction of

oily ingredients fromthe waste clay, and an esterification reaction
bet ween the fat[d08%ld oils and/or a free fatty acid in the oily
ingredients and the | ower al cohol at the sane tinme so as to

regenerate a defdnePitatDoumesPHC tTechioldhiefonpaidacimkadible fats and oils”
(2) The nethod for producing regenerated clay according to (1),

wher ei n S@ritien By I0Quddhb %n@SizEgglg Gt (it ahﬁlWFs‘hiSp?,leﬁ%{l‘iglbem” 9§Fb?i3xed

wth respect to 100 parts by 570t the wa ) The
met hod f i e erated clay according to (1) or (2),
wherein t %ﬁéggﬁgégggh”gg&the oily ingredients, and the
esterification reaction between the fats and oils and/or the free
fatty acid in the oily ingredients and the | ower al cohol may be 5
perfornmed at a tenperature of 60 to 200C. (4) The nethod for
pr oduld ngSwemenesfdneentionay according to any one of (1) to (3),
wherein a difference between an L* value of the fats and oils, which
are puri f Tetinical Pxgblehe cl ay of whi ch decol ori zation capacity is
regenerated, and which is determ ned in accordance with a ClEl ab
nethod, and an [ghogjal ue of the fats and oils, which are 10purified
usi ng unused clay, ‘and which is determ ned in accordance with in the

Cl El ab net hod . . : L for produci .
regener at ed cl ar%y %%%Eﬁ(:f%bé)b?,ﬁﬁ%@yp ughfécaé(?ﬁ ?%ﬂ%tf%?%@(fgllwélﬁlgicﬁayézon&%mg
di fference, between a_.Y. value.of the fats and oils, which are purified
usi ng t he® BrERATRPUIRAT elly NS lfmcﬁweiamey-pgpdiugt Aldaihelicetixe metind
which is determ ned in 15accordance with a Lovi bond col ori neter

havi ng a @fdrqating gt wases clay & hegs iespiredn dHaweveragsudesearibedmboveaitss difficult
oils, which are purified using unused clay, and which is determ ned

i N accor darexgatticr herhdne thevilp dedialtoin the weksterchy dreh@fatoand i shat are

(6) The nethod for producing regenerated clay according to any one of

(1) to (SontaherQithe bingingidd@mtdavi ng an acid value of 10 or less may
be obtained by the esterification 20reacti on between the fats and

oils and/or theg,f Lg.l I | i p r
oL Spand/or Ny IRl AREY il Pkl LIURTIEPAT RIS, bRl SN
ggcgrndgggqusgaglg% vgs[t]ge cl%c/ in(t%)a fgll%’ éc?%,él\éwfé%é%ipglpah n,zgpam g%fx&%g%gl gglgd tﬂ%sy
regenerated clay according to (7), wherein the 25acid catal yst may be
a suld0ur i thergds g probem in that thg yostheaynhs inegasedr pr oduci ng regener at ed
clay according to any one of (1) to (8), wherein the | ower al cohol
may be al cohol [B8¥ilng 8 or | ess carbon atons. (10) The net hod
for producing regenerated clay according to any one of (1) to (9),

further includiingddit@aing th&ie iy £gRAEMA R loAXhEosVi GRironment for
decol ori zati on capacity is
disposal of the waste clay itself, a method for extracting the oily ingredients contained in

the waste clay and of reusing the waste clay after the extraction of the oily ingredients

25  hasbeenrequired. However, since the clay is relatively cheap, a review on the



5regenerated with a solvent having an SP val ue, which indicates a
solubility paranmeter, of 7 to 15, after the extraction of the oily
ingredients fromthe waste clay,. 4 (11) The nethod for
produci ng regenerated clay according to any one of (1) to (9),

further i rokadity@f tikowaksd tlag hadwotpekofubshatiilboenduatéd cl ay of which
decol ori zati on capacity may be regenerated to 3 to 8, after the
extraction of thgpgj!ly ingredients fromthe 10 waste clay; and
subsequent |y washing the regenerated clay with a solvent having an SP

val ue, which indjicates.a,solubility.paraneter 7.10 15 d, pH of 3
'o 5. (A TR RS Ll B e Flayefe 2pbB- R0 Sor i ng
to (10) or. (11), wherein the shj _n% of the re en<]grate clay may be
perfor medCisgungpigngesp @pean object thereo B @Pmﬂf@ Hpehed forgier FHgdrggieration
regenerated clay according to (11), further 15including, renoving a
salt f¥ onof ddeaobyenomcapdcity ofwastd tlay andiphiidngianhed ategehablacedpaindyirom
with the solvent having the SP value of 7 to 15 and pH of 3 to 8.
(14) The oy dignts Pribelwasts glavey eieahaieaineinayconoatiestimgcs (13) ,
further including: washing the regenerated clay with water, after
washi ng t BgufiegeBBlafd clay with the sol vent having the SP val ue of
7 to 15 and pH of gto 8. 20(15) The nethod for producing regenerated
clay according @% ﬂny one of (1) to (14), wherein the fats and oils
may be veget abl 8 S. (16) Regenerated clay that is produced
by the nethod for producing regenerated clay according to_any one of
(1) to (15).  The present mventeys Raveapadsd therough ByeHIZagonin syeder at s
and oils, the nethod including the step 250f decolorizing fats and

oi | s Ui ngbaveelesaihedgraliled. chay randiptivly higve obtained a findingdhatrthaigeous
Effects of Invention [0011] According to the invention, the
product i odeceloratied cdpaciny bhike avakie dlaionegberdgsndrited harilopsddcirigaaster fdeh
the regeneration of the decolorization capacity of the waste clay my

Sbe per f opfERfyahobfRnR 3 BctWATR: ¢18y By RRUE WASRICIIBIRRYE alchhs!, REPAVESSC
ester may be used as a biofuel, and thus the estér may be thernmally

recycled in.@ n it - orization capacity
of the V\/aé&eﬂygr %@P?%%fég&%e uli:agg%tg%@gcﬂoﬁr% ?dn%%“‘%s ﬁglll'r egenerat ed cl ay
may be repetitivﬁg used in a process of decolorizing the fats and
oils, and thus k éburchase cost of clay or the disposal cost of the
waste clay may be reduced, 10and the inpact on the environnent due to
t he dlsposal of Thatds, theapverdipnipsovidenxmathogdorgirotusieg fegenasated clay,

Drawi ngs [0012] FIG1 is a graph illustrating a variation

wi th the pessagedefaylandea mathad fatprodadfinglmeficdrfats had oifgywlieh hiteatheed
by a treatnent of Condition 1 in Exanple 1, a free fatty acid, and
fats and ®1loSvine charactéilstics.2 1S a graph illustrating a variation with
the passage of Tine in a ratio of ester that nmay be obtai ned by a

and oi 15, 20r A5 ERad bk Secherdled U557 LRI g R B of.

'S a gr variation w

passage of .tinme in an unt of fats and. oi.ls t ar xtracted.b

Phe 1 ear ke St BORS besirsed thmibestion of ifrandotly, Towed gy nd

illustrating a variation with the passage of tine in _an anount of

fats 2thd o heidicieatalyst;aind perfesniag ekiyagtivn of pn ingsedicrss fropnibie tvaste clay, and

Exanple 1. FIG 5 is a graph illustrating an L* value which is

det er m nedn esterd@Beanivn acacBombetiveen the fats and oils and/or a free fatty acid in the oily
ingredients and the lower alcohol at the same time so as to regenerate a decolorization
capacity of the waste clay.

(2) The method for producing regenerated clay according to (1), wherein 50 to

25 900 parts by mass of the lower alcohol may be mixed with respect to 100 parts by mass



25a CIEl ab nmethod of fats and oils that are subjected to a
decol ori zation process using 8 unused clay or clay regenerated by
the treatnment of Condition 1 or Conditipn 2, or non-decolorized fats
and oils in Exanple 1. FIG 6 is a diagram obtained by plotting an a*
val ue andofithb*wagildley. i n the ClEl ab nmethod of the fats and oils that
are subjected to the decolorization process using the 5unused clay or

the clay regene{gqtmg i dd®r broRatifB Mechéra a%gziyédcg&d%go& (Sodl;fﬁ%} 'vgl@lrein .

or the non-decol orized fats and oiTs 1 n Ex

doror 1 nalftsaf bR ACEEGRNS dod 1E eBRBTE&R e B st

2, afree fatty acid, and fats and ojls. 10FIG 8 is a graph

i |l ustrat P%a“éjy‘?fa‘iﬁ? g{f:? gwym nihgoihrivgredienty and;the lower glephglimasge est er
that may be obtained by a treatnment of Condition 2 in Exanple 2, a
free fattperhuingd ahateniperatumd 60itd 800°C. FIG 9 is a graph
illustrating a variation with the passage of tinme in a ratio of ester

that may be obgmj TIRImBthod fér RS8R regéneﬁi&eaibltagagcﬂ?dihg t&é@m{egog%l)@(s),

free fatty aci 15and fats and oils. OT1s agra

il lustrat o4 Al | sage {i in.a ratio.of ester
that . Bacisty4eRseBeiebah RS RRERTES: Ml WhBihBinsriss Sh
free fatty acid, and fats and oils., . FIG 11 is a graph .

i |lustrat %ﬁ@l% afavlieh desqlagization papapifsis segensrated, ard which iy daterenipgd ipo
ester that may be obtained by a treatnent of Condition 1 in Exanple
3, a freeadcatdaycawith a @Ethbfratthodiadd an ILs.value of the fatsGnd b2ls) whiah greaph
illustrating a variation with the passage of tine in a ratio of ester
that npy iRt At et RY @ WREM i il |

free fatteﬁaci d, and ?aqga%r?g@oi I s.lsgétlgﬁ%ﬂg%gi %@%&aﬁﬁl. Sscfurzlaatﬁi ng

a variati i t age of tinme in an anount 9 of fats and oils
that are @Egl\rgg%&gﬁ%gﬁ%%‘treat ment of Condition 1 in Exanple 3.

FIG 14 is a gr illustrating a variation with the passage of tine
in an amount o@pﬂtﬁ‘sms 89 G nsoqeine Beeesaied @ei'éep%qﬁngﬁéaw%%hktom
Condition 2 in Exanple 3. FIG 15 is a graph illustrating a variation
with the phasugedifferencerbetivaena Yatalus offthe s and oils, whish afepurifiedaising thad
fats and oils that nay be obtained by a treatnment of Condition 1 in

Exanpl e 4clay of whichidetdlofifation capgitqiretdasibd,aindvehich ¥ aeteirhined imi t h
the passage of tine in aratio of ester that may be obtained by a

tr eat pent akbrdaRéhvith @ oditoRd BRARlcRr haviglal @1 18k ¥f £64 ﬁwh@s{‘gn{ﬁsﬁ
and oils. 10FIG 17 is a graph illustratirng a variation wth the

Phe: o7 oat rais SFnt BuE iR, O o T AR st By B I S Gt e

illustrating a. ariation with the passage of tjnme in an anpunt of
fats and @iﬁ%goféwyﬁ%}%&sﬁwm@&olﬂ@n}% Elfye@t%ge?ft[eséf Condition 2 in

Exanpl e 4. 15 Description of Enbodi nents [0013] ]
(6) The method for producing regenerated clay according to any one of (1) to (5),

wherein the ester having an acid value of 10 or less may be obtained by the esterification
20  reaction between the fats and oils and/or the free fatty acid in the oily ingredients and the
lower alcohol.
(7) The method for producing regenerated clay according to any one of (1) to (6),
wherein the acidic catalyst may be an acid catalyst.
(8) The method for producing regenerated clay according to (7), wherein the

25 acid catalyst may be a sulfuric acid.



In the invention, "clay" represents one that contains nontnorillonite
that is a mneral as a nmain conponent, and has a decol ori zation
capacity with respect to fats and oils.gIn this specification, the
"clay" includes naturally produced acidic clay, and 20activated cl ay
t hat nmay be obt8) Tiedmbtholl teairodgritidegaciatcd clay aycomiing taany am@fa(m)m(S)

acid such as a sulfuric acid and a hydrochl oric acid. In the
I nventi Onwheﬂéﬁﬁﬂlgl&bé%}ﬁlodhﬁpl'hﬁ§ B@tal%oﬁéléh\év ?%torhés?) cRERAN ausifd for
purification of the fats and A purification nethod is not

particularly Ii e
for produci ng p{}‘pﬁ? Hl%ﬁ a)tdgogﬁlfggggp%m ger?teg&ﬁsaé?érs%%nﬁyng%e 6{1@23)

I n invention, the "fats and qil s’ nts .ester
. . gl §e eﬁlﬂﬁerr peluginge Washing dhe;regenerale %Ol“gwlyeﬁ ﬁﬁgﬂ@flogcwﬁw is
aC|d and glycerin. The fats and oils in the invention is not
par ti cul ardggndriteil wath aalveshbaviss an8P valus, wihidh oidicatesonzodinlityfparanyeterc
gl yceri de, and exanples thereof include fats and oils that are
extract ed7f¢ vinafiegeicaliractiontethadity Dignddicas HenYixeanste skhgane, oil seed
rape, safflower, sunflower, and corn, and fats and oils that are

extract Ed from any Tt m’éﬁioﬁrﬂ) rodedify re%énérht%ﬁ%ﬁty%é’orﬂﬁ%tté anP IR (1 (b) to

t hese, i's preferable that the fatisand oils”in the invention

vegetable X

addi t1 on. (el peb B bBHE e bR RACh ARSIk MR dsPrigrizagigne,
have been subjected to a deac |f|c i ON process mpving a free
aci d vi t ooy R@V%eir?ge@%@&ﬂ do Sgfiter tacy Xirstipaol ‘ﬁ?ﬁfﬁ gredipals fag the
oils may contains a little anount of free acid or other inpurities.

[ 0014}0 | Wﬁﬁ@d‘WOaHMMW@ Reghemetharegenciatod] clasnwith asolveut aging an SP
produci ng regenerated clay of the invention, the waste clay, and

151 over  avslogiobhicinindicates acotlibilite phalnetdr, c&mtormmdpm of3 & h ot her,

and extraction of oily ingredient fromthe waste clay is perforned to
regenerate a deqo) ghé ﬁﬁﬂio%rfopﬁf@aﬁahgrégtenérQ@d\e@a%ta%c&Jdﬁﬁg to (10) or (11')n
addition, in the nmethod for producing the regenerated clay of

i nvention,. an.e erlflca Qn_reac en e f | s
andror o PPERITE AL AR TR RGN ag g BE Reitiinc fﬁ@t?%go&t%wer

al cohol is performed at the same tinme with the regeneration of a
decol ori zat i on dapabe mpthodienproducing seeentpigg clayacerrdingdaetl)afucbpol

are mxed with each other, since the oily ingredients and col oring
mat t ets t hetudarge rgmesegt Sillh frporths regendrhied whyt altar iveaghmegdheregermratediclapd
thus the decol orization capacity of the waste clay is regenerated,

the clay R&maNe fvdns agviagdieBH lluPsl 7 fo 1GadndyH ef 3tdhe fats and oils,
and the like. In addition, since 11 the decolorization process and

th t q
clay my be 1 'eSQt Lt vhﬁﬂ%ﬁ?ﬁ%ﬁ%ﬁﬁé RRATR LI REGIBRER PERDE,
catalyst s, furthe

h
ey e e SR B sk st AT Wi Sl At v fine S feen R chev e

fatty bSacid that are contained in the oily ingredients extracted from
t he wast ewithdle sodyrnt bpwng the SP value of 7 to 15 and pH of 3 to 8.

20 (15) The method for producing regenerated clay according to any one of (1) to
(14), wherein the fats and oils may be vegetable oils.
(16) Regenerated clay that is produced by the method for producing regenerated
clay according to any one of (1) to (15).
(17) A method for producing purified fats and oils, the method including the step

25  of decolorizing fats and oils using the regenerated clay according to (16).



| ower al cohol occurs at the sane tine with the regeneration of the
decol ori zation capacity of the waste clay. Due to this esterification
reaction, ester of the fatty acid and tshe | ower al cohol may be
obtained fromthe fats and oils and/or the free fatty acid. Since the
| ower fat AdvatagtoasEffects ohlnvbnticey be obtai ned fromthe
esterification, has 10viscosity lower than that of fats and oils, the
| oner fatty aciﬂm@gFer is suitable for usage such as a fuel. I n
addition, in the invention, the esterification reaction represents

both (1) a reac]j | i.Gh i.n.chains of t fats and.oils (i.e.,
glycerin-fatty %%#%mgggereq%ﬁ%EPﬁéﬁ?ﬁ%@?mgwégggwrﬁpgnﬁFPg%fm%ﬁéems"‘
exchanged_wi th each other, and the_fatty acid ester of the |ower

15al cohol MFSVaslefadva fagjthegrgenersfion of %@@@&8%@%%&%@@&%@@ glay fray
acid including a product generated due to deconposition of the

gl ycerd n-lpfapftri%rmﬂdt hetsame Ame in heohvanesnt mavotrol The praslsicet ¢stdreny wnded
fatty acid ester of the |lower alcohol is generated. [0015]

| n the i nsenbiofir], andehisaheestal mohied theepigsesictedahaakady Mavieng il or

| ess carbon 20atons. In the invention, only one kind of |ower alcohol

may be usggiti, tik d&ékﬂ&ﬁ;dﬁ‘%&;&@ﬂftﬁ@%ﬁst%ﬁ?%h& rddQU&T %&gm#glﬁﬁ%

be used. The | ower al coho bé a straight-chain type or

xampl o, Senichaky OB A W ROR ERIRAT LR bioBkn i Y R RGPS aod Bl

1- propanol,, 1-bytanol, 1-pentanol, and 1-hexangl, and
25br anc hef(‘}]-dctﬁﬁ? © RYFE93H ‘é)%{ Of;q?%yofl’fcﬂle g'lﬁE‘Pf'aE%f’s‘Z Qg'ihﬁ DA clayiay be ipduersh
may be 12 exenplified. Anong these, it is preferable that the

| owerlGal cailghe impachen thecsaviroometalundmdealisoesal aif derday may be rasinesd.

al cohol in the invention is preferably a straight-line type, and it
is preferable that the nunber of carbon atons be 8 or |ess, nore
preferably 6 5or less, and still nore preferably 3 or less. As the
| over al cRhef DestABGHA bLBIdngset hanol , ethanol, 1-propanol, or a

m xture thereof is preferable, nethanol, ethanol, or a m xture of
nmet hanol and eyﬁgnal is nore preferable. Since edible fats and oils
may be purified using the regenerated clay, ethanol, which nay be
used for foods,_.is,still e preferable. [.0016] 10Although not.
particularly |iftLEa gﬁapﬂghﬁpgtﬁg{ SIATALOR ‘g‘aﬂllﬁgéﬁa (HBE B rapg of

| ower_ al cohol be 50 to 900 parts by mass on the basis of 100 Farts by
nmass 16f visksr éhatmay beabtaingst lf @ iregimentid@Canditdmol indExasnpiy 1.rrefses, fatiydcid,
still nmore preferably 200 to 900 parts by mass. There is no problem
even whenidHetsusddilanount of the | ower al cohol is much fromthe

vi ewpoi nt of regeneration capacity, and 400 to 900 parts by mass is

still more prefmGablen grhpfMivstarind Heariafish Withf the Phdsiee o tBNPR dYafio 6f
waste liquid disposal and cost, it is preferable that the used anount

of the | . i re: nr 00 .
part o by as (SR e A o G BTN CRBR S T5 s £ g el doie
When t he u%ﬁd anguqt of the | ower alcohol is set to 50 parts by nass
or more oA BALHE of 100 parts by mass of the waste clay, a
probability in which the | ower alcohol and the waste clay 20cone into
cont && with eddf divfegraphdhushating a waitation withtthe passagsr offtinesini sorammant ol
performed in a relatively suitable manner. In addition, in a case
wher e a shaiswaadioilattht ateextiakted &g tleatrgaonanto$ Cohtigion tiHaExkelevast e cl ay,
the | ower al cohol, and the acidic catalyst are not used, when the
| ower al cohol iEGHPisAsagh hmsﬁﬁﬁﬁgh@fhrtahsn A3 the PhssdQibMhd M AantBinbof
oho

of the waste clay, the |lower alc al so functions as the solvent,

and {NUS EREMBHE ot hidVexuhlify ﬁ?kl%‘éiﬁéaunﬁ%,n%g?g‘aﬂgﬁpﬁ 3%9%&:%%' pst are

sui tably mxe eac

FIG. 5 is a graph illustrating an L* value which is determined in accordance with

25  aCIElab method of fats and oils that are subjected to a decolorization process using



13 conme into contact with each other. [0017] The | ower al cohol that
is used in the invention may have purity of 100% and may include

ot her solvents such as water and have Igpwer purity. For examnple, it
is bpreferable that the purity of the |ower alcohol that is used in
t he i nventmgod bRy 20 clag rddidltatoddyyethe tredtarcabbyCORitien 10O0Ponditich Starl |
nore preferably 90 to 96% The | ower al cohol having higher purity is

pr ef er abl goR8cM -l F8s hrd 8ils ﬁ\mﬁ{pl@{_ waste [iquid may be further
suppressed. On the other hand, in a case of using the | ower al cohol

havi ng purity 0% ,the free. fatt cidis not likely to he

Cont atned 1 n”t nEIH Py dizarashEfe bRt Een & Dithe phdEbY vise e GHERD
clay, and in a case of us[n% t he | ower al cohol having purity of 90 to
96% t her @iethodaf tlenfatsiad ofls that Ree subisetel 49 thy dgeplgrizaidbereesss Bsinethei n
the oily ingredients, which are extracted, in an anount of

appr oxd matuelsyd My of €183y leperdisted by drettreatmertt o€ Caadition 1aatCaindgioni2s onthe
particularly limted as long as the 1l5esterification reaction is

sati sf act gy dR@NdrpaPels ahP BRI BrandISft al yst, which is used as a
catal yst for an ester exchange reaction or an esterification

reaction, may Ach di.c t,; ' 40 :
i nvention may g@dézqg% gﬁgé@gﬁgﬁb g?&gég%zlc‘?ﬂtg?@%ggﬁagégaujzrsth)l/ﬁsF?atlo of
Speci fic exanples of the acjd catal yst_jncl.ude ingrgani ¢ aci ds such
25 a sul f Eahadpe, DeORIBPEPY AdErEhE pECOMHIOML i Pxatblad; ireg fy aeid,
organi c acids such as a 20phosphoric acid and a sul fonic acid.

Speci fi c @b and als. t he acidic solid catalyst include solid acid
catal ysts such as an ion exchange resin, zeolite, and silicon dioxide
conpoBl t e, and FIie 8lis kgraphnliddtratingu eatiaton, widnthg passagk bhtimefin acatahi af
catal yst may be used, or two or nore kinds of acidic catalyst may be
used in agt@ARiIRAY B EHbtGABPHPA tleMenOFPOSH difGSR in EkarhSle B! £Tieé ﬁiﬁ%ﬁhcid,
that the acidic catalyst in the invention be an acid catal yst, 25and
a sul furi } .sul fonic acid, a mxture of the sulfuric acid and
t he sul fo%}cgﬁgsgifng,am%'r 14 a conbi nation of each of these and anot her
acidic catalyst_is.preferable. |.n addi.tion,.the sulfuric acid is

D ef er abi e 1 onfICh o SiBBR I aHng & SHisH B Ryt P asiane bt GmBah 8 ard of

Al t hough not particularly limted, it is preferable that a used )
amount of csitdhagpatpeoiangd o tigatment of ondigop3 i Exgmpladsa fse faity acid,
basis of 100 parts by nass of the waste clay, nore preferably 0.5 to
80 palis dfassmd slsi || nore preferably 1 to 40 parts by nass, and
still nore preferably 2 to 10 parts by mass. Wen the used anount of

the acidi c cat aFB0iiSa geiph Whishiting 4 earddtiov avideme Hhakase s£tNee in 4 Ao of
esterification reaction between the fats and oils and/or the free

fatty aci i i . 3 1 .
A et hod faer et (W of 8 ibanichy pROpRIUN RipERAGH: 2 AERREMY acit
catal yst s t particularly limted, and for exanple, all of the
wast e cl a??d faﬂ;ea"l%o%tr al cohol, and the acidic catalyst may be m xed

with each other_at the sane tinme, or the |Iower alcohol and the |
sul furic acid n%lﬁ Bél%féﬁﬁéhﬂli%ﬂﬁt}“?a%m@bﬁtpﬂ Wlﬂbﬂlwéftség%@fé}m? B HEtigioked
with each other. 15In addition, it is preferable that the waste clay
be cu20 or egerdhatdnipehooktainbd by vicalnenbobSondtiomp irkrampla dt a fict Yatgaeid, o
honogeni zati on or m niaturi zation.

and fats and oils.

FIG. 12 1s a graph illustrating a variation with the passage of time in a ratio of
ester that may be obtained by a treatment of Condition 2 in Example 3, a free fatty acid,
and fats and oils.

25 FIG. 13 is a graph illustrating a variation with the passage of time in an amount



In addition, in the nmethod for producing the regenerated clay of the
i nvention, other conmponents may be further mxed in addition to the
waste clay, the |ower alcohol, and thedgaci dic catalyst. Qher
conponents are not particularly linmted as long as they do 20not

det er i or abPfatsendepiks gt tareexuatet b thd froatinsg Fdioaaitonar inth@mple 3.
esterffication reaction, and exarrpl es of other corrponents |ncI ude a

Erﬂf’g? | de, aggd?uﬁ@ﬁ@ﬁ%e s aceaﬁtﬂﬁ%mngﬁ? 5 "‘t‘g“l%?"‘{‘“"“&%
;I 5?nenum gﬁfa angn ﬁt]ﬁagx %nf% rag@&%ﬁf gégg wqtr?g%t‘é)%f%é’ﬂtz 1;1%? yI ene,

t ol uene, acet Onﬁfé} hexane, angl the like, 25[0021]

extraction of tHE: 4P 1SA giagh dushating ?V%ﬂﬁ“@ﬁéﬂ”%f’@a%?'ﬁﬁ‘y‘)ftaﬁ‘éimtqq’@tlo of

esterification reaction between the fats and oils and/or free fatty

acid i ténterod fige fatiyrasill, end &its amddbitstibatinoayehe clitainttbby atrpatbenpef Corditach
by m xing the waste clay, the I ower alcohol, and the acidic catal yst.
However, 1tnEsarplefderable to stir the waste clay, the |ower alcohol,
and 5the acidic catalyst that are m xed with each other using a

di sper si on machigei6& $g;gggxmf%ﬁam?g mrmrsﬁw.a]tnépﬁsghée%ﬁmﬁél {ﬁnbbke

whi | e \/\/armngthe resul m xture so as fur r onot

extractio t re .
or ef or abl S BBt B bPRnSREStcier2 BBt et e Few asidy
60 to 130C, t|II nore preferably 60 to 100C. 10At|rrefor

per f or m n@“@%@a@ ©lscti on of the oily ingredients and the
esterification reaction is not particularly limted, and may be

appr ok i at el y déed Fisregrapl jhutiating ovarstionnotirtbe passagmtfttwe mfanafmdung
waste clay, the warm ng tenperature, or the like. In addition, an

armount  of offatseindioile thao bretdxerattad by tikoiradtrasiter Cohditios 1! m\mﬁm@leep hol ,
which is generated by the esterification reaction, be anal yzed

using a known aﬂfmﬁll9§§J§01§?lghllﬁ§aﬁlcg@§arga§6f?mﬂﬁeth@ éﬁg%%unt Ol?l RPN

time may be preferably determ ned -according to t

generatio amu af,..t he .e rac ed oily
mor edi end SRRy B e TAUBRGH 1l Ol AABERI CoRgH B T aBR 7
preferable that the reaction tine be 12 hours or |ess, nore

preferably 1 to 8 hours, still nore preferably 2 to 8 hours, and
still nore preferably 3 to 8 hours, for exanple, fromthe vi ewpoint
of 20&conBeiceipten PEEmbediment022] The reaction solution after

perform ng the extraction and the esterification reaction as
descri bed abovd0fi3] be subjected to solid-liquid separation by a
nmet hod such as filtration to separate solid clay (regenerated cl ay),

whose decol ori Zlﬂtth@ﬁlvéﬁnﬁﬁf‘él){y’i &R?e‘é&ﬁ%ﬁhethﬁﬁc%%alﬁsf 1981’1&%‘?1116%@@&1 PRa
solution. The regenerated clay t i s obtal ned my be used again

for the I r ter g
 tr eat man oL an A PoRbotee ahdhds FRtboRloRiGEcdrde pihofaedip LM
which is sgpara ed b hes ., dsepar i on, ycontalnthe
ester of ¢ #%EIES \é't{?ﬂ‘%‘l g‘i‘ﬁj/%‘f’yﬂ qsé’@mlr%[ g‘é‘ir% agidhe ¢lA% apdwer
al cohol , nfm%l ycerol that is a reaction by- roduct the catal yst, a

m nut?® arastinated tlayikas mastheyobiaine by tregtingdhd acidiatclay with ah metganic acid
according to circunstances. Wien a sulfuric acid is renoved fromthe
obt ai ned duchus d spléurid amid actohgldroghléic acideet hod in the related art such
as neutralization, water-washing, and adsorption, the reaction

sol ution may quﬂﬁ@ﬁnvé&lcﬁl fwadte cﬁfﬂ’ere??e%@ﬁtk 5 2) ?f?c{t Hhd Q&Dfdsmdﬁ%}lﬁggétgﬁ

sulfuric acid is renoved contains” ester of t | ower 10a

ol - O g BREGTY A AR el %tfpﬁﬁwﬁﬁ%ﬁﬁﬁﬁﬁd e et o

regenerate of. the inven he est whi ch is, obtained b
g whlclC escribed in a met 0& }'or pro um% purl%ed fats and oils described later, myay

25  be used.



20[ 0023] The regenerated clay, which is separated fromthe
reaction solution obtained after perform ng the extraction and the
esterification reaction, may be furthefjgwashed with a sol vent having
an SP val ue, which indicates a solubility paranmeter, of 7 to 15. The

extracted oily Inifs aflichés tidTahts Ahe oAt RpRReshts @stérhﬁe.r?g@é}m-&w@cm ay,
a product of the 25 esterification reaction, and the It ke may be

washed an e . i AR nt - i -of ;
that the Sy ERY My e BENDG act/an SERCRE" The fors SAGF IR Fyfention
and renoving, oily i edj ent havi ng th val ue 7.to 15.be
over a cbigt piitlafs HFled % Sner dheShs o7 Ol ity id Bpieidiaend
reaction in consideration of solvent separation, On the other_ hand

si nce t hecxsimples thgicefinehids fathand pignilitare pxtaacted o vagriatde atatesials such as
treatment nay be washed in a relatively efficient nmanner, a sol vent
such as xydybaan, staimeendsced capepsafilowerdsindbosee ahtl adrnh adklatshmdSHs izt we
of 7 to 10, al cohol such as isopropanol, ethanol, and nethanol that

have the SRrat@ddUforRfanihial hiitckiuls 0H ad fifhestad enedfs. t P@SEhoBysebR idigietbrable
[ 0024] 10When the m xture of the waste clay, the acidic catal yst, and

t he | ower . t.he. : i . o I t he
rosul ¢ ant "1 RS g bR BF rRERAEC ARClbRATRALS cRiriqed fbfcegRitle, o
on the basis of 100 ts b s qgf .the regenerated clay that is

obt ai med MEEASH JF GG 5 ab AR CUs T SNGT0n ‘ERATRPHE DRCFEn
of the acidic catalyst that is added, but the pH is approximtely 1
to 3. Thebesgubjecied toadgacddifipaion praeesy shispoying %ﬁew%@mﬂw@ alkali in
regenerated clay of the invention is carried out in an industri al
faci|1Gy, advahegiard prgfesalddy bas the fois and ops pay cantiaml aditdeirmogdf fiee acid or
wast ewat er generated by the washing treatnment of the regenerated
clay, is bihet ingshritiesa facility formed froma material having high
acid resistance. Accordingly, after the extraction treatnent, when

t he washi ng tregbq&rt is perforned after the regenerated clay is
neutralized, the pH of the 20wastewater that is discharged nmay be

i ncreased. As a.resul he range of t 1.0 of a material that
constructs the Pﬁ@ﬁP??&fﬁwﬁﬁl nﬁ%ﬁ@maﬁgﬁhﬁ£§e may be expanded. [0025]
However, it is preferabhle that the pH be | ower in an aspect of the
decol ori zati on ﬁﬂaw@mogl for progusingrrgrnarated glay of the nyentign; 1 syaste\ghiyy and
the pH of the regenerated clay 25increases, in a case of using the
aci d tat aloyetr afcoholy hed aixadidicicatalyst areminethwithgaguother, aid ediracgon ofoily
generated fromremaining acid catal yst due to neutralization, is apt
t o adher eidggedifit ffopgtireratadatispeforhel ©frogeherdtda Howldrivaeion tapacity bethe
solid-liquid separation is preferably perforned after an alkali is
added to thgergaction solution, which is obtained after perform ng
the extraction and the esterification reaction, to adjust the pHto 3

to 8, Spreferab .o 1 re preferably 3 il

nor e preferabl y}%aq%ﬁ%? ?rhﬁa n?%il'éc;g @ﬁﬁromglﬁgﬁlée Iieg%&@f mngdnaaﬁgfﬂlgﬁgwnlnon, an
renoval solvent is preferably performed with respegt to. the ohtained
sol id (i.8Steriki¢Rblon seAsHen RetREeR theyfpis a%ﬁ@ll%ﬁwﬂpli 3 DRty SCGSBAT I ¢ he
adj ustment of pHis not particularly limted. Exanples thereof

i ncl Uik souirediey andibic devwersibebhohs parfbonet & thaseana tie withghe tegpoaaBn ah
anount of the solvent for washing and renoving the oily ingredients,
whi ch i s weesblbwzatioashpadiiyt he regenerated clay, is not particularly
limted regardl ess of the neutralization treatnent, but fromthe

vi ewpoi nt of ecofQfife Rhdit 61a§A6Y t1Rf lotvBLAINGRI SreR Xl wHISRER 8ther, sinck $he
preferable that the amount of the solvent be 1,000 parts by nass or

o Tre 1 OBy B iR RAEAR MERL:s Hhe bRGrBARL o fres HnPRES ofdy PSS
extracted and thus the decolorization capacity of the waste clay is regenerated, the clay

25  may be used again for purification of the fats and oils, and the like. In addition, since



to be washed (that is, 100 parts by mass of the waste clay that is
provi ded for the regeneration), nore preferably 10 to 1,000 parts by
mass, still nore preferably 50 to 1,00Qparts by nmass, and still nore
preferably 100 to 1,000 parts by nmass. In addition, the nunber of

times of tiRelcvalshianlpreaby Bt the Segh@brafia bf ®bldasdioridatioh tasheithute T or
exanple, 201 to 10 tinmes with the above-descri bed anount of the

sol vent, Fgﬁggtg&,afpé ?‘é‘gé‘f)a?yb%fﬁ%égﬁ%e?’ﬁkn%&gl more preferably 1 to 4 tines,

and still re’pre In addition, a
tenperature at ich.the washi ng.treat nen f the,regenerated cl IS
perforned to wa%lhad‘gﬂﬁmr SHEY ]etaﬁglco?q?@yﬁqeﬁ%{”gg?rém@dit%ﬁﬁd’fasg‘ﬁﬁﬁ %‘lﬂa‘ﬁ‘i’l y
limted, and y be equal,  to, or |ower than the boiling point of the
sol vent t (pafer pleolalethertstepifisationrgaction dgbvesnthefags ang oils gndler thetfise fatty
Specifically, for exanple, the tenperature may be set to 0 19 to
200C. 3 n &cid #si asfcontaingdan ther olyniggted entsetracted frami tha wasteatayemid thei nce
tenperature adjustnent is not necessary, the tenperature is

pr ef er abl oweehlcbholroRents tae IRRSRIME til with tif ré@mera®ibn PEHeletbIngz4tha
neutralization treatnent, the washing is preferably perforned at a

termer al Ueablobhe WA AOTTBTBRELI Micalih RSPl Ser dint 283G 4

regenerate clay obtained after p orm ng usi

sol vent fgr hi nd renpyvin he .oi i ngr.edi ent e drjed as
is, or ma 36%\’9 rqhgogmgg]tag eg&aﬁbe%v@%g@ dﬂfgtaﬂgaﬁf @‘?ﬁ%rrtﬁ? ﬁ‘%giﬁﬁw C1¢.0027]
In the cag,e of performng the neutralization treatnent, since the
salt that>&e @Gg%wgr fe acidsster. ovhisfemar be phiaimed fiognthe gstgpficationabaser e
to the regenerated clay, it is preferable to performa treatnent for
r enmovithg Yileosggllawdrithan thakofrfetyand ods.cbie bivay faityt aidhesteras sistableHor usage
washi ng treatnment using the solvent for washing and renoving the oily
i ngr edi enfqigh abSpdigdlfi cal |y, the regenerated clay after the washing
treatment using the solvent for washing and renmoving the oily

i ngredi ents is ya3RRBNMNitHe ﬁw%f?ﬂi('fyﬂ, ittl%ges\;?éﬂvagﬁaﬁﬁl Pg@##:ﬁﬁl %ﬁ‘%ﬁ%}?‘g‘@é ?stae q

di ssolving the salt. An anobunt o I ng soluti

for each i.ng, f u r_of i.ng tines, .and t washi n

t enper at uI\rlé{g('StgJ rng f r%{‘af;%’r?‘{‘%r@ﬁlné roffﬁve\ﬁ%%l alng qis ﬁggmg}%qﬁ,rmffﬁtgy F%{ﬁ 5@?8 {hd the
anount of the weis ing solution is and the | arger the nunber of

washi ng tewiEs aleghol affediresily sxchaneadiyithcad othets frdibie dathread prier ofifag lopie
regenerated clay having a hi gh decol orization capacity may be

obt ailded. algplwl itgshicrated2 ord @) @reaction imwhichdhafipr Bty iaatdahgludiap agiredict
according to solubility of the salt, which is generated due to the
neut r al i zgdnered dut tb ldecommsdsitivg «fahaiglyodrin-faay acdiamRl nd Wicllbwécgand] e
a salt such as sodiumsulfate in which the peak of the solubility
appears adste3d; ; j in which the

sol ubi ity at eﬁ%ﬁ?ﬁ%ﬁ@?ﬁ%ﬁ?@ﬁ@?“@?@%i%gﬁgrgﬂﬁ% the sol ubility
decreases as t [ﬁrrperature increases, it is preferable to perform
the 20 washing at™'a tenperature at which the solubility of the salts

beconmes sufficiently high. In addition, in a |lot of salts, the

sol ubility has 8 “E‘f‘e%efswgvs ths lowex dgehol ﬁpf%setlféﬁ%@@altW@g}ﬁlgméﬁ*SStCHFé?ﬁn
roomtenperature, and in this case, it is preferable to performthe
washidlg aatoms:t eligbe dvgniorhiogheanetkiahof lover aleolpd metyrcaised;[0d @28ikture of
A difference between an L* value of the fats and oils, which are
purified twa orgnérbé&imdsayf loferwiiohbl gieg bk asddzat i on capacity is
regenerated by the nethod for producing the regenerated clay of the

invention, in aryelEyePaltBiol athy RS BEbhEchYigkiR dta &%ﬁé@%tﬁﬂg%c%ﬁs’

whi ch are purified under the Same conditions except t

r egener at i Lit wi th unused cla in.the CElab

met hod iﬁ%’% g# @%Shf%lg‘g%ggﬁa@ﬁ"eﬁg'ﬁmad of F’&%‘,’Iﬂ?fﬁrﬁé’ﬂ&"%‘ﬂH&’“B\’%‘%ay

are preser}t, Put when conparing the difference in the L* value of the
alcohol such as methanol, ethandl, 1-propanol, 1-butanol, 1-pentanol, and 1-hexanol, and

25  branched-chain monovalent alcohol such as 2-propanol and 2-butanol may be



a Y val ue. More specifically, for exanple, in a case where 100
g of soybean oil, fromwhich an acid is renoved, for exanple, by a
common deaci dification process and whi gh exhibits the L* value of 90
in the ClElab nethod, is decolorized with I g of unused clay, 20 the
L* val ue @fenthgiedecol ori zed soybean oil, which is obtained, in the
Cl El ab net hod becones 98.5 to 99. On the other hand, in a case where
100 g of the soxBean Rist.it &bk tﬁé{t}h‘?gﬁx%sflfr?%}hélhﬁtl?ealﬂ?ﬁltlon be

deaci di fication treatnent, ecol ori ze e clay which

i s obtained as,des Q zat

capact 1y Meroaidharabel 18RI e gLt fleh 5P %@éﬂy WG |
that is obtained in the ClElab 21 nethod becones 97 to

The L* valvoe adg ltﬁ@T@P@b@Bhﬁéb%W‘?%fp}f@@ﬁﬂ StamsrhenHay 1@§ﬁ morf'anreé%jﬂé&é
The larger the value is, the higher lumnosity beconmes. That is, when
t he di¥ f eodasse ailmsﬁlhmote*pm&ra.béy Beor Bsor Aete lowén dcahehspeaiitalys imathanol,
even when the regenerated clay is used, the sane 5decol ori zati on of

the fats @Rghdl 1—§r(?§nc§l,h@r AMuged thdradf ik ?re@ﬁﬁﬂ@ﬁhbﬁibﬂﬂ; ethanol, or al MixtWie of
i nvention, the difference between the value of the fats and oils

that are Bﬁ{ﬂapbl%d%ﬁ{ 1% gf’e)fcrﬁgl@t S %‘ﬁ[&%ﬁta‘ﬁgml?ﬂﬁl tﬂégl Inlfay -

val ue of t at's an t are usi ng the un

e i e SengeeR recﬁﬁ%éa@a%olowﬁw& S%Weé??rpffﬂmﬁﬁo;ses?@ry%?r&paﬁfﬁgﬂble

0.4 or 10l ess. In addition, all of the L* values in the

Qi El ab met hod @P&6Nal ues obtained by performing a measurement by a
spectroscopi ¢ col orinmeter SD5000 (trade name, manufactured by N ppon
Denshidku Co., LARhough rio¢pgrtibulefly imitgs it (mbrefwa;bﬂn tha0a nyel. anjc@Lf the Tdwer
addition, a Y value of the facts and oils, which are purified using

the clay glbodlibe50de 000 pirksARL ady dhathaBhdiy of B0 Ree e Madse df ase Ciiynoteo
the nethod for producing the regenerated clay of the invention, Iin a

Lovi bond ,
manut act uﬁl‘@ﬁ%yﬂ’%bﬁﬁ%%é‘%%“%%ﬁéﬁ o RS 20 OB s
and oils fore th e urlflc ti e to a val ue of. th
fats and Sire s wponPl il o Bk R it T il sty e
that the regenerated clay is substl uted with upused claﬁ The Y

val ue of YREPREYPhEsEEN< i janatier arkpilioditd parth Py mers i shH morg erafergple.
color of the object. The smaller the value is, the further it closes
to colfr| Oadhesiber hand: fremithe elswpoints ef whsts kquid dispesal amsbenst. iis praferabls
of the fats and oils that are purified using the clay that is

regener at ghelt thended fgount vithedowtr dlbehdl 8t BotexdenivesmbhaprefessblpA00 td 40D
under the 22 sane conditions except that the regenerated clay is

Subst i t Ut ekt Ba#nmll%@ﬂé préfetaby 3OV IoPRNDaRObPHIBR! AvhbS the used

preferably 25°or less, nore preferdably 21 or |less, stil

pref erabl y é Cérféﬁﬁel%%erﬁ”& 7id deb ¢ T parly bgﬂ%%s%%l o‘?? ﬁﬁtﬂeeosairs éf(?%%ts

5[RegenerdP e re I'nventl

cl ay that produced by the hod for cing.t e regener at e
clay, and 11 H’é"ssr %’S‘Eﬁ@’ﬁ%‘?&!ﬂc? BAP @ 8168’&3%?"?{ ql¢phyl @’éé’%aSE?fC ay
decolorizing the fats and 0|Is In addition, the regenerated clay
that 205 uewve info dendadt avithyeach hthet icecaseseland hys theestsafioatenn mgabaperdormed
regenerate the decol orization capacity 10 by using the nethod for
produci ngindelaigglaitablechadhay @i addidon, v @chicomberan dolivbntsant] bise Bkeys
may be continuously used for the regeneration of the decolorization

capacity @&Hg&ﬁ%ﬁts%‘fé?'tl%‘ﬂ B8 WaS8 RO ISWE alddhBl, faAd ﬁ‘lead%ﬁil@bﬁtﬁlyst{aqgﬁéﬂ

The nunber times of the regeneration of the decolorization

" gener ot 18 Shed RERTHRRLY o Bk Y a%%év%ﬁebéﬁ%gﬁbﬁpaﬁ% PEOh

oils usin the r egener at t.he met hod for produ
\gvaste clay, t%e lower a coho]I zﬁg/o Rl%ctlons as the solvent, and thus th e w ste cFay, the

25  lower alcohol, and the catalyst are suitably mixed with each other, and may frequently



20[ Met hod for Producing Purified Fats and Q| s] The nethod for
producing the purified fats and oils of the invention includes a
process of decolorizing the fats and oijks using the regenerated clay
(hereinafter, referred to as a "decol orization process").

The fats afifle pitd Softhatwity &cho8@dri n the decol ori zati on process are the
same as the 25fats and oils in the invention, and fats and oils from
which a free fa%b¥7 cid or an inpurity 23 are renoved in advance by
a deacidification ﬁﬁocess is preferable. A et hod of
decolorizing t fats an i .1 n the_decol orizati.on proce .S ho
o o1 cul ar 'y 1 1 hhe @yt Bt et iedBenfiie Fifs e BRGR T0h ammic: n
the fats and oils and the clay are brought into contact with each

ot her andMay ncdyderqiagy splyenis suttoas water and lraxe dovegi@uebi | For example, itlen a
dewaxi ng process or a deodorization process is perfornmed with respect
to thé f apesfeaaide tiak thetpuaity off the teealabohalketiatty utdiein discmbentiondtei oo 100%,
process according to necessity, purified fats and oils nay be

pr oduced. mbhepreRyebly 90 tP100%Smda0H nidie prFadBlicnab ve%, PITeasSerdlnap!
particularly limted, and may be perfornmed by a common 10met hod for

pr oduci ng i ohenoi] i.nafit er
bnd compar SEhEN i LS| SRS the torel onBFIRUAR IR g BT RO
be described in nor etail, byt the invention is not limted .
thereto. THPHEX tﬁﬁﬁﬁ]@r !ﬂﬁmctl in acas ng’lﬂﬁlﬂ?egﬂw @cwﬂ&ﬁibawg RU¥Hect
to an amount of fatty acid ester of the |ower alcohol, an extracted
amount of 1Qva thafise gty asid is nobliely Hebeieansiingd indhe oty wapsdiantsthatrare he
regenerated clay, which was obtained, according to a usage ratio of

t he |ldwerexitactsddton? hewvaste ¢lass padin 4 cast o€ usiag the lowaryalt@ohHating purlty of
First, a stirrer (POAER STI RRER AMGH (trade nane), manufactured by

ASH), a tdeiogn%eithEre iod tatenoHTor fc Bled FahERIE@to MdoRtadicMh dRrbilyo a
four-mouth flask. Next, waste clay that was obtained in the

decol ori zabi leaci gi f.6 L wast e clay that
was obt ai]{rflH @%ﬁﬁ%@ﬁg&&%ﬁﬁo@é&mﬁ E??%@goﬁyﬁé&;ﬁ%ﬁuf actured 24
by M ZUSAVWA IN5H§T | AL CHEM CALS, LTD.) in a decoloriztaion process)
was honogeni ze u% ng a nortar, and 75 g of the waste clay, 75 g of
met hanol, and 1.5 g of a sulfurjc acid were put into the flask. A

Di north cool er WABS BuppEw: te aculis patalystis pot nartieuashylaniigdasdpngasdhe er
bath was 5set to 75C, and stirring was perfornmed. A point of tine at
whi chlda restarificatén reaetiemis lsatisiactary peifomeat]. waZomemonly,a eatalgsicwhioh is used as
initiation time. Wth regard to a stirring speed, gradations on the
stirrer wecaalgstior an chtdy exeliEghga rdaClGH bi0dh éstdiicn@sn fattidnOnthy HOWES. |The
addition, after one hour fromthe reaction initiation, sanples for

g g[s 08 ggfn@&(ﬂg EARRY¥ (18RI 18 us ih % AerRIR Hay Obn &idl LAY s(Yr ah Qfdid doRS -

catalyst. Specific examples of the acid catalyst include inorganic acids such as a
sulfuric acid, a hydrofluoric acid, and a nitric acid, and organic acids such as a

20 phosphoric acid and a sulfonic acid. Specific examples of the acidic solid catalyst
include solid acid catalysts such as an ion exchange resin, zeolite, and silicon dioxide
composite, and the like. In the invention, only one kind of acidic catalyst may be used,
or two or more kinds of acidic catalyst may be used in an appropriate combination.
Among these, it is preferable that the acidic catalyst in the invention be an acid catalyst,

25 and a sulfuric acid, a sulfonic acid, a mixture of the sulfuric acid and the sulfonic acid, or



After the reaction was term nated, each of the sanples was separated
into a solid portion and a liquid portion using an eggpl ant - shaped
flask and Buchner funnel whose tare wag,neasured in advance. Wen
perform ng the separation, the inside of the four-nmouth flask and a

per f or at egl fhBhstiH ofldagh @pﬁlegheéndfam@k aMIBTcR aMBEPRDréfeiAbe. 1 IAREMADR)! the
and the washing continued until the liquid portlon flow ng out of the

sol i d por L 60 EGART AN RALP R vidihy Ao ldiRslciAnghdne Tour - mout b

flask were one hour hernostati c of 80Cto
evapor at e then@b@ml and a weight of the solid portion that

remai ned was In addition, a material, which was obtained by
perform ng evaporation with respect to the egg-plant shaped flask to
renove 20net handlthoughgos partipgadh dimiteduit & m@feta%dmthahmsedwmwt gffthe

t hereof was neasured. Measurenent results are shown in Table 1.

[ 0036]5 <Cavidictck@lysPB>0.1 to 100 part by mssoh thd basis bt 00 parth tey thagguifdhe waste
portion vvere obtai ned by performng the reaction 25 while collecting

sanpl es T Qhy 9Rsre pRIFGABALS P8 pdrfl Hyfasadm ﬂ@fy}ﬁéfe@a%b@wm pA&Hs maé

except that 15 g of the waste clay,” 135 g of the nethanol, and

i quia portd Bl ufE Bk AR5l 'M*%Sd%?ﬁ'ﬁ (0L ARig) B2l gcht
52.51 g 1oy o it e aupta denbal muet e RO aghob DR

fats and oils and/or the free fatty acid, and the lower alcohol 1s suitably promoted.
10 [0020]

A method for mixing the waste clay, the lower alcohol, and the acidic catalyst is
not particularly limited, and for example, all of the waste clay, the lower alcohol, and the
acidic catalyst may be mixed with each other at the same time, or the lower alcohol and
the sulfuric acid may be sequentially added to the waste clay to be mixed with each other.

15  Inaddition, it is preferable that the waste clay be cut or ground before the mixing so as to
improve reactivity due to homogenization or miniaturization.

In addition, in the method for producing the regenerated clay of the invention,
other components may be further mixed in addition to the waste clay, the lower alcohol,
and the acidic catalyst. Other components are not particularly limited as long as they do

20  not deteriorate the extraction of the oily ingredients or the esterification reaction, and
examples of other components include a promoter and a solvent. Examples of the
promoter include thionyl chloride, sodium citrate, dimethylacetal, a metal catalyst, salts
of these, and the like. Examples of the metal catalyst include zinc, aluminum, tin, and
the like. Examples of the solvent include xylene, toluene, acetone, hexane, and the like.

25 [0021]



(Gas Chronat ography Anal ysis) Anong the sanples for gas

chr omat ogr aphy whose sanpling was performed during the reaction,
approximately 30 ng at Condition 1 and;approximately 200 g at
10Condition 2 were transferred into a screw cap-attached test tube,

respectively, 1T exdfachexafe aig inkrédiet fromi tie Has@ ok AduahvesieriReiees
to each sanple in the test tube, and each resultant m xture was

m xed. Th cti&hl?et&vﬁ%ﬂih% 4t 2 %ﬁﬁ%@édﬁ@l%leg? £did Ho@k loﬁg ?%9&{‘@&?’%{1%%%

was divided into t ayers. rwas transférre a

sanple vial, and s set tp a l.e. f as chrg ography.. Ga

ch ?8 mat ogﬁ’é‘f?ﬁ 9]%}&%@"\5 r l?eolgefrrgoamﬁé ;gﬁ“i‘@gﬁ%ﬁ g{ﬁ%ﬁ) F]g‘ Jﬁgfé’r“%lr SI'EPO%/‘HI* ?‘Hﬁ\ﬁhﬁ g
condi tions, and peaks that were obtained were classified into fattél
aci d met hididigsa@tyst FAgsyever, itis preferablede sir thempastepbyo ey alrohoMand
diglyceride (DG, and triglyceride (TG, respectively. Then, each
conpodi t i trakidictdtaysidisat aed miedvath daclothar nsing e dopemsmamapbide, ar ea
wWth respect to the total peak area. Results of Condition 1 are shown

i n Tabl e Rorandixet, @ stitrer, apflopedist! bf theQfke GANR WardiingthR r&suRBSHAWrE Ko as to
Table 3 and FIG 2. Colum: DB-5ht (15 m) (manufactured by Agilent

Technol ogm)e%p@ﬁ{oeé i extridiiol g}]d hyede’sfeglg%at@ %ﬁ%@g e hg%dchﬁ&ﬂ Y 90

m/mnute. 2 ow rate of hydrogen: ow rdte of air:
of ot et BETHLIG A & 1BHIERPIPE ARG IGED Brhi e G PESGEIY Fop beL, ad
mnute) --> tenperature rising at 10C m nute -> 350C (for 20 m nutes)
Anmount  of stilhmpredueferably 6Q.taM00°Gpl i trati o: 50. [0039] 10[ Tabl e 2]
Table 2 Condition 1 After one hour After two hours After three hours
Af ter1(f our hour & tiitMBr performing the extraction of the oily ingredients and the esterification
reaction is not particularly limited, and may be appropriately determined depending on an
amount or quality of of the waste clay, the warming temperature, or the like. In addition,
an amount of generation of the fatty acid ester of the lower alcohol, which is generated
by the esterification reaction, may be analyzed using a known apparatus such as a gas
15 chromatography and a reaction time may be preferably determined according to the
amount of generation. There is a tendency for an amount of the extracted oily
ingredients to increase depending on the reaction time, but it is preferable that the |
reaction time be 12 hours or less, more preferably 1 to 8 hours, still more preferably 2 to
8 hours, and still more preferably 3 to 8 hours, for example, from the viewpoint of
20 economic efficiency.
[0022]
The reaction solution after performing the extraction and the esterification
reaction as described above may be subjected to solid-liquid separation by a method such

as filtration to separate solid clay (regenerated clay), whose decolorization capacity is

25  regenerated, from the reaction solution. The regenerated clay that is obtained may be



31.5 34.1 34.8 36. 3 FAOOOOM1.81.41.10.9DG8.6 86 8.4 8.3
TG 58.0 55.9 55.7 54.5 Total 100 100 100 100

10

15

20

25

16

used again for the decolorization of the fats and oils as 1s or after performing a treatment
such as drying.

In addition, the liquid portion, which is separated by the solid-tiquid separation,
may contain the ester of the fats and oils and/or the free fatty acid and the lower alcohol,
glycerol that is a reaction by-product, the catalyst, a minute amount of free fatty acid or
glycerin-fatty acid ester according to circumstances. When a sulfuric acid is removed
from the obtained liquid portion according to a method in the related art such as
neutralization, water-washing, and adsorption, the reaction solution may be used as a fuel.
The reaction solution from which the sulfuric acid is removed contains ester of the lower
alcohol as a main component, and thus viscosity is low and may be suitably used as a
fuel.

In addition, in the method for producing the regenerated clay of the invention,
the ester, which is obtained by the esterification reaction between the fats and oils and the
lower alcohol, may be used for a fuel or the like. For example, in the method for
producing the regenerated clay of the invention, as the lower alcohol that is used for the
extraction of the oily ingredignts, when lower alcohol having high purity is used, an acid
value of the ester, which is obtained, may be set to 10 or less.  The ester that is obtained
in this manner and has an acid value of 10 or less may be used, for example, as a biofuel
and the like.

[0023]

The regenerated clay, which is separated from the reaction solution obtained
after performing the extraction and the esterification reaction, may be further washed
with a solvent having an SP value, which indicates a solubility parameter, of 7 to 15.

The extracted oily ingredients that are attached to the regenerated clay, a product of the

esterification reaction, and the like may be washed and removed by the washing



[ 0040]

[ Tabl e 3] 15Table 3 Condition 2 After one hour After two hours

After three hours After four hours FAME 70.8 86.4 94.6 97.7 FA O 0 O
OM54.13.21.60.7DG10.25.8 2.7 1.14} TG 15.0

[0

15

20

25

treatment. It is preferable that the solvent (hereinafter, referred to as a solvent for
washing and removing oily ingredients) having the SP value of 7 to 15 be lower alcohol
that is used for the extraction and the esterification reaction in consideration of solvent
separation. On the other hand, since the oily ingredients that remain after the
regeneration treatment may be washed in a relatively efficient manner, a solvent such as
xylene, toluene, acetone, and hexane that have the SP value of 7 to 10, alcohol such as
isopropanol, ethanol, and methanol that have the SP value of 11 to 15, and a mixture of
these may be used.

[0024]

When the mixture of the waste clay, the acidic catalyst, and the lower alcohol
after the extraction treatment is filtered, and the resultant filtered material is washed with
200 parts by mass of water on the basis of 100 parts by mass of the regenerated clay that
is obtained, the pH of washing wastewater depends on the kind or amount of the acidic
catalyst that is added, but the pH is approximately 1 to 3. Therefore, in a case where the
method for producing regenerated clay of the invention is carried out in an industrial
facility, a facility such as a drain pipe, which discharges the wastewater generated by the
washing treatment of the regenerated clay, is limited to a facility formed from a material
having high acid resistance. Accordingly, after the extraction treatment, when the
washing treatment is performed after the regenerated clay is neutralized, the pH of the
wastewater that is discharged may be increased.  As a result, the range of options of a
material that constructs the facility such as the drainpipe may be expanded.

[0025]

However, it is preferable that the pH be lower in an aspect of the decolorization
capacity of the regenerated clay. In addition, when the pH of the regenerated clay

increases, in a case of using the acid catalyst for the extraction treatment, a salt, which is



4.6 1.2 0.3 Total 100 100 100 100 27 [0041] In the results of FIGS.
1 and 2, and Tables 2 and 3, the free fatty acid was not detected at
all of Conditions 1 and 2. It was considered that nethyl
esterification occurred at substantially the total anmount of the free

fatty aci gedehéd Aom eRGRIMORSH RVt dE té ReutFA28HdrO M apt to adherel 13 the
addition, "at Condition 1, a ratio of the triglyceride decreased with

i corr oonBasHEd S h e AT Ao En L BB sefgrfiis pRECAG
e L i B
10fatty acid nethyl ester (FAME) increased. [0042] (Wth Regard to

Ext r act edP@isoning B ertraefioarsd g esperification regpfeon, &1 adivsithecapld o 3 ka8,
peaks, which were obtained fromthe gas chromat ography anal ysi s

chart,5 wapretbrabld 8cb d0\6, mEaprifiralgy driotort.5,tand tll endrapeefaable Xt to &¢ tuedithen
anmount of the 15fats and oils. Results are shown in FIG 3 (Condition

1) and Fl Fedvdsiadichtréht dding a removal Eél%ﬂtri@ﬁtﬂférﬁ?l?fpeﬁbﬁ%d ﬁitﬁ%péot tb the

could be seen that the extracted anount of the fats and oils did not

vary wit hg@t@@e@%@lﬁcﬁ@%aget Jﬁ'g&?gﬁéd Qﬁg)qi tn@ichdi AR g&\g\;f?ﬁﬂ@tﬁgﬁl%tn%? gf

the extra s and oils 1 ncrease assage

of time at, Condition 2 At. Conditio it.was i e hat . t hey.e was
o posst by PHAS DGl T b s bers Rt i Ba sy Sadan
fats and oils by setting relatively |onger extraction tinme. [0043]
(Wt h Regearbonate, ped dicdiliezat i on Capacity of Regenerated O ay)

Exam nati on on the decol orization capacity of the regenerated clay
was pHrformed udi0lg] the solid portion (the regenerated clay) that was
obt ai ned as descri bed 25above. 28 Specifically, a stirring

rod, a stirrer, AgRthodnt HaNETITRR forPAsHRTZ AMIrBmBY A itiekeskist ifﬂFﬁ:dients, which
four-mouth flask, and 100 g of the deacidified soybean oil was put

into the flJ ;
B L
(trade nane, uf actured by .M ZUSAWA 5.1 NDUSTRI AL EM CAl LTD. )
s ot | el e it AT e R o r S e SR HAL TP
out for one hour at 105C under reduced pressure while Eer form ng
stirring watehgispawl.dt ispreferablethydbs amevnt of e sohisatbe 08y pads b wass or
white, the regenerated clay that was obtained by Condition 1 col ored
dar k b aylest foe eadyeashing wehtmbrtyontthabasiast 100 parts by mass of the regenerated clay
to be washed (that is, 100 parts by mass of the waste clay that is provided for the
regeneration), more preferably 10 to 1,000 parts by mass, still more preferably 50 to
1,000 parts by mass, and still more preferably 100 to 1,000 parts by mass. In addition,
the number of times of the washing treatment is not particularly limited, but for example,
20 1 to 10 times with the above-described amount of the solvent, preferably 1 to 5 times,
still more preferably 1 to 4 times, and still more preferably 1 to 3 times.
In addition, a temperature at which the washing treatment of the regenerated
clay is performed to wash and remove the oily ingredients is not particularly limited, and

may be equal to or lower than the boiling point of the solvent that is used to wash and

25 remove the oily ingredients. Specifically, for example, the temperature may be set to 0



obtained by Condition 2 colored slight gray, and the clay that was
used and was not 10regenerated col ored black. In addition, when
conparing the regenerated clay of Condigion 1 and the regenerated
clay of Condition 2, Condition 1 felt heavier than Condition 2. The

reason f of A0k, WASa B4€ S 86t fPfoRRiIRARAHERrBizhorl tﬂ%ﬁﬁéﬂtﬁﬁﬁ% k@ RBhRed

inside the regenerated clay of Condition 1. Then, fats and oils were
extracted filtration, and asurenment of. col ors of the 15fats and
o1 - i 14k 1 B RReos R BB BT e PR iaphdfmatefis - dhe
nanme, manuf ac%ur$d b%/ Ni ppon Denshoku Co., LTD.; a length of an
optical peaSROTR g thsdiepaalizgh i Heatment, ey ash meds areda ably pevfamusk aten
standard. Col or neasurenent results are shown in FIG 5 (L* val ue)
and FI G ®mparatwahighenthdn bsom &drueeyratufe) Gt 4k aidplej 4&to, 60RCt h The gepederhied

t he appearance of the fats and oils before and after the

decol of i Zghy Bhtaie@aRESperfoR@idedhs waldn® bisg :ai%fs%%nf 03 w%@lﬁﬁ% Qhd Fidvty

process colored anber, and the fats and oils after the decolorization

process ugi - - ted. Gl e L L.l unuse

0l oy ool osaty feiBAERRE Heriotalt, 8L sl B b BB e PR N Ser o
Condition,2,. Condition 1 slightly colored red. 25Next, with regard to
resul ts off*tiE& L* value of CElab, it could be confirmed that 29 the
L* value of the fats and oils (deacidified soybean oil) before the
decol ori zati on [#827190. 34, the L* value of the fats and oils after

bei ng decol orized with unused clay (GALLEON EARTH (trade nane,

manuf act ur ed byinvh&Z¢SAVAp¢rRDUHTRIMAIeMrkiiMa(Gal BeatiiEht, pine@the38lt Bhat fshe L*
value of the fats and oils after being decolorized 5with the

regengy at gefhlydiRito GRNbutdaRiatibnegpt 98 adhidre RNMHe Fd3Bndratel @laYEit R prefREible
fats and oils after being decolorized with the regenerated clay of

Conditio s [ t
i the caspelindtehthor CRRMEHE AES diin s ref i dipdt o B TaMel 2
| um nosi t f the decolorized fats and oils that were aptai ned

| or easecvetina e ig B0t B B HROAG 4B Bl ipredients.
10Furthernmore, fromthe results of the a* value and the b* val ue of
C El ab, iPecHabydle weenpsated clayafterntie washing dreaimept vfingthedotvcator 1 or
2, it could be confirnmed that hue and chrona were provided simlarly
t o t he cassshofg amsliragoving thimoisenhgoddionts § 0@¥Bdd Wil asplugorfuch as water
15Exam nation was nade with respect to an anount of fatty acid ester

of the | cyprblabeaiisdlvingaky shling ArParfout 8P hevilshRg@blutiBe taVelse@ kG Rhdl
with respect to the waste clay. [0046] <<Conditiron 1>> The reaction

was carrigakhedst égﬁg%vtgﬁgﬂé"gmé@mhﬂ?e \&%ﬁlh%itglpg%ﬁggﬁr%g{oggn Oif:l:lllgrly

20t he sane manner as exXcept t

(havi ng puri.t 99. 5% or hi gher nd. sul furic id.in a nts

Shown P it S (helaret RiF drhoushBErg rashiog ot s unheliiess te

liquid portion were neasured. Results are shown in Table 4.

Peaks t hatupisr ef weslHp: Emep 5, thedagasananemobypsipwyienkscomes.duk tife ed

into fatty acid ethyl ester (FAEE), free fatty acid (FA),

nmonog! yceegeergtdd3dlay Uaghy e dighdiecoDBratianupa@y may be obtained. The washing

20  temperature may be appropriately adjusted according to solubility of the salt, which is

generated due to the neutralization, in the washing solution. For example, with regard
to a salt such as sodium sulfate in which the peak of the solubility appears at 34.38°C and

a salt such as cerium sulfate in which the solubility at a low temperature near 0°C is high

and the solubility decreases as the temperature increases, it is preferable to perform the



triglyceride (TG, respectively. Then, each conpositional ratio was
calculated froma ratio of each peak area with respect to the total
peak area. Results of Condition are %@own in Table 5 and FIG 7,
results of Condition 2 are shovvn in Table 6 and FIG 8, results of

Condi ti onwﬁslﬁlﬁgatmvgeﬂafurér A0k RicH (1RNGIUbiISy o thetalls b&RMek %uﬂ'fcw@ﬂ? BhigH.on
4 are 5shown in Table 8 and FIG 10, respectlvely [0047] [Table 4]

el 4 | LN RRPYR HELABynMR Rerhar, B hanalo U Liplne! o
S Vo Fefdty | A8 e

Wi ght of por porti

:CLJogd I:,)ELI (;gh]]g_,hﬁ?l'Sthaon r70%m2temp§ra€'u7re and211§3 thAfs7 cal?sg:s 1?'?3 pr f:f[f]br‘dlbE I %rl]?ﬁr 050 ﬂ% was?]mg at

a temperature higher than room temperature.
5 [0028]

A difference between an L* value of the fats and oils, which are purified using
the clay of which decolorization capacity is regenerated by the method for producing the
regenerated clay of the invention, in a CIElab method, and an L# value of the fats and
oils, which are purified under the same conditions except that the regenerated clay is

10 substituted with unused clay, in the CIElab method is preferably 2 or less.  In addition,
various kinds of clay are present, but when comparing the difference in the L* value of
the fats and oils, the comparison is made with respect to fats and oils that are purified
using the same kind of clay (preferably, the same clay) having a difference with regard to
whether or not the regeneration treatment according to the method for producing the

15  regenerated clay of the invention is present. This is true of the following comparison of
a'Y value.

More specifically, for example, in a case where 100 g of soybean oil, from
which an acid is removed, for example, by a common deacidification process and which
exhibits the L# value of 90 in the CIElab method, is decolorized with 1g of unused clay,

20 the L* value of the decolorized soybean oil, which is obtained, in the CIElab method
becomes 98.5 to 99. On the other hand, in a case where 100 g of the soybean oil, which
is subjected to the same deacidification treatment, is decolorized using 1 g of the clay
which is obtained as described above and of which the decolorization capacity is

regenerated, the L* value of the decolorized soybean oil that is obtained in the CIElab



20.08 51.81 Condition 3 30.0 120.1 1.5 19.05 13.42 32.47 Condition 4
15.0 135.1 1.5 10.36 8.53 18.89 [0048] 10[ Table 5] Table 5 Condition
1 After one hour After two hours Afterzihree hours After four hours
FAEE 41.8 53.4

10

15

20

method becomes 97 to 99.

The L# value in the CIElab method represents luminosity of an object. The
larger the value is, the higher luminosity becomes. That is, when the difference in the
L= value is 2 or less, this represents that even when the regenerated clay is used, the same
decolorization of the fats and oils as the unused clay is accomplished.

In the invention, the difference between the L* value of the fats and oils that are

purified using the clay that is regenerated, and the L# value of the fats and oils that are
purified using the unused clay in the CTElab method is preferably 2 or less, more
preferably 1.6 or less, still more preferably 0.8 or less, and still more preferably 0.4 or
less.

In addition, all of the L* values in the CIElab method are values obtained by
performing a measurement by a spectroscopic colorimeter SD5000 (trade name,
manufactured by Nippon Denshoku Co., LTD.; a length of an optical path: 10 mm).

[0029]

In addition, a Y value of the facts and oils, which are purified using the clay of
which decolorization capacity is regenerated according to the method for producing the
regenerated clay of the invention, in a Lovibond colorimeter (cell length: 5.25 inches)
(trade name: Model E, manufactured by Tintometer GmbH), is smaller than that of the
fats and oils before the purification, and is close to a Y value of the fats and oils that are
purified under the same conditions except that the regenerated clay is substituted with
unused clay. The Y value of the Lovibond colorimeter represents intensity of a yellow
color of the object. The smaller the value is, the further it closes to colorlessness. In
the invention, a difference between the Y value of the fats and oils that are purified using

the clay that is regenerated, and the Y value of the fats and oils that are purified under the



60.8 68.1 FAO O OO M51.9 2.4 2.9 3.2 DG13.4 14.9 14.2 12.7 TO
42.9 29.4 22.0 15.9 Total 100 100 100 100 [0049] [Table 6]
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same conditions except that the regenerated clay is substituted with unused clay in the
Lovibond colerimeter is preferably 25 or less, more preferably 21 or less, still more
preferably 12 or less, and still more preferably 5 or less.

[0030]

[Regenerated Clay]

The regenerated clay of the invention is clay that is produced by the method for
producing the regenerated clay, and the regenerated clay may be used again in a process
of decolorizing the fats and oils. In addition, the regenerated clay that is used to
decolorize the fats and oils may be used again to regenerate the decolorization capacity
by using the method for producing the regenerated clay of the invention, and thus the
clay may be continuously used for the regeneration of the decolorization capacity and the
decolorization process of the fats and oils.

[0031]

The number of times of the regeneration of the decolorization capacity is not
particularly limited, but for example, the regeneration of the waste clay and the
decolorization of the fats and oils using the regenerated clay by the method for producing
the regenerated clay of the invention may be repeated 1 to 20 times, preferably 1 to 10
times, more preferably 1 to 5 times, and still more preferably 1 to 3 times.

[0032]

[Method for Producing Purified Fats and Qils]

The method for producing the purified fats and oils of the invention includes a
process of decolorizing the fats and oils using the regenerated clay (hereinafter, referred
to as a “decolorization process”).

The fats and oils that are used in the decolorization process are the same as the

fats and oils in the invention, and fats and oils from which a free fatty acid or an impurity



31 Table 6 Condition 2 After one hour After two hours After three
hours After four hours FAEE 47.5 60.3 66.4 73.9 FAO 0O 0 0 M52.3 3.4
3.9 4.0 DG 14.4 14.6 13.5 11.3 TO 35. 82§1. 6

are removed in advance by a deacidification process is preferable.

A method of decolorizing the fats and oils in the decolorization process is not
particularly limited, and examples thereof include a method in which the fats and oils and
the clay are brought into contact with each other and are stirred to decolorize the fats and

5 oils.

When a dewaxing process or a deodorization process is performed with respect
to the fats and oils that are decolorized by the decolorization process according to
necessity, purified fats and oils may be produced. The dewaxing process and the
deodorization process are not particularly limited, and may be performed by a common

10 method for producing edible oil.

Examples

[0033]

Hereinafter, examples and comparative examples will be illustrated and the
invention will be described in more detail, but the invention is not limited thereto.

15 [0034]

[Example 1]

Examination was made with respect to an amount of fatty acid ester of the lower
alcohol, an extracted amount of the fats and oils, and the decolorization capacity of the
regenerated clay, which was obtained, according to a usage ratio of the lower alcohol

20 with respect to the waste clay.

<<Condition 1>>

First, a stirrer (POWER STIRRER AMGH (trade name), manufactured by ASH),
a thermometer holder, and a glass cover were provided to a four-mouth flask. Next,
waste clay that was obtained in the decolorization process of deacidified soybean oil

25  (waste clay that was obtained after using GALLEON EARTH (trade name, manufactured



16.2 10.8 Total 100 100 100 100 [0050] [Table 7] 5Table 7 Condition

3 Alter

one hour After two hours After three hours After four hours

FAEE 51.9 65.3 74.4 80.5 FAO 0 0 0 M5>3.5 4.8 5.0

10
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by MIZUSAWA INDUSTRIAL CHEMICALS, LTD.) in a decoloriztaion process) was
homogenized using a mortar, and 75 g of the waste clay, 75 g of methanol, and 1.5 gofa
sulfuric acid were put into the flask.

A Dimorth cooler was connected to the flask, a temperature of a water bath was
set to 75°C, and stirring was performed. A point of time at which a reflux of methanol
was confirmed was set to a reaction initiation time. With regard to a stirring speed,
gradations on the stirrer were set to 3.5, and a reaction time was set to 4 hours. In
addition, after one hour from the reaction initiation, samples for gas chromatography
were collected every hour a total of four times.

[0035]

After the recaction was terminated, each of the samples was separated into a solid
portion and a liquid portion using an eggplant-shaped flask and Buchner funnel whose
tare was measured in advance. When performing the separation, the inside of the
four-mouth flask and a perforated plate of the Buchner funnel were washed using
methanol, and the washing continued until the liquid portion flowing out of the solid
portion became transparent. Then, the funnel and the four-mouth flask were left as is
for one hour in a thermostatic bath of 80°C to evaporate the methanol, and a weight of
the solid portion that remained was measured. In addition, a material, which was
obtained by performing evaporation with respect to the egg-plant shaped flask to remove
methanol, was set to the liquid portion, and the weight thereof was measured.
Measurement results are shown in Table 1.

[0036]

<<Condition 2>>

A solid portion and a liquid portion were obtained by performing the reaction

while collecting samples for gas chromatography in the same manner as Condition 1



4.7 DG 14.2 12.9 10.2 8.0 TO 30.4 17.0 10.4 6.9 Total 100 100 100 100
[ 0051] [Table 8] Table 8 Condition 4 After one hour After two hours
After three hours After four hours FAER567.1 79.0 85.0 90.1

except that 15 g of the waste clay, 135 g of the methanol, and 1.5 g of the sulfuric acid

were used. Weights of the solid portion and the liquid portion are shown in Table 1.

[0037]
[Table 1]
Table 1 Weight of solid | weight of liquid | Total weight
portion portion
Condition 1 5251 g 15.7¢g 68.24 ¢
Condition 2 934 ¢g 949 g 1883 ¢
5
[0038]

(Gas Chromatography Analysis)
Among the samples for gas chromatography whose sampling was performed
during the reaction, approximately 30 mg at Condition 1 and approximately 200 g at
10 Condition 2 were transferred into a screw cap-attached test tube, respectively, 1 ml of
hexane and 2 ml of saturated saline were added to each sample in the test tube, and each
resultant mixture was mixed. Then, the resultant mixture was centrifugally separated
and was divided into two layers. A hexane layer was transferred into a sample vial, and
was set to a sample for gas chromatography. Gas chromatography was performed using
15  the sample under the following conditions, and peaks that were obtained were classified
into fatty acid methyl ester (FAME), free fatty acid (FA), monoglyceride (MG),
diglyceride (DG), and triglyceride (TG), respectively. Then, each compositional ratio
was calculated from a ratio of each peak area with respect to the total peak arca.
Results of Condition 1 are shown in Table 2 and FIG. 1, and results of Condition 2 are
20  shown in Table 3 and FIG. 2.
Column: DB-5ht (15 m) (manufactured by Agilent Technologies).
Carrier: Helium, hydrogen.

Flow rate of helium: 50 ml/minute,



FAOOOOM534.84.03.0DG13.49.26.84.7T014.2 7.0 4.2 2.3
Total 100 100 100 100 [0052] In the results of FIGS. 7 to 10, and
Tables 5 to 8, the free fatty acid waspgot 32

Flow rate of hydrogen: 50 ml/minute.
Flow rate of air: 500 ml/minute.
Temperature of vaporizing chamber: 300°C.
Temperature of detector; 350°C.
5 Temperature rising conditions: 100°C (for one minute) —> temperature rising at
10°C/minute — 350°C (for 20 minutes)
Amount of introduction; 1 pL.

Split ratio: 50.

[0039]
10 [Table 2]
Table 2
Condition 1 After one hour | After two hours | After three After four
hours hours

FAME 31.5 34.1 34.8 36.3
FA 0 0 0 0
MG 1.8 1.4 1.1 09
DG 8.6 8.6 8.4 83
TG 58.0 55.9 55.7 54.5
Total 100 100 100 100

[0040]

[Table 3]

15 Table3
Condition 2 After one hour | After two hours | After three After four
hours hours

FAME 70.8 864 94.6 97.7
FA 0 0 0 0
MG 4.1 3.2 1.6 0.7
DG 10.2 5.8 2.7 14
TG 15.0 4.6 1.2 03
Total 100 100 100 100




detected at all of Conditions 1 to 4. It was considered that nethyl
esterification occurred at substantially the total amount of the free
fatty acid that was deconposed during ?@e reaction. In addition, at
Conditions 1 to 3, aratio of the triglyceride decreased with t he
Spassage of tinm@o4end the fatty acid ethyl ester (FAEE) increased in
correspondence with the decrease. At Condition 4, all of the
triglyceride ( i ( I i
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acid ethy F ncr was r.e ed that a n

ot r oduct PR R PR SRS, o foutRaBcER B Feay e ey ¢ or
the ratio of fatty aC|d et hyl 10ester that was obtained to increase.
[0053] [ EXesHpred agjubstanigllydhe snalaamounbeldhiiien fatsgsitthat wasdegemgesedat i o
of the I ower alcohol with respect to the waste clay and a reaction
tinme By udinmg tbehembdn.as the | ower al cohol. 15First, the stirrer
(PONER STI RRER AMCH (trade nane), manufactured by Asahi Rika

Sei sakusho Co. , Inlddditjon, &tfEondiimnDAE LRy ot ilycedidd dbdteasgl asH HOP/Kage
were provided to a four-nouth flask. Next, waste clay that was

(veict ool Sy ar S SREREl R ARIRSRE BERIED rRbe e PRSPl

manuf act ug ed b ST. EM 20

decol or i ZYEFEH p'r\%%gg@ﬁ%g [E)# 9@6@&1”@2&“6&@ gler'ﬂibty Sﬁde,&ﬁr@r Qdfhe
content of the honpgenized waste clay was 6.8% _ and oily ingredients
that wer eMeBegyssEe @%RHFW@?@M‘?%F@WWE@ ﬁ\ggle,zzgl_djb@
Waste clay, ethanol (having purity of 99.5% or hi gher) and sul furic
aci d In af{iﬁurapi;l raétbylresten (FAMIER ilcrewsede put into the flask. Then, a

D north cool er was 25connected to the flask, a tenperature of an oil
bath was set tg08%%}, and stirring was 33 performed. A point of tine
at which a reflux of ethanol was confirned was set to a reaction

initiation timeywW RQ%r@&?EQtré&e%Bbﬁtr 'ths%ﬂﬁ@ﬂls) gradati ons on PONER

STI RRER (trade nane: H, manufacture Ri ka Sei sakusho

Co., Ltd.) wer d r i.on

2dd ton af'cer T Gk of Gt SR8 bhiTFrefRond e ieS cErofftialonny’
gas chromat ra col |l ected every two hours a total of four
times., ana Aﬁ’f“érwfﬁh vided by ASAMBHEE & PH‘ﬁtﬁ%ﬁ@&“la‘@é’é‘r?XHﬁﬁ%@ng'&W&e
was separated into a solid portion and a liquid portion using an
eggp! lént - Btsguddils] aBrsudis dreBinomman HGrn@londliond ) and E1Gvds(Gondidigndd i n
advance. Wen performng the separation, the inside of the

10f our - nout h f | sk endtsaf PGS 0F afd4l ip¢cﬁmceb@§eeh hilgat Buecdxmactet amopeht ofeke
washed usi ng net hanol, and the washing continued until the liquid

portion ffemnagikid ﬁcft vtaﬂﬁwﬁf? klﬁ%a@Qc{gﬁ 'opﬂmlé%? @Bﬁdﬁlbﬁnsw Githe ofﬁeﬁﬂand

tﬂe funnel and the four-rdouth flask were as 1s for one OUL In a
T Bl EY L b P e

0. the. cuf. phEAeHERRbR! ML ERPc) (B VAL E RSN o di Reseash e

liquid portion, and the weight thereof was neasured. Measurenent
resulds agxérasisdwmount afihe atgand @by seftinglseletiwily longer extraction time.

[0043]
(With Regard to Decolorization Capacity of Regenerated Clay)
Examination on the decolorization capacity of the regenerated clay was

performed using the solid portion (the regenerated clay) that was obtained as described

25  above.



Tabl e 9 Introduction amount Wi ght Wste clay Ethanol Sulfuric acid
Wei ght of solid portion Weight of liquid portion Total weight
Condition 1 75.02 75.04 1.5 49.35 28.94578.32 Condition 2 50.0 100. 31
1.5 32.4 20.5 52.9 20 34
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Specifically, a stirring rod, a stirrer, and a thermometer holder were provided to
a four-mouth flask, and 100 g of the deacidified soybean oil was put into the flask. 1g
of any one of the regenerated clay that was obtained by Condition 1 or Condition 2 and
unused clay (GALLEON EARTH (trade name, manufactured by MIZUSAWA
INDUSTRIAL CHEMICALS, LTD.) was put into the flask, and the decolorization
reaction was carried out for one hour at 105°C under reduced pressure while performing
stirring using the stirrer.  In addition, the unused clay colored white, the regenerated
clay that was obtained by Condition 1 colored dark gray, the regenerated clay that was
obtained by Condition 2 colored slight gray, and the clay that was used and was not
regenerated colored black.  In addition, when comparing the regenerated clay of
Condition 1 and the regenerated clay of Condition 2, Condition 1 felt heavier than
Condition 2.  The reason for this was guessed to be because oily ingredients remained
inside the regenerated clay of Condition 1.

Then, fats and oils were extracted by filtration, and measurement of colors of the
fats and oils, which were obtained by spectroscopic colorimeter SD5000 (trade name,
manufactured by Nippon Denshoku Co., LTD.; a length of an optical path: 10 mm), was
performed with CIElab made as an evaluation standard. Color measurement results are
shown in FIG. 5 (L#* value) and FIG. 6 (a* value and b* value).

[0044]

First, with regard to the appearance of the fats and oils before and after the
decolorization process, the fats and oils before the decolorization process colored amber,
and the fats and oils after the decolorization process using the regenerated clay of
Conditions 1 or 2 or unused clay colored yellow. However, when comparing Condition
1 and Condition 2, Condition 1 slightly colored red.

Next, with regard to results of the L* value of CIElab, it could be confirmed that



Peaks that were obtained by the gas chromatography were cl assified
into fatty acid ethyl ester (FAEE), free fatty acid (FA),

nmonogl yceride (M3, diglyceride (DG, 3gd triglyceride (TGO,
respectively. Then, each conpositional ratio was cal culated froma
ratio of ggh @ﬁ%f%@mmirﬁa%ﬁﬁé@s&gﬁ% AhdefRedte RLEBrizdibn was
addition, the total area of 5 the FA, FAEE, M5 DG and T' \M%lch was
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of Condition | are shown in FIGS. 11 and 13, and results of Condition
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could be confirnmed that in any one of Conditions 1 and 2, TO was
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of ti e at A ghlBLCRMGBRT ks B araI e Y Vet L rRERA %S
there was a possibility of further increasing the extracted anount of
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reaction (i.e., esterification reaction). [0057] Exam nati on
on t he derelltsy itzatliddre coapaovéd thaoih thdease efesiag dtcecsankemyedredsy pEC6rolitiead]
using the solid portion (i.e., the regenerated clay) that was

obt ai ned &s2,d@fkbsIBESS tAEAY@®IorPRBITERS hhd 6Ad thyit wér@bSidd'ih&gase@@quiviiently
stirrer, and the thernoneter hol der were provided to a four-nouth

flask, a : i.diyfj ed soybean oil was put into the
g t%gg%sig &?P?I[é% tedRcdithy.

flask. The soybean oil was warnmed to 100C by an oil bath
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by M ZUSAWA | NDUSTRI AL CHEM CALS, LTD.) was put into the flask. Then,
t he resul damindhremhx wereproridedvsinniizeytto tHk:0ac: ofAisirgy the aaedet Ry 05C,
pressure reduction was perfornmed for 30 minutes. After returning to a
normal pressurgogfsjer the passage of 30 minutes, the mxture was
cooled with the air to 85C while being 5stirred, and filtration was
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acid ethyl ester (FAEE), free fatty acid (FA), monoglyceride (MG), diglyceride (DG), and
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an extracted anﬁéﬂf 4f the fats and oils. Results of Condition 1 are
shown in FIGS. 41 gn 17 and results of Condition 2 are

Table 4 Introduction amount Weight
Waste Ethanol Sulfuric Weight of | Weight of | Total
clay acid solid liquid weight
portion portion
Condition | 75.0 75.2 1.5 47.96 28.47 76.43
1
Condition | 50.0 100.3 1.5 31.73 20.08 51.81
2
Condition | 30.0 120.1 1.5 19.05 13.42 32.47
3
Condition | 15.0 135.1 1.5 10.36 8.53 18.89
4
[0048]
10 [Table 5]
Table 5
Condition 1 After one hour | After two hours | After three After four
hours hours
FAEE 41.8 534 60.8 68.1
FA 0 0 0 0
MG 19 24 2.9 32
DG 13.4 14.9 14.2 12.7
TG 429 294 22.0 15.9
Total 100 100 100 100

[0049]

[Table 6]
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ecolorized fats and oils that were obtained
tly to the case of using the unused cl ay.
Exam nati on was made wth respect to how t he

[ 0064]

decolorlzatlon[g§H8§ity of the obtained regenerated clay varied
according to a difference between treatnment conditions of the waste

clay. [00B®]e 85<Condition 1>> A stirrer (Mgthy MAGshiel MG 4
type (trade nanme), manufactured by NAKAMURA SCI ENTI FI C | NSTRUVENTS
| NDUSTRY C&aditidald. ) , | Afleherdmomt ¢rA e ltale houdNdARerdh@ss COVAFeMRLL
provided to a four-mputh flask. Next, 50 g of yagie clay [hdhswas
obt ai ne FAEEne decolgriization preggss of deacgdjtied squgyp oi 1
(wast e c|ﬁ& tha 0 0 0 0

MG 5.3 4.8 4.0 3.0

DG 13.4 9.2 6.8 4.7

TG 14.2 7.0 4.2 2.3

Total 100 100 100 100

10
[0052]

In the results of FIGS. 7 to 10, and Tables 5 to 8, the free fatty acid was not




20 was obtai ned after using GALLEON EARTH (trade nane, manufactured
by M ZUSAWA | NDUSTRI AL CHEM CALS, LTD.) in a decol oriztaion process),
100 g of 95% ethanol, and 4.5 g of a sgﬁfurlc acid were put into the
flask. A Dinorth cooler was connected T0 the flask, a tenperature of

an oil bﬁﬁ StofidndRfons 278 45t ttr\tdsraﬂnyi@ee@ﬁ{at ﬁfeﬂgtiestéttmleh of
time at ereflux of the 39 et hanol was confirned was set to

t he reaction_ ini tion e sl pm
by THREE: RN tfeﬁtﬁ%agtt@ty&ﬁe (AL B ® el BBl itprltsed

Sci entlflc Co., Ltd and the reaction tine was set to flve hours.
After thedW&Ehe SHCHRIS t er mi nat ed, separation into a solid portion
and a liquid 5 portion was performed using a Buchner funnel. Wen
perform ng t he kedditan ar onditeons 1dp dea etiotc éhe nighycruid fecrtasedkwithdhe
perforated plate of the Buchner funnel were washed using ethanol
(appr oxi npassdge of@intd, hnd tHadty 4dié efhyhevtdr (RABE) gicteasal inofrespondericeltvatir s
in the thernostatic bath of 110C to evaporate the ethanol, and the

SO' id portﬂe%ctettet \fa@t:o%tt@hmequ%&aquyﬁ/&st_c%ctteé,%egfg@ceﬁ@@(tsfjey 1288 the

The stirrer Gshi e type (trade nane
manuf actu I . L
the-t her %ﬁﬁt@hﬁ%ﬁ%w@%dtﬁym@s%% IR Wi W&iﬁ%ﬁ?ﬂm i the
four-nmouth flask.. Next, of wast e_15cl ay t hat was obt ai edlnthe
decol ori zEH kst ester e?raﬁeﬁed Itapspecogniey thahasuinkiedyetion ¢

was obtai ned after using GALLEON EARTH (trade nane, manufactured by
M ZUSAVA ampws DREhenalieroms isgh trerc)was tendsaenfas thertatip of fpasikehyl
125 g of 99.5% ethanol, and 4.5 g of a sulfuric acid were put into

t he f1mskest&hﬁatm/atmbtdineﬂaolimrems connected to the flask, the
tenperature of the oil bath 20 was set to 85C, and stirring was
performed. A pojgpszpf time at which the reflux of the ethanol was
confirmed was set to the reaction initiation tinme. The stirring speed
was set to 300 ﬂ%g’}n%}l/e 'IjHREE— ONE MOTOR FBL 3000 (trade nane,

manuf act ur ed by C?Sci entific Co., Ltd), and a reaction tinme was
set to four er the reaction erm
separation int gé’éa“é“Bf"tlQP %W?%W&f\aesaett iR A NP SR %I’\f%ﬁtl aﬁp]‘@ﬁlf’g?’ﬁ]éd
usi ng the Buchner funnel. Then, the funnel was left as is for

four hour tespest fhihe pvrasierabast aindi actepetion tie hv peng ethew;%ﬂmlewsh@cehq%anol
and the solid portion that was obtained was col | ected. [0067]
"Condiiion 3" GSHins, the stirrer(POWBRISTIRRERM RIGH/Gratictnape), (hamudecturadby
manuf act ured by NAKAMURA SClI ENTI FI C | NSTRUVENTS | NDUSTRY CO., LTD.),

the ther m@ﬁtl%kmél%sh@@e L’ma) SHeARSIRYREr HORTE, AN giask dcReBwere
four-nouth flask. Next, waste clay that Wwas obfained in the

was obt Lfﬁ%bf%%#?‘é?%ﬁ?ﬁﬂ%%i@'ﬁ‘éo%@&%ﬁ VRERR: R bRy B A Ron
10 M ZUSAVWA | NDUSTRI. Al LTD., d |
135 g of BsEekaRenatabean g1 vads oy b Rl SRR e By

fl ask. The Dinorth cool er was connected to the flask, the

t enper at uEARITL {trade gpmegapm fogiared by NI USAWAINP LS TRIATnGIRMICALS,
performed. A point of time at which the reflux of the ethanol was
conf i 20redLRBS) is atdetaotikieion eacdcsrwas hiohiogeniosl wsimgea nibier. stA molstgespeed
was set 15 to 300 rpm by THREE- ONE MOTOR FBL 3000 (trade nane,

nmanuf act Uﬁ@ﬁeth)bfﬁi?ﬂ mg%ﬁize@watmlmas d-8%) andedil ihBRdlcaRahitavert bbRined
was set to one hour. After the reaction was term nated,

separ ati og h@o?hl@t Ja'cﬁ?lp lodedd waasbta%%.d portion was per f or med

usi ng the Blichner unne en ‘performng the separation, the inside

wer e wasned 20usiests EoneiAatol hubrairiubEed T s int B acid

continued until the liquid portion flow nl(% out of the solid portion
amounts shown in Table 9 were put into the flask. Then, a Dimorth cooler was

25  connected to the flask, a temperature of an oil bath was set to 85°C, and stirring was



four hours in the thernostatic bath of 110C to evaporate the ethanol,
and the solid portion that was obtai ned was col |l ected. [0068]

25" Condition 4" 41 The sti rrer3%M gthy MAGshiel M>4 type
(trade nane), manufactured by NAKAMURA™SCI ENTI FI C | NSTRUVENTS

| NDUSTRY orm'eE[D Apotfief Elhﬁrmleireﬂgk @?éthalﬁ:ﬂ‘iivafs Q@nﬂln?eﬁswﬁ%‘é% aere
provi ded a four-mouth flask. Next, 25 g of waste clay that was

bt d
(vact 6 5 l‘#ﬂ”ﬁqﬂﬂﬁﬁ% 95*3%?2“@2@85@38%3&llﬁ&%%iéﬁa@%&ﬁ?ﬂﬁ%ad

decol o??%”g\?ﬁiﬁi%‘fw@y el ASHHY. gl st A St BB ogeo 10

sulfuric acid were put into the flask. The Dinorth cool er was
connect edWei§ Sehl® % pad & reactien tiaapyeas aetie 8 hotirs: hdn additipmtaiienie kaaws from
85C, and stirring was perfornmed. A point of time at which the reflux
of the& 1Gthetréwtioh inidaionpsenpleedr passchsahatographe wesaailectnd evdry inad hours a
time. The stirring speed was set to 300 rpm by THREE- ONE MOTOR FBL
3000 (tr a@ey parey tigRguf act ured by SHI NTO Scientific Co., Ltd), and
t he reaction tlrre was set to five hours. After the reaction

was term nated, 5 ﬂ% Ee%l;t%ﬂlcﬁgé Rrfinall! 9&0@&? He%'ﬁ ﬁl%? Was séf{.ﬁ#tgd RRS L&

was perfornmed u5| ng ner nne1

separat i e nside of the four-nmouth f sk a erfo
o1 Bt e of RHOBEER LA FEHE e GER H@P?—éﬁ H?ﬁuc B i Wb
30 mM). Then, the funnel was left as is for four hours |nthe

t her nost arecwasanpasgredin gdvange.ey When aerdornting ersapsption e inside ebthied
portion that was obtained was coll ected. [0069] 20<Condition 5>>
The sl r rienr-(ndugt flask MAGa Ipeebrakdd platt i the(Buchder foansd wererarasifed asinged by
NAKAMURA SCI ENTI FI C | NSTRUMENTS | NDUSTRY CO., LTD.), the thernoneter

hol der, amsmhﬁtﬁ ﬂid&ﬁéw@m %c&iﬁﬁﬁe@ﬁ@l’{l'tﬁ@ﬂqﬁlﬁ p@rtfdﬂtﬂcw&mgbﬁt JitRsolid
Next , 25 g of wast e cl ay that was obtained in the decolorization
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[0070] 15" Condi tion 6"
Mz 4 type (trade nane),

manuf act

dswédhour S.

ninto a SO%Id portion

When

hour s

ured by

NAKAMURA TBBIENT| Al TatrbiNzhig/MiNht | NDUSTRY CO Welgh. ), the ther nonet er
hol der, and the O Wadke COVEEAWROP PT SUITHRC TDWAIPHE - TWEGH 3 35%tal
Next, 50 g of vvascﬁ Iay that was ?&al ned [ihe CI S0 zat i QR
process of deacidifi'ed soybean oil |(waste 2D c‘iqgg th V\?S obt'ai ned
af ter ust “(% GALEBRON- EARTH %Mue 3 et A ]S" ed ;Rpﬂi@ gs \,’7\A
|NDUSTR|£ dat>2 | 7p| Y3i04 a dbLgl or 2t EFHA prodess)’ 100 7§34
95% et h and (12 0 g of a p- 'rnl lene sulfpnic acid (PTS) were _put
into the Gondition |50.0 “The 1008brth|&dol er wad2.8onnedt2 to t hé2M ask,
the tenpetature of the oill bath was set to B5C, and |stirring|was
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[0055]




25et hanol was confirned was set to the reaction initiation tinme. The
stirring speed was set 43 to 300 rpm by THREE- ONE MOTOR FBL 3000
(trade name, manufactured by SHI NTO chfnti fic Co., Ltd), and the
reaction tine was set to five hours. After the reaction was
term nated, se j L0t I i | S i S
performed usi ngp{aﬁge{haggjﬁ%e@t?ﬂ%ﬁﬁe"i ﬁ%e%ﬁ%%ﬂrg@ra ?%?ar@ ng e?ﬁglgésggglgﬂquﬁ?
the 5inside,o he f = th flas d a rf or at l.at e of
suchner ienvhere CAEREdSdrh e AompBg s St ERaF yTgefs (0 apa
the funnel was left as is for four hours in the thernostatic bath of
110C to etrighserde (X resperiively, dhen.teaeh eampesitymat 1aba wasgplcylated from a
obt ai ned was collected. [0071] 10<Condition 7" The stirrer

(M gt hy MaGenif ehchiViBak ateapeth tespadetorthetital prak afeact U atfition, teKolemesa of
SCI ENTI FI C | NSTRUMENTS | NDUSTRY CO., LTD.), the thernoneter hol der,

and the ORI, FRYE METSC RHnA VI Qthidowas dbeMhcdRoifthd basdhromgsgrapPPcigrt,
of waste clay that was obtained in the decol orization process of

et ST St BB e

CHEM CALS,, LID. )4 n.a decolgri zt.ai proce .. 100 of . 95% ethanol ,
and 45 gRevils obGeRaol Tafs dandi B s TS’ Bhand fufls &f comathsi g
Dinorth cool er was connected to the flask, the tenperature of the oil
bath was ghwwvnig BBEE, Lamd Kirring was perfornmed. A point of tinme at
which the reflux of the 20 ethanol was confirnmed was set to the
reaction initiafiliodh time. The stirring speed was set to 300 rpm by
THREE- ONE MOTOR FBL 3000 (trade nane, manufactured by SHI NTO

Scientg fic Co., Abh@sultaigedthR cogldWeiconfifndithuEif af@bné of CondtiiaUr snd 2,
After the reaction was term nated, separation into a solid portion

and a | | oyl B0 bORiARBSHAREYBAH St bR BONSE obURRRlthe MARRy of

perform ng the separa I nsSi the four- flask and a

perforated plate of. t he Buchner funnel. were hed 4. usin I
Capproxi el iesesighes - betgdne AR RhS P ERY SSadteh H3p0R oF IR, <
in the thernostatic bath of 110C to. evaporate the ethanpol, and, the .
solid por tbeilsingrassd vilhibg pasacseidimenl kath candifions b and2. cAgsoRdinein i
Condition 1>> The stirrer, the thernonmeter holder, and the gl ass
cover wer anplicdvhatebiere waa afpossibitityuefHuftherdhereaddng the B8tractest ampigtt of Biedits
that was obtained in the decol orization process of deacidified
soybep ohhd ¢Vt RrtbkBdicichdhg Wrsingbbhe edluafrtsution gi.¢) gestoNflchdn feabtTdd).
(trade nane, manufactured by M ZUSAWA | NDUSTRI AL CHEM CALS, 10LTD.)
in a decolori zgrﬁjogg process), and 100 g of hexane were put into the
fl ask. e north cool er was connected to the flask, the

tenperature of the .oil bat s .set to 85 SELILE

per or med. A pornimption akthe g5 teciR oty B BisebirckiE S v
confirmed was set to the reaction initiation tine. The stirri speed
was set t Bersgmed ying thersghdmoriign @ﬁrﬁweg%%clgﬁt&afew %lmedq ak

manuf act ured by SHI NTO 15Scientific Co., Ltd), and the reaction tine
was set t desciibed fhmves. After the reaction was term nated,
separation into a solid portion and a liquid portion was perforned
usi ng2@ he Buchn ecifwmﬂg,lthe iheing ped, fties stirreg, dndehstpananéonholtidrevdérasi de
of the four-nouth flask and a perforated plate of the Buchner funnel

wer e was hgfé)v%{%.ﬂ "9 2 1&uranEuth 3RBE, i T8 %lo‘f ﬂﬂe%a@i!d}ﬁed-gﬁﬁﬁbanto}ﬂﬂwés%ﬁ &lto RS

left as i§ for four hours in Z20the tRernostatic bath of 110C to

evapor at eﬂ%{igg Oa%adggdidﬁi%g s})y Rait Ol s RO ORE By h SPEh nw%(ljle\ﬁ%ﬁlg

col | ect ed.

stirred by the stirrer, and at a point of time at which a temperature of the deacidified
soybean oil reached 100°C, 1 g (1%) of any one of the regenerated clays that were

25  obtained by Conditions 1 and 2 and unused clay (GALLEON EARTH (trade name,



<<Conparative Condition 2>> The stirrer, the thernoneter
hol der, and the gl ass cover were provided to a 25four-nmouth fl ask.
Next, 50 g of waste clay that was obtakhned in the decolorization 45
process of deacidified soybean oil (waste clay that was obtained

af ter usi pgn@@abiuEAY B ARARNDUSTRIAIEMHHEMELATSA Y. ) Mad WSAWR the
| NDUSTRI AL CHEM CALS, LTD.) in a decoloriztaion process), 100 g of

hexane, 4. L i i t flask BEb
b morth onter T e AU o PR b ahE e B BPe G i)
bath was set to 85C, and stjrring was perforned. A point of tine at

whi ch t hePTEEfIGedBFlqnHuasReKiorBedEs SOdninHiche dAfBITCHIERING &0 @ RAMIA RESSS WA
initiation tinme. The stirring speed was set to 300 rpm by THREE- ONE
MOTOR FBLafB00ke fassapdeof38menutenibd mixtturcedastopoBHIWNIOhSairen 850 whilobeing
Ltd), and the reaction tinme was set to five hours. 10After the

reactipn wafedt Mdifali6H was BAR RIS sépat e %e%@;%)j. d voief FloBrd Bk Bitsl dngui d

portion was perfornmed using the Buchner funnel”. When performng the
separatio i nsi f - t forate | at.e
o the. Lol MRS apbolfurc b P b 350 B PPl bofesBed's
m ). Then, the funnel s left as is for four hours in the
thermsta@?émﬂﬁm?nﬂ?raf%énﬁ’ge vaporate the hexane, and the solid
portion that was 15o0btai ned was coll ected. [0074] (Confirmation of
Decol ori zation [68p&ci ty of Regenerated O ay) Exami nati on on
t he decol orization capacity of the regenerated clay was perforned

usi ng the sol i dAgmedingfo the appeardrive obssgenenathe degehanyedtdat whith was

obt ai ned as 20descri bed above. Specifically, the stirring rod,

the stg rrehtainadBy UaRAitIBEN NBRR IR ddiBlodiohtimr &tERYiEHe tQeRerhRHIaFOUL D
flask, and 100 g of the deacidified soybean oil was put T1nto the

flask. 1 : : - i y
Condi 1 ong YR S0REgt CORAGRE ARAE dpre R R BeoghfEhP ot e
flask, and.the degol grizati reactj o s. 25perforned at. 105C. for
0.5 hoursfeﬂﬁaalpaﬁﬂﬁﬁﬁﬁlsdmaﬁf‘éﬁ Bt HSRihg @eCVB@f%te(ﬁx thtReEnty byt iseauied gs 144
the stirrer. Then, fats and oils were extracted by filtration, and
the L* vabfifBessthicpsamples warecnabimush difitrent. wén eddstieraiiththds examyplaxthesiaflex
by spectroscopic colorineter SD5000 (trade nane, nmanufactured by

Ni ppon Dems¢tmindest@aticatibi Beactian)gimas s/ag ettbndedrfcbna 4 lhengtth 8 dlousndi Gepitic al
path: 10 mm). Smlarly, with regard to chromaticity of the
fats 1and RothExahiple NHuEit@d AbtR8EN ab NAhY ddREIEE reBScPRRR W R brdtlyh

LOVI BOND TINTOVETER MODEL E (trade nane, nanufactured by THE

TI WOVETEB'dJ&I‘%d; glass cell; a length of an optical path: 5.25
inches). 1 romaticity nmeasurenent results of decolorized oil that

was decol orized with the regenerat | ay  obt under, the reaction
condi ti ons of &é‘?’?‘r’i’ wilh Ergﬁlfqetgéﬁ Ofgﬁﬁﬁ pe HrFQP{dd?et%?“ﬁfme that
measurenent results of the deacidified soybean oil that was not

subj ect edhe b*tviabiedd ¢lod fatsi andtoils id qac wicfisissoabeanadily Waforathi€alet @oridatioh was
addition, in L* values in the table, "77+" represents a hue equal to

or hi ghergd hiam, oy MBARLELIRR Tt 5{11& S0 bimHebGlofiZeld witl ufusBB /YT | NY
appar atus that was used. {ﬁFOO%S FT%@? e ﬁﬁF eblorizett with uis€H ety
20 (GALLEON EARTH (trade name, manufactured by MIZUSAWA INDUSTRIAL
CHEMICALS, LTD.) was 98.44, the L* value of the fats and oils after being decolorized
with the regenerated clay of Condition 1 was 98.11, and the L* value of the fats and oils

after being decolorized with the regenerated clay of Condition 2 was 98.06. From these

results, it could be confirmed that in the case of using the regenerated clay of Condition 1



47 Table 11 Introduction anount Measurenent results Wste clay

Et hanol

98.80 12
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Sul furic acid Reaction tinme Y Condition 1 50.0 95% 4.5 5

100. 0 Condition 2 25.0 99.5% 4.5

or 2, luminosity of the decolorized fats and oils that were obtained increased equivalently
to the case of using the unused clay.

[0059]

{Example 4]

Examination was made with respect to a usage ratio of the lower alcohol and the
acid catalyst with respect to the waste clay by using ethanol as the lower alcohol.

The reaction was carried out while collecting samples for gas chromatography in
the same manner as Condition 1 of Example 3 except that waste clay, ethanol (having
purity of 99.5% or higher), and sulfuric acid in amounts shown in Table 10 were used,

and weights of a solid portion and a liquid portion were measured.

[0060]
[Table 10]
Table 10 Introduction amount
Waste clay Ethanol Sulfuric acid
Condition 1 75.02 75.08 7.53
Condition 2 50.01 100.18 7.5
[0061]

Peaks that were obtained by the gas chromatography were classified into fatty
acid ethyl ester (FAEE), free fatty acid (FA), monoglyceride (MG), diglyceride (DG), and
triglyceride (TG), respectively. Then, each compositional ratio was calculated from a
ratio of each peak area with respect to the total peak area. Furthermore, the total arca of
FA, FAEE, MG, DG, and TG that were obtained from the gas chromatography chart was
divided by a sampling amount to calculate an extracted amount of the fats and oils.

Results of Condition 1 are shown in FIGS. 15 and 17 and results of Condition 2 are
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shown in FIGS. 16 and 18, respectively.

[0062]

As aresult thereof, at Condition 1, a ratio of FAEE increased and ratios of TG,
DG, and MG decreases dependently on the reflux reaction (esterification reaction) time.
In addition, at Condition 2, although each composition was approximately steady from
the second hour after the reaction initiation, a slight decrease in DG was shown.

In addition, with regard to the extracted amount of the fats and oils, at Condition
1, a shape of a curve indicating a time variation was slightly distorted, an increasing
tendency was seen. In addition, at Condition 2, the extracted amount of the fats and oils
was approximately steady after two hours in the reflux reaction. From these results, at
Condition 1, it implied that with regard to the reflux reaction time, even when 8 hours
has passed, the extraction of the fats and oils continued, and at Condition 2, the
extraction of the fats and oils was terminated approximately after 4 hours from the
reaction initiation.

[0063]

Examination on the Decolorization capa'city of the regenerated clay was
performed using the solid portion (i.e., regencrated clay) that was obtained as described
in the same manner as Example 3.

From the results, the decolorization capacity of the regenerated clay that was
obtained by Condition 1 was slightly improved compared to the regenerated clay that was
obtained by Condition 1 in Example 3, but was inferior to the unused c¢lay. On the other
hand, from appearance observation, it could be confirmed that the decolorization capacity
of the regenerated clay that was obtained by Condition 2 had approximately the same
decolorization capacity as the unused clay.

Next, with regard to results of the L* value of CIElab, it could be confirmed that
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the L value of the fats and oils (i.e., deacidified soybean oil} before the decolorization
was 90.34, the L* value of the fats and oils after being decolorized with unused clay was
99.05, the L* value of the fats and oils after being decolorized with the regenerated clay
of Condition 1 was 98.67, and the L= value of the fats and oils after being decolorized
with the regenerated clay of Condition 2 was 99.28. From these results, it could be
confirmed that in the case of using the regenerated clay of Condition 1 or 2, luminosity of
the decolorized fats and oils that were obtained increased equivalently to the case of
using the unused clay.

[0064]

[Example 5]

Examination was made with respect to how the decolorization capacity of the
obtained regenerated clay varied according to a difference between treatment conditions
of the waste clay.

[0065]

<<Condition 1>>

A stirrer (Migthy MAGshiel MG-4 type (trade name), manufactured by
NAKAMURA SCIENTIFIC INSTRUMENTS INDUSTRY CO., LTD.), a thermometer
holder, and a glass cover were provided to a four-mouth flask. Next, 50 g of waste clay
that was obtained in the decolorization process of deacidified soybean oil (waste clay that
was obtained after using GALLEON EARTH (trade name, manufactured by
MIZUSAWA INDUSTRIAL CHEMICALS, LTD.) in a decoloriztaion process), 100 g of
95% ethanol, and 4.5 g of a sulfuric actd were put into the flask.

A Dimorth cooler was connected to the flask, a temperature of an oil bath was

set to 85°C, and stirring was performed. A point of time at which the reflux of the
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ethanol was confirmed was set to the reaction initiation time. The stirring speed was set
to 300 rpm by THREE-ONE MOTOR FBL 3000 (trade name, manufactured by SHINTO
Scientific Co., Ltd), and the reaction time was set to five hours.

After the reaction was terminated, separation into a solid portion and a liquid
portion was performed using a Buchner funnel. When performing the separation, the
inside of the four-mouth flask and a perforated plate of the Buchner funnel were washed
using ethanol (approximately 70 ml). Then, the funnel was left as is for four hours in
the thermostatic bath of 110°C to evaporate the ethanol, and the solid portion that was
obtained was collected.

[0066]

<<Condition 2>>

The stirrer (Mighty MAGshiel MG-4 type (trade name), manufactured by
NAKAMURA SCIENTIFIC INSTRUMENTS INDUSTRY CO., LTD.), the thermometer
holder, and the glass cover were provided to a four-mouth flask. Next, 25 g of waste
clay that was obtained in the decolorization process of deacidified soybean oil (waste
clay that was obtained after using GALLEON EARTH (trade name, manufactured by
MIZUSAWA INDUSTRIAL CHEMICALS, LTD.) in a decoloriztaion process), 125 g of
99.5% ethanol, and 4.5 g of a sulfuric acid were put into the flask.

The Dimorth cooler was connected to the flask, the temperature of the oil bath
was set to 85°C, and stirring was performed. A point of time at which the reflux of the
ethanol was confirmed was set to the reaction initiation time.  The stirring speed was set
to 300 rpm by THREE-ONE MOTOR FBL 3000 (trade name, manufactured by SHINTO
Scientific Co., Ltd), and a reaction time was set to four hours.

After the reaction was terminated, separation into a solid portion and a liquid

portion was performed using the Buchner funnel. Then, the funnel was left as is for
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four hours in the thermostatic bath of 110°C to evaporate the ethanol, and the solid
portion that was obtained was collected.

[0067]

<<Condition 3>>

The stirrer (Migthy MAGshiel MG-4 type (trade name), manufactured by
NAKAMURA SCIENTIFIC INSTRUMENTS INDUSTRY CO., LTD.), the thermometer
holder, and the glass cover were provided to a four-mouth flask. Next, 15 g of waste
clay that was obtained in the decolorization process of deacidified soybean oil (waste
clay that was obtained after using GALLEON EARTH (irade name, manufactured by
MIZUSAWA INDUSTRIAL CHEMICALS, LTD.) in a decoloriztaion process), 135 g of
95% ethanol, and 4.5 g of a sulfuric acid were put into the flask.

The Dimorth cooler was connected to the flask, the temperature of the oil bath
was set to 85°C, and stirring was performed. A point of time at which the reflux of the
ethanol was confirmed was set to the reaction initiation time. The stirring speed was set
to 300 rpm by THREE-ONE MOTOR FBL 3000 (trade name, manufactured by SHINTO
Scientific Co., Ltd), and the reaction time was set to one hour.

After the reaction was terminated, separation into a solid portion and a liquid
portion was performed using the Buchner funnel. When performing the separation, the
inside of the four-mouth flask and a perforated plate of the Buchner funnel were washed
using ethanol (approximately 30 ml), and the washing continued until the fiquid portion
flowing out of the solid portion became transparent. Then, the funnel was left as is for
four hours in the thermostatic bath of 110°C to evaporate the ethanol, and the solid
portton that was obtained was collected.

[0068]

<<Condition 4>>



94.50 55 Deacidified oil before decolorization - - - 5 88.65 77
[0076] It was confirnmed that in the deacidified oil decolorized with
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7, the L* value was higher and the Y value was | ower than those of

the deaci di fi edTid dtirele goli@hy RﬁﬂGWlélMG@t}?&‘%ﬁé(&Qm\mﬁ)tlﬁalﬁifé’d(ure@fi yt he

ot her hand, |t was conflrrred that in the deacidified oil decolofized

with the yasteveRy gflgt ﬁg@ﬁ@léﬁs‘ﬁﬂﬂsﬁ?r@dﬂf@m 1k¥l%eﬁmometer

i ngredients were extracte exane in a state

sul furic resent, the L* value was 10t

val e msﬁﬁm?mfﬁle HiosR EEGT et av gk Arair-atpity Redior ofeab o of weste
decol ori zati qn, the L* value was | ower and the Y vaI ue was hi gher
than t hos@apfhat H’és abtwn@é@bth@rdﬁﬁ@arlwtton Profsss afgleaeidified saytsan wiwaste
clay. In the deacidified oil decolorized with the waste cl ay

( Conpér at ¢leeth@dmds bbtamea pftéromgBACLhEQN §ARAH @dide niisie wedraifectdred by ed
by the hexane in a state in which the sulfuric acid was present, the

L* val ue NAZUBASRINDUSTRIARICIEMIOALSEBEDYiih b%@c&bﬂatﬁﬁ@ﬁ@f&eﬁs@qzs g of
decol ori zation, but conversely, the Y val ué increased, and 5it

coul d be segnat a8 19558 00AL AR EAPARIAY (O nidhe vaste' ol ay

coul d be y régener a ron 2. [0077]
Ex I 6] EX d t t. t t
var i ati on of & nohg st ks gr SotieciBEE Bivk. e R Lol bath

decol ori zation c%‘gam% of the obtained regenerat ed cI ay according to
t he puri tyapet{h giirring was pedpraead. t ¢\ pdiet afdismeatorlugh hiadefluyeof the
reaction tine. The reaction was carried out while collecting

sanpligs f a@hargdsvas bowfiraiedgrapbYytoithe teheticaiiitiativn figte, aThEoMeHnkispeedlwaf set
Exanpl e 5 except that the waste clay, the ethanol, and the sulfuric

acid i n a@3e0'rimYyOMIRER.-GREIMOFOR'EBE 3666 frac® Ak B BRGH By AN TO
Scientific Co., Ltd), and the reaction time was set to five hours.
After the reaction was terminated, separation into a solid portion and a liquid
portion was performed using the Buchner funnel. When performing the separation, the
15 inside of the four-mouth flask and a perforated plate of the Buchner funnel were washed
using ethanol (approximately 30 ml). Then, the funnel was left as is for four hours in
the thermostatic bath of 110°C to evaporate the ethanol, and the solid portion that was
obtained was collected.
[0069]
20 <<Condition 5>>
The stirrer (Migthy MAGshiel MG-4 type (trade name), manufactured by
NAKAMURA SCIENTIFIC INSTRUMENTS INDUSTRY CO., LTD.), the thermometer
holder, and the glass cover were provided to a four-mouth flask. Next, 25 g of waste

clay that was obtained in the decolorization process of deacidified soybean oil (waste

25 clay that was obtained after using GALLEON EARTH (trade name, manufactured by



150ut for a reaction tinme of the reflux reaction (i.e.,
esterification reaction), and weights of a solid portion and a liquid
portion were neasured. [0078] [Table 13% 49 Table 12 Introduction
anount Measurenent results Waste clay Ethanol Sulfuric acid Reaction

time L* YR/@EUISLAW&[N]?DU@QI@AQQ?ﬁM@QL@ BTD.)4n Q8eddlodZAaicanibdesON B g of
50.0 95% 100.0 4

50% ethanol, and 4.5 g of a sulfuric acid were put into the flask.
The Dimorth cooler was connected to the flask, the temperature of the oil bath
was set to 85°C, and stirring was performed. A point of time at which the reflux of the
5  ethanol was confirmed was set to the reaction initiation time. The stirring speed was set
to 300 rpm by THREE-ONE MOTOR FBI. 3000 (trade name, manufactured by SHINTO
Scientific Co., Ltd), and the reaction time was set to five hours.
After the reaction was terminated, separation into a solid portion and a liquid
portion was performed using the Buchner funnel. When performing the separation, the
10 inside of the four-mouth flask and a perforated plate of the Buchner funnel were washed
using ethanol (approximately 50 ml). Then, the funnel was left as is for four hours in
the thermostatic bath of 110°C to evaporate the ethanol, and the solid portion that was
obtained was collected.
[0070]
15 <<Condition 6>>
The stirrer (Migthy MAGshiel MG-4 type (trade name), manufactured by
NAKAMURA SCIENTIFIC INSTRUMENTS INDUSTRY CO., LTD.), the thermometer
holder, and the glass cover were provided to a four-mouth flask. Next, 50 g of waste
clay that was obtained in the decolorization process of deacidified soybean oil (waste
20 clay that was obtained after using GALLEON EARTH (frade name, manufactured by
MIZUSAWA INDUSTRIAL CHEMICALS, LTD.) in a decoloriztaion process), 100 g of
95% ethanol, and 12.0 g of a p-toluene sulfonic acid (PTS) were put into the flask.
The Dimorth cooler was connected to the flask, the temperature of the oil bath
was set to 85°C, and stirring was performed. A point of time at which the reflux of the

25  ethanol was confirmed was set to the reaction initiation time. The stirring speed was set



98.47 14 Condition 3 50.0 95% 100.0 4.5 5 98.73 12 Condition 4 50.0
95% 100.0 3.0 6 98.47 14 Condition 5 50.0 95% 100.0 7.5 4 98.72 12
Unused clay - - 43

10

15

20

25

to 300 rpm by THREE-ONE MOTOR FBL 3000 (trade name, manufactured by SHINTO
Scientific Co., Ltd), and the reaction time was set to five hours.

After the reaction was terminated, separation into a solid portion and a liquid
portion was performed using the Buchner funnel. When performing the separation, the
inside of the four-mouth flask and a perforated plate of the Buchner funnel were washed
using ethanol (approximately 70 ml). Then, the funnel was left as is for four hours in
the thermostatic bath of 110°C to evaporate the ¢thanol, and the solid portion that was
obtained was collected.

[0071]

<<Condition 7>>

The stirrer (Migthy MAGshiel MG-4 type (trade name), manufactured by
NAKAMURA SCIENTIFIC INSTRUMENTS INDUSTRY CO., LTD.), the thermometer
holder, and the glass cover were provided to a four-mouth flask. Next, 50 g of waste
clay that was obtained in the decolorization process of deacidified soybean oil (waste
clay that was obtained after using GALLEON EARTH (trade name, manufactured by
MIZUSAWA INDUSTRIAL CHEMICALS, LTD.) in a decoloriztaion process), 100 g of
95% ethanol, and 4.5 g of a sulfuric acid were put into the flask.

The Dimorth cooler was connected to the flask, the temperature of the oil bath
was sct to 85°C, and stirring was performed. A point of time at which the reflux of the

ethanol was confirmed was set to the reaction initiation time. The stirring speed was set

to 300 rpm by THREE-ONE MOTOR FBL 3000 (trade name, manufactured by SHINTO

Scientific Co., Ltd), and the reaction time was set to five hours.
After the reaction was terminated, separation into a solid portion and a liquid
portion was performed using the Buchner funnel. When performing the separation, the

inside of the four-mouth flask and a perforated plate of the Buchner funnel were washed



- 98.77 12 Non-treated waste clay - - - 94.50 55 Deacidified oil
before decolorization - - - - 88.65 77 [0079] Peaks that were

obt ai ned by the gas chromat ography vver%}cl assified into fatty b5acid
ethyl ester (FAEE), free fatty acid (FA), nonoglyceride (M3,

di gl yceri ggng Eahnol Fshrdxil@lete 0 e (THeh, the BsRErivhyRIYAs isThe four@@E# in

conpositional ratio was calculated froma ratio of each peak area

ol T AT B B R b G

one hour )
obtained was collecied.
[0072]
5 <<Comparative Condition 1>>

The stirrer, the thermometer holder, and the glass cover were provided to a
four-mouth flask. Next, 50 g of waste clay that was obtained in the decolorization
process of deacidified soybean oil (waste clay that was obtained after using GALLEON
EARTH (trade name, manufactured by MIZUSAWA INDUSTRIAL CHEMICALS,

10  LTD.) in a decoloriztaion process), and 100 g of hexane were put into the flask.

The Dimorth cooler was connected to the flask, the temperature of the oil bath
was set to 85°C, and stirring was performed. A point of time at which the reflux of the
hexane was confirmed was set to the reaction initiation time. The stirring speed was set
to 300 rpm by THREE-ONE MOTOR FBL 3000 (trade name, manufactured by SHINTO

15  Scientific Co., Ltd), and the reaction time was set to five hours.

After the reaction was terminated, separation into a solid portion and a liquid
portion was performed using the Buchner funnel. When performing the separation, the
inside of the four-mouth flask and a perforated plate of the Buchner funnel were washed
using hexane (approximately 100 ml). Then, the funnel was left as is for four hours in

20 the thermostatic bath of 110°C to evaporate the hexane, and the solid portion that was
obtained was collected.

[0073]

<<Comparative Condition 2>>

The stirrer, the thermometer holder, and the glass cover were provided to a

25  four-mouth flask. Next, 50 g of waste clay that was obtained in the decolorization



After two hours After three hours After four hours FAEE 75.8 91.0
96.0 96.8 FA 1.5 1.51.4 1.4 M54.1 2.3 1.10.7DG69.13.41.31.1T0O
9.5 1.9 0.3 0.0 Total 100 45

process of deacidified soybean oil (waste clay that was obtained after using GALLEON
EARTH (frade name, manufactured by MIZUSAWA INDUSTRIAL CHEMICALS,
LTD.) in a decoloriztaion process), 100 g of hexane, and 4.5 g of sulfuric acid were put
into the flask.

5 The Dimorth cooler was connected to the flask, the temperature of the oil bath
was set to 85°C, and stirring was performed. A point of time at which the reflux of the
hexane was confirmed was set to the reaction initiation time. The stirring speed was set
to 300 rpm by THREE-ONE MOTOR FBL 3000 (trade name, manufactured by SHINTO
Scientific Co., Ltd), and the reaction time was set to five hours.

10 After the reaction was terminated, separation into a solid portion and a liquid
portion was performed using the Buchner funnel. When performing the separation, the
inside of the four-mouth flask and a perforated plate of the Buchner funnel were washed
using hexane (approximately 100 ml). Then, the funnel was left as is for four hours in
the thermostatic bath of 110°C to evaporate the hexane, and the solid portion that was

15  obtained was collected.

[0074]

(Confirmation of Decolorization Capacity of Regenerated Clay)

Examination on the decolorization capacity of the regenerated clay was
performed using the solid portion (i.e., the regenerated clay) that was obtained as

20  described above.

Specifically, the stirring rod, the stirrer, and the thermometer holder were
provided to a four-mouth flask, and 100 g of the deacidified soybean oil was put into the
flask. 1 g of any one of the regenerated clays that were obtained by Conditions 1 to 7,
and Comparative Condition 1 was put into the flask, and the decolorization reaction was

25  performed at 105°C for 0.5 hours under reduced pressure while performing stirring using



100 100 100 [0081] 5[ Table 14] Table 14 Condition 2 After one hour
After two hours After three hours After four hours FAEE 66.0 82.4
90.0 92.6 FA 3.6 3.9 3.9 3.9 MG 5.4 4.;62.6 1.6 DG 11.3 5.5

10

15

the stirrer.

Then, fats and oils were extracted by filtration, and the L* value of the fats and
oils, which were obtained, was measured by spectroscopic colorimeter SD5000 (trade
name, manufactured by Nippon Denshoku Co., LTD.; a glass cell; and a length of an
optical path: 10 mm).

Similarly, with regard to chromaticity of the fats and oils that were obtained, the
Y value was measured with LOVIBOND TINTOMETER MODEL E (trade name,
manufactured by THE TINTOMETER LTD.; glass cell; a length of an optical path: 5.25
inches).

Chromaticity measurement results of decolorized oil that was decolorized with
the regenerated clay obtained under the reaction conditions of each esterification reaction,
and chromaticity measurement results of the deacidified soybean oil that was not
subjected to the decolorization process are shown in Table 11.  In addition, in L* values
in the table, “77+" represents a hue equal to or higher than a measurement threshold
value (77) of a measuring apparatus that was used.

[0075]

[Table 11]



2.7 1.6 TO13.7 3.8 0.8 0.2 Total 100 100 100 100 [0082] [Table 15]
10Tabl e 15 Condition 3 After one hour After two hours After three
hours After four hours After five hour§r7FAEE 55.6 79.0 88.7 92.2 94.1
FA 3.1

Table 11 Introduction amount Measurement results
Waste Ethanol Sulfuric Reaction | Lx Y
clay acid time
Condition 1 50.0 95% 4.5 5 98.80 12
100.0

Condition 2 25.0 99.5% 45 4 97.44 31
125.0

Condition 3 15.0 95% 4.5 1 98.52 17
135.0

Condition 4 25.0 95% 0.15 5 97.49 30
125.0

Conditton 5 25.0 50% 4.5 7 96.80 33
125.0

Condition 6 50.0 95% PTS 5 98.50 17
100.0 12.0

Condition 7 50.0 95% 4.5 5 98.21 19
100.0

Comparative | 50.0 Hexane - 5 91.05 62

Condition 1 100.0

Comparative | 50.0 Hexane 4.5 5 90.46 77+

Condition 2 100.0

Unused clay | - - - - 98.77 12

Non-treated - - - - 94.50 55

waste clay

Deacidified - - - 5 88.65 77

oil before

decolorization

[0076]

It was confirmed that in the deacidified oil decolorized with the regenerated clay
5 that was treated by any one of Conditions 1 to 7, the L#* value was higher and the Y value
was lower than those of the deacidified oil decolorized with non-treated waste clay. On
the other hand, it was confirmed that in the deacidified oil decolorized with the waste
clay (Comparative Condition 1) from which oily ingredients were extracted by the
hexane in a state in which the sulfuric acid was not present, the L* value was higher and
10 the Y value was lower than those of the deacidified oil before the decolorization, but the

L+* value was lower and the Y value was higher than those of the oil decolorized with the



3.7 3.83.83.8M52.32.41.50.90.5D514.58.64.22.61.6 T0O
24.5 6.2 1.8 0.5 0 Total 100 100 100 100 100 51

10

15

48

non-treated waste clay. In the deacidified oil decolorized with the waste clay
(Comparative Condition 2) from which oily ingredients were extracted by the hexane in a
state in which the sulfuric acid was present, the L* value was higher than that of the
deacidified oil before the decolorization, but conversely, the Y value increased, and thus
it could be seen that the decolorization capacity of the waste clay could be hardly
regenerated at Comparative Condition 2.

[0077]

[Example 6]

Examination was made with respect fo a compositional variation of the fats and
oil, an effect on washing, and the decolorization capacity of the obtained regenerated clay
according to the purity of the ethanol with respect to the waste clay and the reaction time.

The reaction was carried out while collecting samples for gas chromatography in
the same manner as Condition 1 of Example 5 except that the waste clay, the ethanol, and
the sulfuric acid in amounts shown in Table 12 were used, and the reaction was carried
out for a reaction time of the reflux reaction (i.e., esterification reaction), and weights of
a solid portion and a liquid portion were measured.

[0078]

[Table 12]



[ Tabl e 16] Table 16 Condition 4 After one hour After two hours After
three hours After four hours After five hours After six hours FAEE

35.7 54.2 70.8 79.2 85.7 89.6 FA 2.3 342 3.8 3.9 4.0 4.0 M53.7 5.4
5.5 4.7 3.5

Table 12 Introduction amount Measurement results
Waste Ethanol Sulfuric Reaction | L#* Y
clay acid time
Condition 1 50.0 99.5% 4.5 4 08.72 12
100.0

Condition 2 50.0 95% 4.5 4 98.47 14
100.0

Condition 3 50.0 95% 4.5 5 98.73 12
100.0

Condition 4 50.0 95% 3.0 6 08.47 14
100.0

Condition 3 50.0 95% 7.5 4 98.72 12
100.0

Unused clay | - - - - 98.77 12

Non-treated - - - - 94.50 55

waste clay

Deacidified - - - - 88.65 77

oil before

decolorization

[0079]
Peaks that were obtained by the gas chromatography were classified into fatty
5 acid ethyl ester (FAEE), free fatty acid (FA), monoglyceride (MG), diglyceride (DG), and
triglyceride (TG), respectively. Then, each compositional ratio was calculated from a
ratio of each peak area with respect to the total peak area. Calculation results are shown
in Tables 13 to 17.
[0080]

10 [Table 13]



2.5 DG 15.6 14.9 10.0 6.7 4.2 2.6 TG 42.7 22.4 10.0 5.5 2.6 1.3 Total

100 100 100 100 100 100

[ 0084]

After one hour After two hours After tgéee hour s

10

5[ Tabl e 17] Table 17 Condition 5

Table 13
Condition 1 After one hour | After two hours | After three After four
hours hours
FAEE 75.8 91.0 96.0 96.8
FA 1.5 1.5 1.4 14
MG 4.1 23 1.1 0.7
DG 9.1 34 13 1.1
TG 9.5 1.9 03 0.0
Total 100 100 100 100
[0081]
[Table 14]
Table 14
Condition 2 After one hour ! After two hours | After three After four
hours hours
FAEE 66.0 824 90.0 92.6
FA 3.6 39 39 39
MG 54 4.5 2.6 1.6
DG 11.3 3.5 2.7 1.6
TG 13.7 3.8 0.8 02
Total 100 100 100 100
[0082]
[Table 15]
Table 15
Condition 3 After one After two After three After four After five
hour hours hours hours hours
FAEE 55.6 79.0 88.7 922 94.1
FA 31 3.7 38 3.8 38
MG 23 2.4 1.5 0.9 0.5
DG 14.5 8.6 42 2.6 1.6
TG 24.5 6.2 1.8 0.5 0
Total 100 100 100 100 100

[0083]




After four hours FAEE 63.2 86.3 93.2 94.3 FA 3.1 3.9 4.0 3.9 MG 3.9
2.50.90.6 DG9.03.91.7 1.2 TG20.8 2.8 0.2 0.0 Total 100 100 100
51
[Table 16]
Table 16
Condition 4 | Afterone | After two | After three | After four | After After six
hour hours hours hours five hours
hours
FAEE 35.7 54.2 70.8 79.2 85.7 89.6
FA 23 3.2 3.8 3.9 4.0 4.0
MG 3.7 5.4 5.5 4.7 3.5 2.5
DG 15.6 14.9 10.0 6.7 42 2.6
TG 427 22.4 10.0 5.5 2.6 1.3
Total 100 100 100 100 100 100
[0084]
5 [Table 17]
Table 17
Condition 5 After one hour | After two hours | After three After four
hours hours
FAEE 63.2 86.3 93.2 94.3
FA 3.1 3.9 4.0 39
MG 3.9 2.5 0.9 0.6
DG 9.0 3.9 1.7 1.2
TG 20.8 2.8 0.2 0.0
Total 100 100 100 100
[0085]
At all of Conditions 1 to 5, the ratio of the fatty acid ethy! ester (FAEE)

10 increased in combination with an increase of the reaction time. In addition, from the
results of Conditions 2 to 5, it could be confirmed that when other conditions were the
same, there was a tendency for the fatty acid ethyl ester to be quickly generated as a
mixing ratio of the acidic catalyst increases, but with regard to the ratio of the free fatty
acid (FA), when the purity of the ethanol is the same, there was no large difference.

15 [0086]

(Confirmation of Decolorization Capacity of Regenerated Clay)
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was set to 85°C, and stirring was performed. A point of time at which the reflux of the
ethanol was confirmed was set to the reaction initiation time. The stirring speed was set

to 300 rpm by THREE-ONE MOTOR FBL 3000 (trade name, manufactured by SHINTO

25 Scientific Co., Ltd), the sample for the gas chromatography was collected every one hour



usi ng the Buchner funnel, the funnel was left as is for eight hours
in a thernostatic bath of 110C to evaporate the liquid portion
containing water as a main conponent, gRd the solid portion that was
obt ai ned was col |l ected. [0088] 15Exam nation on the decol orization
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[ Tabl & 18ysingathmaid|(eppr&imatelp@ddotl).on anount Measurement results

Waste clay Ethanol Sulfuric acid Reaction tine L* Y Water washi ng:

One tine 50.0 9Blen]EH2.s9lid pbrtlonSfas &3rapged/Wited stainless stein of 500 ml, water (100
g) was added to the solid portion, and stirring and washing was performed for 10 minutes.
The water washing operation was performed once, but for comparison, the water washing
operation was further performed two times and three times, respectively.

10 After the stirring and washing, a solid portion and a liquid portion are separated
using the Buchner funnel, the funnel was left as is for eight hours in a thermostatic bath
of 110°C to evaporate the liquid portion containing water as a main component, and the
solid portion that was obtained was collected.

[0088]

15 Examination on the decolorization capacity of the regenerated clay was
performed using the solid portion (i.e., the regenerated clay) that was obtained as
described above in the same manner as Example 5. The reaction conditions,
chromaticity measurement results of the decolorized oil that was decolorized with the
obtained regenerated clay, and chromaticity measurement results of the deacidified

20 soybean oil that was not subjected to the decolorization process are shown in Table 18.
Even when the water washing operation was performed, it was confirmed that the
decolorization capacity did not significantly decrease.

[0089]

[Table 18}



washing: Two tinmes 50.0 95% 100.0 4.5 5 98.74 12 Water washing: Three

tinmes 50.0 95% 100.0 4.5 5 98.72 12 Unused clay - - - - 98.77 12
Non-treated waste clay - - - - 54
Table 18 Introduction amount Measurement results
Waste Ethanol Sulfuric Reaction | L= Y
clay acid time
Water 50.0 95% 45 5 98.73 12
washing: 100.0
One time
Water 50.0 95% 4.5 5 08.74 12
washing; 100.0
Two times
Water 50.0 95% 4.5 5 98.72 12
washing: 100.0
Three times
Unused clay | - - - - 08.77 12
Non-treated - - - - 94.50 55
waste clay
Deacidified - - - - 88..65 77
oil before
decolorization
[0090]
[Example 8]
5 Examination was made with respect to an effect that was caused by not

10

15

performing a neutralization treatment before washing the regenerated clay obtained after
the esterification reaction.

The stirrer (Mighty MAGshiel MG-4 type (trade name), manufactured by
NAKAMURA SCIENTIFIC INSTRUMENTS INDUSTRY CO., LTD.), the thermometer
holder, and the glass cover were provided to a four-mouth flask. Next, 125 g of waste
clay that was obtained in the decolorization process of deacidified soybean oil (waste
clay that was obtained after using GALLLEON EARTH (trade name, manufactured by
MIZUSAWA INDUSTRIAL CHEMICALS, LTD.} in a decoloriztaion process), 250 g of
95% ethanol, and 11.25 g (3% on the basis of the entire reaction solution) of a sulfuric
acid were put into the flask.

The Dimorth cooler was connected to the flask, the temperature of the oil bath




94.50 55 Deacidified oil before decolorization - - - - 88..65 77

[ 0090] [ Exanple 8] 5Exam nation was made with respect to an effect
t hat was caused by not perform ng a ne ?ral i zation treatnent before
washi ng the regenerated clay obtained after the esterification

reaction. wihet & 859 tind Mirgin Xv Gbinfdd. MA ﬂlb’dﬁmﬁé 5taxﬂﬁclpﬁf€%ﬂux of th
manuf act ured by NAICAMURA SCI ENTIFI C | NSTRUVENTS | NDUSTRY GO D},

t he ther der,,. and. t

four - mout ATFC gﬁlggﬁeﬁrflledl% i tgﬁﬁaﬁes?%maﬂa Rbalia 318 Bbgl%éaeﬁﬂﬁwrﬁgt
decol ori zatl c f deacidified so bean oil (waste cla

s obt ar ReOAPPR (ARRG-QNEREENCEAFE 3000 Hare ware, WAk fon Hisa pyIBYIO
M ZUSAWA | NDUSTRI AL CHEM CALS, LTD.) in a decoloriztaion process),

250 g of S@%téidﬁmohd)ah@lS@:Iplﬁorqhﬂé 29 Juomhiegiaaky wap toltdetedentiyrame hour
reaction solution) of a sulfuric 15acid were put into the flask. The

Di mor t5h  cafedr e rea&iondnitiatvgdintl ehd feectfdnaike whbeet tefiehairyr € of the oil
bath 55 was set to 85C, and stirring was perfornmed. A point of tine

at which the reffapihOfeabiiéh @E?ﬁﬂﬁlnaﬂﬁss&ﬂﬁﬁ E}S/H‘f%gld\é’%? sétﬁﬁlglocgrﬂolﬂﬁte was

reaction initiation time. The stirring spee was set

L T e Y s v

col | ected ever ne hour 5after the reaction ini t| ation,

reacti on KFRASt é}ége srirepypfieArtion gglution became angupount Elﬁ%l%)éB@Wllé%TWi%w
term nat ed, sodi um hydroxi de or sodi um carbonate was added to the
react i on &wlthe Fesnltani maestal vagringt.  (Tien, asolalduirtioomdanibynd pation ere
al kali with respect to the entirety of reaction solution becane an

amounitd ( neebafatedibgvaBuchnéafungell 9 Wissnthet foemir@sttit tepatatioBy BE irdidewEshe
m xed. Then, a solid portion and a liquid portion were 10separated by

a Buchnerffjit h fl 1SCRE] f
f our - mout k?tlf ﬁ{gg{ aérég%gd Egeffg{dgdg%a%:bzg e of h’? ElleﬂﬂBﬂ%h{lég? h??neﬁgsﬂl\%e&mm

washed us pI‘OXI mately 70 m). 95% et hanol was
added to (Itaﬁgmgﬁbq@?por ‘on that was obtai ned and washi ng was

NS 400 m i (e Sasd o oBe otk Fortion AT WPY PPIERE] SaivaHnE as
hydr oxi de, and was 700 ml in the case of the
performed. An amount of ethanol that was necessary for the washing was 400 ml in the
15  case of the neutralization with the sodium hydroxide, and was 700 ml in the case of the
neutralization with the sodium carbonate. A brown drop, which was insoluble in
ethanol, adhered to a filtrate.
The solid portion after the ethanol washing was scrapped into a stainless stein of
500 ml, water (100 g) was added to the solid portion, and stirring and washing was
20  performed one time for 10 minutes, or was repeated two times.  After the stirring and
washing, a solid portion and a liquid portion are separated using the Buchner funnel, the
funnel was left as is for eight hours in a thermostatic bath of 110°C to evaporate the
liquid portion containing water as a main component, and the solid portion that was

obtained was collected.

25 [0091]



neutralization with the sodi um car bonat e.
i nsol ubl e i n ethanol,
t he et hanol

washi ng was 20

tines.

adhered to a filtrate.
washi ng was scrapped into
wat er (100 g) was added to the solid portion,
bleaoed one tinme for 10 m nutes,
After the stirring and washi ng,

port I on &i-%léﬁga

rated usi ng the Buchner funnel,

A brown drop,
The solid portion after
stainless stein of 500 m ,
and stirring and

or was repeated two
a solid portion and a liquid

t he funnel

whi ch

was

was | eft

as is for hours in a thernostatic bath of 110C to evaporate the
||qU|dprflnn co f::lnlnn Wat-er acarmincnu.blu, anrl hg enli
portion |A4EItGRS To¥eQHned |WasCeonl | oA 25 b@é& Cﬁ%’ e |M¥gCos
Tabl e 19| Moguntiodn) 6&OH Na2 G330 NaOH | NEYCo3 Nai@f’és Na2Cb¥eamount 1 (e
al kali (palke 65% 65% 70%|70% 75% 100% Wat et washing; one tinme pH 3.9
4.0 4.7 B{riHol%)

Water washing: one time

pH 3.9 4.0 4.7 5.7 7.7 8.9

Y value 27 25 32 42 55 79

Water washing: two times

pH 4.1 4.2 4.8 54

Y value 22 18 24 27

[0092]

5 The pH of the washing solution, and the Y value of the solid portion
(regenerated clay) that was obtained after the washing were measured. Measurement
results are shown in Table 19. From the results, it could be seen that the pH of the
waste liquid to be discharged could be made relatively high due to the addition of the
alkali into the reaction solution, which was obtained by the esterification reaction, before

10 the solid-liquid separation, and particularly, when the waste water was made to have pH
of 4 to 5 by the neutralization treatment, satisfactory regenerated clay in which the Y
value was small could be obtained.

[0093]
[Example 9]
15 Examination was made with respect to a variation in the decolorization capacity
due to continuous regeneration.
[0094]
<<Condition 1>>
The stirrer (Mighty MAGshiel MG-4 type (trade name), manufactured by
20  NAKAMURA SCIENTIFIC INSTRUMENTS INDUSTRY CO., LTD.), the thermometer



7.7 8.9 Y value 27 25 32 42 55 79 Water washing: two tinmes pH 4.1 4.2
4.8 5.4 Y value 22 18 24 27 [0092] 5The pH of the washing
solution, and the Y value of the solidsportion (regenerated clay)
that was obtained after the washing were neasured. Measurenent

resul ts apgdehendithedlababber dRre Frooided fea FRSMhERA flhdk. cw,lx@i 106 oSstSihste
that the pH of the wast e liquid to be discharged could be made

relativel y, V\ﬁ b wilBbta eﬁn?tl%ngélb fehtig) h tptglﬁae]s #Kfélabldifﬂ:td%oﬁ'%%n oﬂgﬁ{aktgn

sol ution, was o tal ne on reac

10t he sol I d hg\/g/ai)gﬁtgp 20 After us‘ing (%{LE% tI\% E%Ra[rl-]l érad\é\@lgt?letnqgnu ctured\%?zt er

was made Y
MIZUSAWA INDUSTRIAL CHEMICALS, LTD.) in a decoloriztaion process), 200 g of

5  95% ethanol, and 3 g of a sulfuric acid were put into the flask.

The Dimorth cooler was connected to the flask, the temperature of the oil bath
was set to 80°C, and stirring was performed. A point of time at which the reflux of the
ethanol was confirmed was set to the reaction initiation time. The stirring speed was set
to 300 rpm by THREE-ONE MOTOR FBL 3000 (trade name, manufactured by SHINTQO

10 Scientific Co., Ltd), and the reaction time was set to five hours.

After the reaction was terminated, a solid portion and a liquid portion were
separated by a Buchner funnel. When performing the separation, the inside of the
four-mouth flask and a perforated plate of the Buchner funnel were washed using ethanol
(approximately 70 ml).

15 The washing was performed by adding 95% ethanol to the solid portion that was
obtained, and stirring the resultant mixture, and filtering the mixture. A solid portion
after the ethanol washing was scrapped into a stainless stein of 500 ml, water (100 g) was
added to the solid portion, and stirring and washing was performed by stirrer for 10
minutes. After the stirring and washing, a solid portion and a liquid portion are

20  separated using the Buchner funnel, the funnel was left as is for eight hours in a
thermostatic bath of 110°C to evaporate the liquid portion containing water as a main
component, and the solid portion (i.¢, regenerated clay) that was obtained was collected.

Similarly to Example 5, the deacidified soybean oil was decolorized by the
regenerated clay that was collected, and chromaticity of the decolorized oil was

25  measured,



of 4 to 5 by the neutralization treatnent, satisfactory regenerated
clay in which the Y value was small coul d be obtained. [0093]

[ Exanpl e 9] 15Exami nation was made witBgrespect to a variation in the
decol ori zati on capacity due to continuous regeneration. [0094]

<Condi tion 1>> Thewadié mr%rwlﬁi% gt Msmbi@hnd\@eé a%a&ﬁ%s fhiéw agBteYE) ;The
manuf act ured by 20 NAKAMJURA SCI ENTI Fi C | TRUVENTS | NDUSTRY CO. ,

LTD.), th : e - wer e provided
to a four%‘%{%ﬂ%ﬁ@{%@k&eCmgglggfgfgga%es%gq;VV\et/erlés"fegg%:t?(z;w?ﬁ}eﬁégwas obtained in
t he decol ori zat | ggéfr ocess of deacidified soybean oil (waste clay
that was obtain ter using GALLEON EARTH (trade nane, manufactured
by M ZUSAWA | NDUSTRI AL CHEM CALS, LTD.) in a decol oriztaion process),
200 g of 595% effaeivlitionn#tP 3 g of a sulfuric acid were put into the
fl ask. The Dinorth cool er was connected to the flask, the

t enpermt ure of Thestirdr (Maghty WaAGslet]l MG-86@e (aadt sinid)) maguiactared by
performed. A point of tinme at which the reflux of the ethanol was

confi r med\aEARRIR A SCIPR TIFEANSIR NMEN & INDUS TRE-.COhETBY)| theithdnhfesd
was set to 300 rpm by THREE- ONE MOTOR FBL 3000 (trade nane,

manuf act u ﬁglﬂerb an?% gslregs k?\?g irw%?e%]f-élfoivﬁieﬁ:?o a f&ﬁgﬂm{tﬁ Adsi NeGEE aﬁg)b'sggﬁ \;éis%e

was set tOo TIVE reaction was term nated,”

portion and | i qui or.tign re .separated by.a ner, funnel . \When
Por f or mi ng.a et abuafieh in P8BS R AR ERe Y asde SR bR et
perforated plate of the Buchner funnel were washed using et hanol
(appr oxi nelaethat pas pbtpined sitpeusipg Givhd AN Eadt R bitraslg napeaptanigctos,by

et hanol to the solid portion that was obtai ned, and stirring the

r esul t@ant MIZXISWVEA NEDASTRIARrCHEMIBA LS, XTDr)en adlcsabrictaparproess)alileg of
t he et hanol washing was scrapped into a stainless stein of 500 m ,

wat er (1005@)etlvml, 208G dra sulfaris atitl GveOpitiiffd, théfigskstirring and
washi ng was performed by stirrer for 10 mnutes. After the stirring

and vashing, a 0l bl A9 LA AkLonbd IO RS B @hBeRREBARE T Abarh

usi ng the Buchner funnel, unne as is tor eight hours

in a thernostati th of 110C to evapprate the.liquid portio

contai ni nenaties S48 and e s RER s boiat ST ALSHER ghe 1Efug of the
regenerated clay) that was obtained was col |l ected. Simlarly

t o Exanpl ethsnoltwes cdefimneli Wasdt toihb ecantion initisiondises| dftiesticring/spebd was set
regenerated clay that was collected, and chronmaticity of the

decol p3 i zes30n dpmEs TRRBEASNEMOTCIB FBL 3000 (it naase maabifayturetbycSHIMEO
used, was regenerated again as new waste clay. The regeneration and

g?cg[rg;i g t@?i%f?ti‘f}@?%?ﬁ EfdYBE FoabBELRME Yyak sGo ivEBBurs[ 0095] " Condi ti on
ghty MAGshiel M54 type (trade nane), nmanufactured
by After the reaction was terminated, 65 mol% of sodium hydroxide was added to
the reaction solution, mixing and neutralization were performed, and then separation into
a solid portion and a liquid portion was performed by a Buchner funnel. When
20  performing the separation, the inside of the four-mouth flask and a perforated plate of the
Buchner funnel were washed using ethanol (approximately 70 ml).
The washing was performed by adding 95% ethanol to the solid portion that was
obtained, and stirring the resultant mixture, and filtering the mixture. A solid portion

after the ethanol washing was scrapped into a stainless stein of 500 ml, water (100 g) was

25  added to the solid portion, and stirring and washing was performed by stirrer for 10



NAKAMURA SCI ENTI FI C | NSTRUVENTS | NDUSTRY CO., LTD.), the thernoneter
hol der, and the gl ass cover were provided to a four-nmouth fl ask.
Next, 100 g of waste clay that was obtgpned in the decolorization
process of deacidified soybean oil (waste clay that was obtained

af ter usi mgnuA. L 2O BARTITrig iedi@adhinee a soBd pbdiohun@d 1auididriibiZSAVA
| NDUSTRI AL CHEM CALS, LTD.) in a decoloriztaion process), 200 g of

95% et h lef L i sl ] .
et han@lyar A0t sh e Buhmd mlu{gl,tq%@a@hgel}&ﬁasgﬁ@% hs'efB{ g%ﬂ%&é ASK

The Di north cool er "was connecte erature of the

oi | bath s set.t0.80 and stirrin s. perf.ornmed.. A point of tinme
ot whicn PREnGEHe Rebor 110RC e Rbanbracs e BRI Ratein b asamain
reaction initiation tine, The stirring speed was set 15 to 300 rpm by
THREE- ONECoIF@RNE-BRd 060lid ppyive (regameratad alay hidetwesiolgingHvaE ®llected.
Scientific Co., Ltd), and the reaction tine was set to five hours.
After % he reactS$iatilarigso Erample, €, deaSidifield Yo phcan @dli waw deyslotxddls has
added to the reaction solution, mxing and neutralization were

per f or nedseganFatd 6Ry SRR MR b1 bk éhr%fPllaiiQRﬁ@ﬂ'thé BBt e oflivild d
portion was perforned by a Buchner funnel. en 20perform ng the
separatio astupe%ri nside of the four-nouth flask and a perforated plate
of the Buchner funnel were washed using ethanol (approximtely 70

ml) . The_washi ngl Wavgl .Elerformad by addi ng,95% et hanol to the
sol id portion th4t Vs CIghrdifRyas Uivd. WhT reBrngalEthasain aung v Mesticlayur dhe
and filtering the m xture. A solid portion after the ethanol washing
was scr apiseenargitan andsicgelarieaiiongregepses vesD@padted fimMe meg.100 g) was
25added to the solid portion, and stirring and washi ng was perfornmed
by stirrer for [0096159 m nutes. After the stirring and washing, a
solid portion and a liquid portion are separated using the Buchner

funnel, the funogomasity Skhsubdidrt rdsalts 6F BBUcAANIRdi N Bal PR (FRSHALLE
bath of 110C to evaporate the liquid portion containing water as a

mai n co . n, (i S

obt ai nemgg ﬂ%:eorlegég% t até%fdg%mmé?lar {u;i,ﬂsfl om@nglgmﬁa{l] gﬁ@?ﬁﬂ ﬁ@ gpe%stultr%?#l}t\é\%mm of

soybean ojil was .decol ori zed by the regenerated clay that was

ol | ect edie SFAGRHES aitens 65 i vien Botralirtn o B Gebuednaisasege shown

The waste clay, which was used, was regenerated again as new waste

clay. Theinrlagtedy Gionditionrdd aaddahlo?] faenditiontdoesarhnumberof igpensrasion

five times. 10[ 0096] Chromaticity neasurenent results of the

decolldr i zimdeoi |Froinahesaassudiecad iConditied 1vin whitihthe negeaizatidredactichywasmot

Conditions 1 and 2, and chromaticity measurenment results of the

deaci di f i gaifcs@pdeayuritibn ik deedomAlios YRIRAY s hardNéhRHBCRLOiIZAbI On

process are shown in Table 20 (Condition 1) and Table 21 (Condition

2) for e i i . t
A B ARR inhuh 8 S Lt Alfor ThbIBRg ufen%gé&epaﬁéaeclgﬁéglr@mg L a

Condi tion iC e neuttalization’reactl ol was no

variation.n the,decol orization capacit s hardly shown according
Vot aper  lEREGFR FEstah, BF resene GRBR R e s e
regenerated clay, which was obtained after repeating the regeneration
process fdagalofizaion cappeish Jiepdditiony it Gendiion 2 imwihinh the pewraligationyeaction
addition, at Condition 2 in which the neutralization reaction 20was

per f G0nedwas perfvamedisenyeltbetved tthdt iee dbeclokiaatiradapacitycdightly tycredst@dnd to
decreased due to the repetition of the nunber of regeneration tines,

but the r@egegetinbeef Gk aAimbehbigaReatdR M Rtahd ﬁ?eﬂe‘?&@@%lia{},gwﬁiﬂ‘?was
regeneration process five tines, shown sufficiently high

decol ori zakligmy Ql?q?ﬁgi.setaﬁng &%QQJ%&%M ﬁmcgsssze iR, Il?c%r?s&ﬂcilﬁt?y l[ﬁléﬂber

of regeneration

decolorization capacity.
[0097]

25 [Table 20]



123 451L* value 99.40 99.35 99.40 99.20 99.20 Y value 12 12 12 12
12 L* value of unused clay 99.35 Y value of unused clay 12 [0098]
[ Tabl e 21] 5Table 21 The nunber of reggperation times 1 2

Table 20

The number | 1 2 3 4 5
of
regeneration
times

L* value 99.40 99.35 99.40 99.20 99.20

Y value 12 12 12 12 12

L#* value of 99.35
unused clay

Y value of 12
unused clay

[0098]
[Table 21]

5 Table 21

The number |1 2 3 4 5
of :

regeneration
times

L* value 99.01 99.02 99.05 98.18 98.20

Y value 17 17 17 24 24

L#* value of 99.35
unused clay

Y value of 12
unused clay

Industrial Applicability
[0099]
The method for producing the regenerated clay of the invention is suitably applicable to a

10 field of producing fats and oils.



345 L* value 99.01 99.02 99.05 98.18 98.20 Y value 17 17 17 24 24
L* val ue of unused clay 99.35 Y value of unused clay 12 |Industri al
Applicability [0099] The nethod fgf producing the regenerated
clay of the invention is suitably applicable to a 10field of
producing fats and oils. 61 CLAIMS CLAIMS 1. A nmethod for producing
regenerated clay, the nethod conprising the steps of: 5m xing waste
clay that has been used for purification of fats and oils, |ower

al cohol, and an acidic catalyst; and

1. A method for producing regenerated clay, the method comprising the steps
of:
5 mixing waste clay that has been used for purification of fats and oils, lower
alcohol, and an acidic catalyst; and
performing extraction of oily ingredients from the waste clay, and an
esterification reaction between the fats and oils and/or a free fatty acid in the oily
ingredients and the lower alcohol at the same time so as to regenerate a decolorization

10 capacity of the waste clay.

2. The method for producing regenerated clay according to claim 1,
wherein 50 to 900 parts by mass of the lower alcohol is mixed with respect to

100 parts by mass of the waste clay.

15
3. The method for producing regenerated clay according to claim 1 or 2,
wherein the extraction of the oily ingredients, and the esterification reaction
between the fats and oils and/or the free fatty acid in the oily ingredients and the lower
alcohol are performed at a temperature of 60 to 200°C.
20

4. The method for producing regenerated clay according to any one of claims 1
to 3,

wherein a difference between an L* value of the fats and oils, which are purified
using the clay of which decolorization capacity is regenerated, and which is determined

25  in accordance with a CIElab method, and an L* value of the fats and oils, which are



perform ng extraction of oily ingredients fromthe waste clay, and an
esterification reaction between the fats and oils and/or a free fatty
acid in the oily ingredients and the |gyer alcohol at the sane tine
SO0 as to regenerate a decolorization 10capacity of the waste clay.

2. The mepkd @ingirmdetelng ahe e igidedrtinay irarorddh&with tied @IRMabL,
wherein 50 to 900 parts by mass of the | ower alcohol is mxed with

respect tQ.409;PaLt sy mass of the waste clay. 3. The

met hod for proéuci ng regenerated clay according to claim1 or 2,
wherein the extraction of the oily ingredients, and the
esterification reaction between the fats and oils and/or the free
fatty acid in the oily ingredients and the | ower al cohol are _
performed at a 1-enpisBelipd [gpredncing rsgenerated clay accprding o gt s Pfckyims 1
produci ng regenerated clay according to any one of clainms 1 to 3,
wher ein atodi,f f erence between an L* value of the fats and oils, which
are purified using the clay of which decolorization capacity is

regenerat ed, anghabinchditferedled Betveaies Yahlur dfalkofdamdaiMi which afd furiied
met hod, and an L* value of the fats and oils, which are 62 purified

4517, s Sty VUG SN SRt DGR e
I di t ) f clai to 3 i
2 20, Bl 815 Bond bbb o APEIE B, 0 e

using the clay_of which decolorization capacity is regenerated, and
whi ch is vRivephihadas prd ails sthirdise Pusified usinsHuseh glayan mineh 18 deteapineg
a cell length of 5.25 inches, and a Y value of the fats and oils,

whi chlar einpgcdrdaee: wigh thg Tuwilead coloayneternisi2ivai Ieks.i s det er i ned 10i n
accordance wth the Lovibond colorineter is 25 or |less. 6. The nethod
for producing regenerated clay according to any one of clains 1 to 5,
wherein the ester having an acid value of 10 or less is obtained by
the 15esterificati i Qﬁg@ i r

free fatty acidﬁin t‘%a%§?$9?ﬁ§$§ fén%%ﬁgﬁgﬁgﬁéaggﬁg?é§1c hgﬁ(ﬁyh%%ﬁé
nmet hod fo%“ﬁroducing regenerated clay according to any one of clains
l1to6, 2 erein the acidic catalyst is an acid catalyst. 8. The

met hod for producing regenerated clay according tqQ claim 7, wherein
the acid catal yWheres the sxierhaving anae valigesok 1§ & lesire pltaiey b e

al cohol is alcohol having 8 or | ess carbon atons. 10. The

met holf f oestesifinatien repctiembeteeer bd fath ayd aidcarddnibe free Etly agideindhe eilai ms

ingredients and the lower alcohol.
7. The method for producing regenerated clay according to any one of claims 1
to 6,

20 wherein the acidic catalyst is an acid catalyst.

8. The methed for producing regenerated clay according to claim 7,

wherein the acid catalyst is a sulfuric acid.

25 9. The method for producing regenerated clay according to any one of claims 1



51 to 9, further conprising: washi ng the regenerated clay of
whi ch decol ori zation capacity is regenerated wth a sol vent having an
SP val ue, which indicates a solubilitygparanmeter, of 7 to 15, after
the extraction of the oily ingredients fron1the waste clay. 1011. The
met hod f oto §roduci ng regenerated clay according to any one of clains
1to 9, further conprising: adjusting a pH of the regenerated clay of
whi ch decol or i Z@helen. tﬁéﬂﬂﬁérta}’cohél it H&ﬁ%ﬁ% g & 1éss!cifon a@&ﬁ&r the
extraction of the oily ingredients fromthe waste clay;

subsequent |y washi ng the regenerated clay with a solvent havi ng an SP
val ue, 15which indicates a solubility parameter, of 7 to 15 and pH of
3 to 8 12. The @ﬁ'ﬂOd nfr rod i ng regenerated clay according to
claim 10 or 16 THEP R [NpEpd Usg g eednsEnte gl av ascrrdiag () &y qng of claims
performed at 0 to 200C. 2013. The nethod for producing regenerated

cl ay atcot d Rgfurtherclogipmsing; furt her conpri sing: renoving a salt
fromthe regenerated clay, after washing the regenerated clay with

t he sol vent havivaghiidihe SEgeviedated oddy of widch BecanddizatibioéapacitwisGegenbihted

conpri si ng: washi ng the regenerated clay with water, after
washi ng t ¢ P
vashi 09 BAVERROR AR 9 W AE RS BN il TRl 45 e

clay acco{h%' ﬁg{ﬂonaog)ﬂ?eo@ﬁ/l% re%le%sni%ongiil%ﬁ_ w%@iég pherein the fats and

oils are vee (é]ﬁ%rated clay that is
produced by the nethod for producing regenerated 10clay according to
any one of clainms 1 to 15. 17. A nethod for producing purified
fats and oils, the nethod conprising the step of decolorizing fats
and old s usi ng llhe Thegesthodios pradugingaeganeitatoclayoaasbadimg tbaany one of claims

1 to 9, further comprising;
adjusting a pH of the regenerated clay of which decolorization capacity is
regenerated to 3 to 8, after the extraction of the oily ingredients from the waste clay; and
subsequently washing the regenerated clay with a solvent having an SP value,

I5  which indicates a solubility parameter, of 7 to 15 and pH of 3 to 8.

12.  The method for producing regenerated clay according to claim 10 or 11,

wherein the washing of the regenerated clay is performed at 0 to 200°C.

20 13.  The method for producing regenerated clay according to claim 11, further
comprising:
removing a salt from the regenerated clay, after washing the regenerated clay

with the solvent having the SP value of 7 to 15 and pH of 3 to 8.

25 14.  The method for producing regenerated clay according to claim 13, further
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comprising;
washing the regenerated clay with water, after washing the regenerated clay with

the solvent having the SP value of 7 to 15 and pH of 3 to 8.

15. The method for producing regenerated clay according to any one of claims
1 to 14,

wherein the fats and oils are vegetable oils.

16. Regenerated clay that is produced by the method for producing regenerated

clay according to any one of claims 1 to 15.

17. A method for producing purified fats and oils, the method comprising the
step of:

decolorizing fats and oils using the regenerated clay according to claim 16.



