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ABSTRACT OF THE DISCLOSURE

The present invention provides a method of treating fats
andoilscontaininglowcoucentrationaromatichalogencompounds
which could remove the aromatic halogen compound contaminant
efficiently from the o1l and fats. |

The fats and oils are treated with an adsorbing agent
comprising a porous body and a non-protonic polar solvent held
in the interiors of fine pores in the porous body, with
contaminated fats and oils containing organic pollutants, and
adsorbing the pollutants in the non-protonic polar solvent in
the porous body,

The other method of treating fats and oils is comprising
anadsorb;ngstepofcontactingfatsandoilscontainingaromatic
halogenatedcompoundswithanadsorblngagentcomprisingasolid
acid to adsorb the aromatic halogenated compounds onto the
adsorbing agent, and a step of contacting the adsorbing agent
with an organic solvent to extract the aromatic halogenated
compounds adsorbed on the adsorbing agent into the 6rganic

solvent.
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The following statement is a full description of this
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SPECIFICATION

Method of treating fats and oils

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is based upon and claims thé benefirt of
priocrity from the prior Japanese patent applications No.
2002-28370 filed on February 5, 2002, and Japanese patent
applicationNo. 2002-28371 filed on February 5, 2002; the entire

contents of which are incorporated herein by reference.

Technical Field

The present invention relates to amethod of Creating fats
and oils, in particular, a method of treating a contaminated
0il which is suitable for selectively adsorbing and separating
persistent organic pollutants from fats and oils containing

pollutants.

Background Art
Persistent organic pollutants (POPs) such'as

polychlorinated baiphenyls (PCB) have the volatile migration,
are present in a wide range of the concentration in various
environmental media, are known as a material influencing on the
humanbody,andPCBisrequiredtoberemovedandfenderedharmless.
In order to effectlvely treat persistent organic pollutants
having the characteristics by a combusting method and a chemical

treating method, it becomes important To selectively separate
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and recover only persistent organic pollutants from
environmental media in which those pollutants are present. 1In
particular,1ntreatmentoforganicpollutantspresentinmmste
Olls such as fats and oils at the low concentration of ppmorder,
sincejJ:isdifficulttoselectivelyseparateandrecoverorqanid
pollutants having the high affinity with media, a substanrial
amount of pollutants to be used becomes inmense, being extremely
ineffective.from a viewpoint of energy.

Previously, as a method of selectively separating and
recovering organic pollutants which are lipophilic materials
from fats and oils contaminated with organic pollutants, an
evaporating method and a liquid-liquid extracting method are
Qidely used.

This evaporating method utilizes a difference 1n boiling
points of 2 or more materials in order TO separate a mixture
of those materials as is well known. However, since, inmineral
0ils which are fats and o0ils to be treated have boiling points
close to those of aromatic halogenated compounds which are
representative pollutants, it is difficult toc recover aromatic
halogenated compounds from fats and oils at a high precision.

Iﬁ addition, a liquid-liquid extracting method 1s to
separate and remove pollutants by tfansferring pollutants from
fat and oils into non-protonic polar solvents by a first step
of. extracting aromatic halogenated compounds or pollutants
dissolved in fa;s and olls (liquid) into non-protecnic polar
solvents, and a second step of separating fats and oils and

non-protonic polar solvents containing the extracted aromatic
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halogenated compounds, for example, disclosed in USP
4,405,448.

However, in the second step, since two liquids can
not be separated simply, there is a problem that an amount
of aromatic halogenated compounds-remaining fats and oils
becomes large, fats and oils are mixed into separated non-
protonic polar solvents, and it is difficult to perform

separating treatment at a high precision.

Disclosure of the invention

An object of the present invention is to provide a
method of treating fats and oils, which separates fats and
oils such as mineral oils containing aromatic halogenated
compounds such as polychlorinated biphenyls at the low
concentration, into fats and oils and aromatic halogenated
compounds, simply and at a high precision.

The application generally relates to a method of
treating a contaminated o0il, which comprises contacting an
adsorbing agent comprising a porous body and a non-
protonic polar solvent held in the interior of fine pores
of a porous body, with contaminated fats and oils
containing organic pollutants, and adsorbing the
pollutants in the non-protonic polar solvent in the porous
body.

In a first aspect of the present invention there is
provided a method of treating fats and oils, which
comprises contacting an adsorbing agent comprising a
pecrous body and a non-protonic polar solvent held in the
interiors of fine pores in the porous body, with
contaminated fats and oils containing organic pollutants,
and adsorbing the pollutants in the non-protonic polar
solvent in the porous body, wherein the adsorbing agent
carries a noble metal fine particle.

In addition, a second aspect of the present
invention also provides a method of treating fats and
oils, which comprises an adsorbing step of contacting fats

and oils containing aromatic halogenated compounds of

H:\Simeona\Keep\Speci\2003200424.doc 25/10/05
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pollutants with an adsorbing agent comprising a solid acid
to adsorb the aromatic halogenated compounds onto the
adsorbing agent, and a step of contacting the adsorbing
agent with an organic solvent to extract the aromatic
halogenated compounds adsorbed onto the adsorbing agent
into the organic solvent.

In the second present invention, it is desirable
that the solid acid is at least one selected from metal
okide, metal silicon composite compound, metal sulphide,
metal chloride, sulfate, phosphate, silicate, synthetic
zeolite (molecular sieve), silica gel, heteropolyacid,
active carbon, clay mineral, H3PO,—containing diatomaceous
earth and cationic exchange resin.

Brief explanation of the drawings.

Fig. 1 is a view schematically showing adsorption
of organic pollutants in a waste o0il by an adsorbing agent
onto which a non-protonic polar solvent is held, which is
used in an embodiment of the first present invention.

Fig. 2 is a graph showing the ability of adsorbing
low concentration polychlorinated biphenyls in an
insulating o0il of an adsorbing agent onto which DMSO is
held, which is one example of the present invention.

Fig. 3 is a graph showing the effect of removing
PCB in accordance with another example of the present

invention.

Best Mode for Carrying Out the Invention
[Regarding first invention]

An embodiment of the first invention will be
explained below.

The first aspect of the present invention is a
method of treating a contaminated oil, which comprises
contacting an adsorbing agent provided with a porous body
and a non-protonic polar solvent held in the interior of
fine pours in the porous body, with contaminated fats and
oils containing organic pollutants, and adsorbing the

H:\Simeona\Keep\Speci\2003200424.doc 25/10/05
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pollutants in the non-protonic polar solvent in the porous
body; wherein the adsorbing agent carries a noble metal
fine particle.

In the present embodiment, it is preferable that,
as the non-protonic polar solvent, at least one selected
from acetone, acetonitrile, N,N-dimethylformamide (DMF),
dimethyl sulfoxide (DMSO), hexamethylephosphoramide
(HMPA), tetrahydrofuran (THF), sulfolane, 1,3-dimethyl-2-
imidazolidine (DMI}), N-methyl-2-pyrrolidone (NMP) and
propylene carbonate and an aqueous solution of the above
solvent is used. Among these non-protonic polar solvents,
in particular, 1,3-dimethyl-2-imidazolizine (DMI) is
preferable. This is because it is excellent in the PCB
extracting ability.

Further, in the present embodiment, it is
preferable that, as the porous body, at least one material
selected from charcoal, bone charcoal, active carbon,
silica gel. fused silica, natural zeolite, synthetic
zeolite, frass earth, activated clay, bauxite, alumina,
magnesia, porous glass bead, chelating resin, chitosan and
a polymer compound resin is used. Among these porous
bodies, active carbon is particularly preferable. This is
because it is easy to handle, is flexible, and can be
easily prepared into porous bodies having a variety of
shapes. Specifically, a porous body can be formed as a
non-woven fabric or a woven fabric using a fibrous active
carbon.

H:\Simeona\Keep\Speci\2003200424.doc 25/10/05
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In the present embodiment, it 1s most preferable that
1,3~-dimethyl~2-imidazolidine (DMI) or an aqueous DMI solution
i1s adopted as the non-protonic polar solvent, and this is
impregnated into active carbon for use.

In the present embodiment, examples of subject oils to
be treated include animal and vegetable 0ils, essential oils,
resin oils, mineral oils, electrical insulating oils such as
cransfonmeroilsandcmndenser01ls,cuttlngoils,lubricating
oils, heat media, paints, food oils and fuel oils,

Materialswhicharesﬁitableforapplicationofthepresent
inventianasorganicpollutantscontainaiintheaforementioned
oils are oils which are accumulated in animals and vegetables
includinghumanbody,mayprobablyhaveadverseeffectthereon,
and are difficult to be decomposed in the natural world, such
as organic chlorinated compounds such as polychlorinated

biphenyls, dioxins, furans, chlorden, heptachlor, aldrin,

'dieldrln, endrin, hexachlorobenzene, DDT, toxafen, mylex,

hexachlorocyclohexane, pentachlorophenol and chlornitrofen.

Accordingtothisembodimentofthefirstinvention,since
a non-protonic polar solvent is held in fine pores of a porous
body, and this non-protonic polar solvent has rhe low affinity
with oils and the high affinity with oxganic pollutants, even
Persistent organic pollutants are seléctiVely exXxtracted into
anon—protonicpolarsolventandthenon-protonicpolarsolvent
isheldinfinepoursofapmrousbody. Thereafter, by separating
& porous body from 0ils by simple work such as filtration, it

becomes possible to remove a non=protonic polar solvent and
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organic pollutants together with a porous body ﬁme oils.
(First embodiment)

An embodiment of the aforementioned firsr invention will
be explained in detail below.

A method of treating a contaminated o0il in the present
embodiment is to continuously contact a waste 0il into which
organic pollutants at a maximum of around tens thousands ppm
are mixed, with an adsorbing agent holding a non~protonic polar
solventat20°Ct080°C,andselectiVelyadsorbandremOVeorganic
pollutants inawasteoil. Contactofawasteoil andanadsorbing
agent may be performed a plurality of times.

In the present embodiment, a time for contacting a
contaminated oil to be treated with an adsorbing agent 1s
different depending on factors such as an amount of pollutants
contained in a contaminated oil, a specific surface area of a
porous adsorbing agent an_d a porous volume, and usually around
10 minutes to 48 hours is sufficient. When a contact step
comprises a plurality of contacts, an accumulated contact time
may be set to be in the aforementioned range.

In this adsorbing procedure, a way of procedure is not
particularly limited, but the previously known continuous or
batch methods such as a contact filtrarion method, a fluidized
layer adsorbing method, a fixed layer adsorbing method and a
moving layer adsorbing method can be used. Among these ways
of procedure, it is preferable to adopt a contact filtration
method. This isbecause a powderyor fine particulate adsorbing

agent can be used, it is very easy to recover and handle an
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adsorbing agent, and when a fluid having the relatively high
Viscosity such as an electrical insulating oil is a subject to
be treated, the efficacy is higher as compared with other
adsorbing procedures. This contact filtration method 1s a
method of mixing a powdery or fine particulate adsorbing agent
into a contaminated oil, and stirring the mixture, whereby an
adsorbing agent is suspended in an oil to promote adsorption,
and an adsorbing agent 1s filtered after reaching equilibrium.
As a non-protonic polar solvent to be held in fine pores
of a porous body in present embodiment, at least one or mixture
of 2 or more selected from acetone, acetonitrile,
dimethylacetamide, N,N-dimethylformamide (DMF), dimethyl
sulfoxide'(DMSO), hexamethylphosphoramide (HMPA), THF,
sulfolane, 1,3~dimethyl~2-imidazolidine (DMI) and
N-methyl-2-pyrrolidone (NMP) and aqueous solutions of these
solvents can be used.
Further,asaporousbodytobeuSedlnthepresentinvention,
at least one kind of material selected from charcoal, bone
charcoal, active carbon, silica gel, fused silica, natural
zeollte,syntheticzeolite,frassearth,actlvatedclay,bauxite,
alumina,magnesia,porousglassbead,chelatingresin,chitosan
and polymer synthetic adsorbing agent can be used. It is
preferablethatthisadsorbingagenthaszaspeciflcsurfacearea
of 100 to 3000 m’/g and a fine pore volume of 0.5 to 2.5 ml/g.
When a specific surface area is below the aforementioned range,
the content of a non-protonic polar solvent is reduced, and an

amount of organic pollutants to be selectively adsorbed is
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reduced. On the other hand, when a specific surface area is
above the aforementioned range, the mechanical strength oflan
adsorbing agent particle is reduced, and it becomes difficult
to handle an adsorbing agent. 1In addition, when a fine pore
volume is below the aforementioned range, the c¢ontent of a
non-protcnic polar solvent is reduced. On the other hand, when
a fine pore volume is above the aforementioned range, dissolution
out of a non-protonic polar solvent at an adsorbing procedure
1s problematic, being not preferable.

In addition, an adsorbing agent is preferably particulate
such that an average particle diameter is around 5 te 1000 pm.
When an average particle diameter is below the aforementioned
range, a particle is too fine and it becomes difficulr to handle
a particle, and further, a packing density of this adsorbing
agent becomes higher, and it becomes difficult to contact an
adsorbing agent with a contaminated oil tobe used. On the other
hand, when an average particle diameter is above the
aforementioned range, since a packing density of an adsorbing
agent to be packed into an adsorbing container is reduced, a
treating apparatus becomes large size.

A process of preparing an adsorbing agent holding a
non-protonic polar solvent used in the present enbodiment is
not particularly limited, but examples thereof include a method
of impregnating a porous body with a non-protonic polar solvent,
and a method of coating a non-protonic solvent on a porous body.
Preferably, anon-protonicpolar solvent is held throughout fine

pores of a porous body by an impregnating process using the known
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vacuum impregnating apparatus. In this case, by injecting the
aforementioned non-protonic polar solvent after the porous body
is sufficiently deaerated and dehumidified in a vacuum tank,
a solvent can be held throughout fine pores of a porous body.
Note that an adsorbing agent after treatment is recovered by
a suction filtering apparatus, and is dried in a room or
mechanically at a temperature of 50°C or lower. Fig. 1 shows
a schematic cross-sectional view of the thus obtained adsorbing
agent holding a non-protonic polar solvent used in the present
embodiment . InFig. 1, reference numeral 3is aporous adsorbing
agent particle, and this particle is composed of a comparatively
large macroscopic fine pore 4, an intermediace pore 5 connecting
to this macroscopic fine pore 4, and a microscopic fine pore
6 connecting to this intermediate pore S and having the smallest
pore diameter. A non-protonic polar solvent 2 is held in pores
of these macroscopic fine pore 4, intermediate pore 5 and
microscopic fine pore 6. This adsorbing agent 3 is dispersed
in an untreated oil (waste o0il) 7, and when contacted with the
waste oil untreated oil 7, since organic pollutants 1 dispersed
and dissolved in an untreated o0il have the affinity with a
non-protonicpolar solvent, the adsorbing agent 3 enters through
the macroscopic fine pore 4 and is adsorbed in fine pores,
Like this, by contacting a contaminarted oil with an
adsorbing agent holdinga non-protonicpolar solvent, it becomes

possible to recover a waste 0il which is an oil ro be used with

organic pollutants removed therefrom by adsorption, below the

environmental standard concentration prescribed in Japan, and

10
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it becomes possible to reutilize the oil. In addition, organic
pollutants adsorbed onto an adsorbing agent together with an
adsorbing agent are subjected to combuétion Creatment, or
pollutants are extracted from an adsorbing agent with a solvent
which dissolves organic pollutants, and can be subjected to
treatment of rendering harmless such as decomposition.

In the present embodiment, by chemically treating an
adsorbing agent holding an non-protonic polar solvent in the
present invention with an acid such as hydrochloric acid as
necessarytodecomposeanon—protonicpolarsolvent,andfurther,
by mixing the decomposed solvent with an organic solvent,
adsorbedorganicpollutantscanbeconcentration—recoveredinto
an ofganic solvent. The aforementioned organic solvent is not
particularly limited, but a nonpolar solvent such as hexane,
a lower aleohol such as 2-propanol or an organic solvent having
a8 low-boiling point is preferably used.

In zddition, an adsorbing agent after organic pollutants

recoveringy treatment can be reused. That is, a kind and the

concentration of an acid to be used for the aforementioned

chemical treatment are not particularly limited because they
vary depending on a kind of an adsorbing agent holding a
non-protonic polar solvent to be used, but 1M to 5M hydrochloric
acid is preferable.
(Modified example of first embodiment)

In an embodiment of the aforementioned first invention,
a non-protonic polar solvent held by a porous adsorbing agent

isused. However, themodifiedexampleis Totreat a contaminared

11
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o1l to be treated using, as the aforementioned adsorbing agent,
a ﬁorous body in which the surface of the porous body carries
a noble fine particle and a non~protonic polarvsolvent is held
in the interiors of fine pores in the porous body.

That is, since organic pollutagts are concentrated into
a non-protonic polar solvent on the surface of and in fine pores
Ofanadsorbingagent,bycausingapmrousbodytocarryanﬂxture
of at least 1 or 2 or more selected from noble metals such as
palladium (Pd) and rhodium (Rh) on the surface of and in fine
poresoftheadsorbingagent,theadsorbingagentcanbeemployed
as a noble metal fine particle-carrying adsorbing agent for
Treating of rendering organic pollutants in a waste o1l harmless
(treatment of rendering harmless by dechlorination). An amount
of a noblz metal to be carried upon this is not particularly
limited, but 0.5 wt$% to 10 wt% is preferable.

Accordingtothismodifiedexampleoftheembodiment,since
a noble metal fine particle 1s carried on the surface of and
in pores of a porous adsorbing agent, orxganic pollutants
selectivelyadsorbaﬂ1nporousfineporesaredecomposaibythis
catalyst, whereby adsorption of fresh organic pollutants into
fine pores is further promoted, and further effective removal
by adsorption becomes possible.

Further, organic pollutants can be effectively treated
by adding active carbon on which a noble metal fine particle
is carried after recovery to a reaction system in which an alkali
such as sodium hydroxide and potassium hydroxide is dissolved

in a lower alecohol such as 2-propanol, under the reaction

12
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conditions of nitrogen atmospheré and around 80°C,.
[Regardihg second invention]

Then, an embodiment of the second present invention will
be explained. This embodiment was done as a result of extensive
study regarding the technique of recovering an aromatic
halogenated compound contained in fats and 0ils by a step of
selectively adsorbing and Separating an aromatic halogenated
compound in fats and oils by contacting continuously fats and
©ils containing an aromatic halogenated compound such as PCB
with an adsorbing agent, and a step of extracting and
concentrating the aromatic halogenated compound from the
adsorbing agent into an organic solvent.

Thatis, thisembodiment of the secondinventionis amethod

of treating fats and oils, which comprises an adsorbing step

‘of contacting fats and oils containing an aromartic halogenated

compoundwith anadsorbing agent comprisingasolidacidtoadsorb
thearomatichalogenatedc0mpoundontotheadsorbingagent,and
a step of contacting the édsorbing agent with an organic solvent
to extract the aromaric halogenated compound adsorbed onto the
adsorbing agent into the organic solvent.,

In this embodiment, contaminated fats and oils containing
an aromatic halogenated compound can be acid-treated before the
aforementioned adsorbing step. Thexeby, pelarmaterials which
1nhibitadsorptiOnofanaromatichalOgenatedcompoundcontalned
in fatrs and oils can be decomposition-treated.

Further, in the aforementioned present invention, it is

desirable that acidity of the solid acid (Lewis acid + Brensted

13
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acid) is not less than 0.1 mmol/g and not more than 1 mmol/g,
and acidity of the solid acid (Lewis acid + Brensted acid) is
not more than +4.0,

In addition, in the aforementioned present invention, it
is desirable ﬁhat the solid acid is at least one selected from
mecalox1de,metalsiliconcompositeoxide,metalSulfide,metal
chloride, sulfate, phosphate, silicate, synthetic zeolite
(molecular sieve), silica gel, heteropolyacid, active ¢carbon,
clay mineral, HiPO,-containing diatomaceous earth and cationic
exchange resin.

As fats and oils which can be treated in the present
invention, any fats and oils can be treated as far as they are
fatsandoilswhidnmaybederivedfromanyoriglnandareliquid
at a normal temperature or become liquid by heating, such as
mineral oils, vegetable oils and animal o0ils which are
contaminated With an aromatic halogenated compound. More
specifically, examples thereof include mineral oils such as
petroleum, light 0il and heavy 0il, vegetable oils such as olive
011, cotton seed o0il, rapeseed 0il, linseed o1l, coconut oil
and tung oil, and animal oils such as beef tallow, born oil,
whale oil, fish oil and cod-liver oil.

Further, the present embodiment can be also applied to
fats and oils which become liquid at a Temperature of around
100°C, Specifically, examples thereof include wax and
shortening.

These fats and oils contain fatty acid glycerin triester

as a main ingredient and contain free fatty acid, long chain

14
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alcohol and hydrocarbon as an ingredient.

These fats and 0oils are used as electfic insulating oils
such as transformer oils and condenser oils, cutting oils,
lubricating oi1ls, heat media, paints, food oils and fuel oils.

An amount of a pollutant contained in these fats and oils
is suitably in a range of 0.5 ppm to 10000 ppm. When the content
of a pollutant is below the aforementioned range, a recovery
efficacy per unit time is reduced, being not practical. On the
other hand, when the content of a pollutant is below the
aforementioned range, a recovery rate is reduced, and long time
treatment is required in qrder that the pollutant concentration
is reduced to a desired range, being not practical.

A pollutant which is suitable to be used in the present
embodiment is a material which is an aromatic halogenated
compound, is flame-retardant, is not decomposed in the natural
world, and may have influence on animals and plants.
Speéifically, examples thereof include polychlorinated
biphenyls, polychlorinated dibenzoparadioxins (PCDDs) ,
polychlorinated dibenzofurans (PCDFs) and hexachlorobenzene
(HCB) .

(Second embodiment)

A second embodiment will be explained in detail below.
A treating method of the present embodiment comprises a step
of adsorbing an aromatic halogenated compound and a step of
extracting an aromatic halogenated compound.

l. Adsorbing step

The first step is a step of contacting fats and oils

15
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contaminated with an aromatic halogenated compound with an
adsorbing agent comprisiné a solid écid to selectively adsorb
the aromatic halogenated compound onto the adsorbing agent.
That is, for example, fats and oils such as 2 mineral oil
containing 0.5 ppm to a few thousands ppm'polychiorinated
biphenyl is continuously contacted with a solid acid to
selectively adsorb an arematic halogenated compound such as
polychlorinated biphenyls ohto an adsorbing agent.
AtreatlngtemperatureinthisadsorbingstepisPreferably
in a range of 20°C to 100°C., When an adsorbing temperature is
below this range, not only the viscosity of fats and oils is
increased and it becomes difficult to handle, but also since
the flowability of fats and oils is lost, a rate of removing
aromatic halogenated compound pollutants is reduced. On the
other hand, when the temperature is above the aforementioned
range, degeneration such as oxidation of fats and oils and
evaporation of an aromatic halogenated compound occur, and if
becomes difficult to control the treatment environment.,
Anadsorbingtimeforcontactingfatsandoilstobetreated
with an-adsorbing agent is different depending on factors such
as the viscosity of fats and oils, a ratio of mixing fats and
©ils to be treated with an adsorbing agent and the nature of
the surface of an adsorbing agenr, but is usually selected from
a4 range of around 30 minutes to 48 hours. When an adsorbing
time is below this range; an aromatic halogenated compound
removing rate is reduced. 0On the other hand, when an adsorbing

time is above this range, the effect of AMproving a removing
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rate is not seen for a necessary step time, being uneconomical.

The adsorbing procedure is not particularly limited, but
the known continuous batch methods such as a contact filtration
method, a fluidized adsorbing method, a fixed layer adsorbing
method and a moving layer adsorbing method can be used.

When adsorbing treatment is performed by a éontinuous
manner, fats and oils to be treated are placed in a container
packed with an adsorbing agent, and treatment can be performed
while contacting an adsorbing agent with fats and oils to be
Treated. In addition, when‘adsorbing treatment is performed
by a batch manner, an adsorbing agent is disposed in a container,
fars anq 0ils to be treated are added to this container, and
an adsorbing agent and fats and 0ils to be treated are contacted
and adsorbed for a predetermined time while performing stirring
by a stirring apparatus as necessary. In anymethod, adsorption
of an aromatic halogenated compound occurs by contact of an
adsorbing agent with fats and oils to be treated, and therefore,
it is important to maintain and control the procedure so as to
promote contact.

(Adsorbing agent material)

An adsorbing agent used in this embodiment contains a solid
acid, and & solid acid functions as a proton donor or an electron
acceptor, whereby the adsorbing agent selectively adsorbs an
aromatic halogenated compound.

Specifically, solid acids such as metal oxide, metal
siliconcompositeoxide,metalsulfide,metalchloride,sulfate,

phosphate, silicate, synthetic zeolite (molecular sieve),
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silica gel, heteropolyacid, acrive carbon, clay mineral,
H3Poq—confaining diatomaceous earth and cationic exXchange resin
can be used. These solid acids may be used alone, or a plurality
of solid acids may be used by mixing them.

As the metal oxide, alumina and magnesium oxide are
suitable. Asthemetal siliconcompositeoxide, silicamagnesia,
Ssilica boria, silica nickel oxide and silica zirconia are
suitable. As themetal sulfide, zinc sulfide (ZnS) is suitable.
As the metral chloride, aluminium chloride and copper chloride
are suitable. As thesulfate, nickel sulfate and copper sulfate
are suitable. Further, as the phosphate, aluminium phosphate
and titanium phosphate are suitable. In addition, as the
silicate, potassiumsilicate, cesiumsilicate, calciumsilicate
and magnesium silicate are suitable. As the claymineral, acid
clay and montmorillonite are suitable.

In the solid acid, acidity and acid strength can be
regulated by performing suitable surface modifying treatment.
For example, in the case of zeolite, an amount of Brensted acid
points and an amount of Lewis acid points can be regulated by
heat treatment (200°C to 900°C). In the case of active carbon,
a sulfone group or a cationic exchange group (surface acidic
active group such as phenolic hydroxyl group and carboxyl group)
can be introduced on the surface by sulfonation or nitric acid
oxidation. Alternatively, an acidic group can be preoduced to
the same extent as that of concentrated nitric acid Creatment
also by air oxidation at 400°C. .

Regardless of a material, it is desirable that acidity

18
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of the sclid acid (Lewis acid + Brensted acid) is in a range
of not less than 0.1 mmel/g and not more than 1 mmol/g, and a
value of acid strength of the solid acid (Lewis acid + Brensted
acid) is not more than +4.0.

This acidity is a measured number of acid points or acidic
centers of the solid surface, and can be measured by titrating
the solid acid in a nonpolar solvent with amines.

In addition, this acid strength is the ability of acid
points of the solid surface of donating a proton to a base or
the ability of receiving an electron pair from a bése, and can
be measured by using various acid base converting indicators,
Pkas of which are known.

Whea acidity of the adsorbing agent is below the above
range, there is aproblemon remarkable reduction in an adsorbing
efficacy. On the other hand, when acidity of an adsorbing agent
exceeds the above range, there may arise a problem on reduction
inthe selective adsorbingabilitydue toa competitive adsorbing
reaction between coexisting ingredients in fats and oils and
an aromatic chlorinated compound. In addition, when the acid
strength of an adsorbing agent is below the above range, there
may arise a problem on reduction in the polar interaction with
a base in an aromatic ¢hlorinated compound, that is, reduction
in the adsorbing strength.

(Structure of adsorbing agenrt)

Itispreferable tha_.t anadsorbing agent used in the present

embodiment has an average particle diameter in a range of 10

to 1000 pmand is particulate. When anaverageparticle diameter
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is below the above range, not only handling is difficult but
also contact between an adsorbing agent and fats and oils to

be treated becomes difficult in adsorbing treatment and the

- recovery efficacy may be reduced. On the other hand, when an

average particle diameter exceeds the above range, there is a
tendency that a specific surface area of an adsorbing agent is
reduced,andanecessaryamountofanadsorblngagentfortreating
a requifed volume of fats and o0ils 15 increased.

Further, it is preferable that the surface of an ac;iso’rbing
agent i1s porous. A preferable specific surface area is in a
range of 10 to 3000 m*/g. When this specific surface area is
below the above range, the adsorbing efficacy is reduced. On
the other hand, when a specific¢ surface area exceeds the above
range, since it is extremely difficult to prepare such an
adsorbing agent as compared with an adsorbing agent having a
specific surface area in the above range, the adsorbing agent
lacks the versatility. In addition, the mechanical strength
of an adsorbing agent is reduced, and the workability is
deteriorated, being not preferable.

It is preferable that magnesium silicate is used is the
case of polychlorinated biphenyls having a small number of
chlorine substitution, and active carbon is used in the case
of polychlorinated biphenyls having the planar strucrture.
(Nature of treated fats and oils)

By separating an adsorbing agent and fats and oils to be
treated after adsorbing treatment is perfoxrmed in this step,

it becomes possible to remove an aromatic halogenated compound
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in fats and o1ls to be treated to not more than the environmental
standardconcentration (notmore thano. 5mg-PCB/kg-o0il) in Japan,
and it becomes possible to recover and reutilize fats and oi1ls
such as mineral oils as a non-contaminated oil. Use of
reutilization is not limited to use in fuel oils, but a
non-contaminated oil can be utilized also as an electric
insulating oil by purification treatment.

Note that a solid adsorbing agent and liquid fats and oils
to be treated can be separated at a high precision by simple
work such as filtration. |
2. Extracting step

After separation from fats and oils to be treated, an
adsorbing agent which was used in treatment in an adsorbing step
is treated with an organic solvent, and an aromatic halogenated
compound is separated from an adsorbing agent, whereby an
aromatic halogenated compound can be extracted.

In this step, an adsorbing agent with an aromatic
halogenated compound adsorbed thereon and an organic solvent
are contacted to dissolve an aromatic halogenated compound
adsorbed on an adsorbing agent with an organic solvent, and as
a result, an aromatic halogenated compound is separated from
an adsorbing agent. In this extracting step, the known
continuous or batch extracting apparatuses such as Soxhlet’s
extractor can be used. It is preferable from a viewpoint of
Tthe extracting efficacy that a time of contact between an
adsorbing agent and an organic solvent is in a range of 5ninutes

To2Zhours. Anaromatichalogenated compound canbe concentrated
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by evaporating an organic.solvent in which an. aromatic
halogenated compound after extraction is dissolved. Note thart
it is desirable to remove an adsorbing agent from an organic
sol?ent before evaporation of an organic solvent.

An organic solvent used in the present embodiment is not
particularly limited as far as it dissolves a halogenated
compound, but inert nonpolar solvents such as hexane and
petroleum ether, non-protonic polar solvents such as acetone,
acetonitrine, dimethyl sulfoxide (DMSO) and N,
N-dimethylformide (DMF), and lower alcohols such as ethanol,
methanol, propanol, 2-propanol, butanol and 2-butanol can be
used. The above solvents may be used alone, or 2 or more may
beusedbymixing them. Itispreferable touseanorganic solvent
having a low boiling point by which an aromatic halogenated
compound after recovery is easily concentrated.

By zhis step, an aromatic¢ halogenated compound on an
adsorbing agent is extracted and concentrated by an organic
solvent, and can be recovered in an organic solvent at the
concentration of around a few § to 30%. Since the thus obtained
aromatic halogenated compound has the high concentration, it
can be effectively combusted by the known method, or can be
rendered harmless by a chemical decomposition method.
(Modified example of embodiment of the second invention)

A modified example of an embodiment of the second in
invention is to perform pre-treatment with an acid prior to
adsorbing treatment and extracting treatment in the embodiment

of the aforementioned second invention. That is, prior to the
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aboveadsorbingstep,fatsandoilstobetx@atedarechemically
treated with concentrated sulfuric acid, mixed acid (mixture
of concentrated sulfuric acid and concentrated nitric acid) or
amixtureof fuming sulfuricacid and concentrated sulfuric acid.

By performing this chemical treatment, polar materials
such as pigment ingredients, oxidized fats and oils, polycyclic
aromatic hydrocarbons, unsaturated hydrocarbons and phthalic
acid esters which are produced mainly by deterioration of fars
and oils and can inhibit adsorption of an aromatic halogenated
compound can be decomposition-treated. That is, an aromatic
halogenated compound in fats and oils which have been
deteriorated considerably by long term use or long time storage
can be also effectively adsorption-treated. Further, chemical
treatment with a mixed acid (concentrated sulfuric acid +
concentrated nitric acid) or fuming sulfuric acid induces
nitration or sulfonation of an aromatic halogenated compound.
By addition of a nitro group or a sulfonic group to an aromatic
halogenatedcompound,thepolarityinteractionwithanadsorbing
agent 1s potentiated, and improvement in the efficacy of
adsorbing an aromatic halogenated compound in fats and oils
becomes possible.

A ratio of mixing the concentrated sulfuric acid and
concentratednitricacidandtheconcentrationof fumingsulfuric
acid are rnot particularly limited, but a mixed acid having a
VOlumetricréthaofconcentratedsulfuricacidandconcentrated
nitric acid of 1:1 to 3:1, and fuming sulfuric acid which is

6 to 8% of sulfur tricxide diluted with concentrated sulfuric
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acid are preferable,

Nitcation and sulfonation of an aromatic halogenated
compound by this pre-treatment are particularly effective to
adsorptionofahighlychlorinatedaromatichalogenatedcompound
having tha low deviated polarity among aromatic halogenated
compounds.

This pre-treatment is performed by mixing and stirring
fats and cils to be treated and an acid. A pre-treatment time
is suitably 10 minutes to 1 hour. In addition, a Temperature
is preferably in a range of 10°C to 60°C. A ratio of mixing is
preferablyinarangeof 1 to20partsbymassof the aforementioned
acid relative to 100 parts by mass of fats and oils.

In the modified example of the present embodiment, after
acid treatment as pre-treatment, fats and oils to be treated
and amixed acid are separatedbymeans such as allowing to stand,
and an acid remaining in fats and oils such as mineral oils 1s
removed by washing with pure water and dehydration Treatment.

Thereafter, according to the same manner as that of the
aforementioned embodiment of the second present invention,

adsorbing treatment and extracting treatment can be performed.

Exanmples

The following Examples illustrate the present invention
in more detail but do not limit the present invention.
(Example 1)

A test of removal-treating low concentration

polychlorinated biphenyls in an electric insulating oil will
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be explained below.

InthepresentExﬁmple,removalofpollutantsfrmnavwste
oil was performed by a contact filtration method under the
following test conditions.

That is, as a waste oil which is a subject to be treated,
asampleobtainmﬂbyadding0.096g;ofpolychlorinatedbiphenyls
(KC300) to 200 g of an electric insulating oil (mineral oil)
was used. This corresponds to 480 ppm in terms of the
concentration of polychlorinated biphenyls.

In addition, as an adsorbing agent, 1 g of active carbon
was used in which 1, 3-dimethyl-2-imidazoline (DMI) was held in
a powdery active carbon matrix having a specific surface area
of 938 m’/g and a fine pore volume of 1.1 cm?/g.

A reaction was carried out at a temperature of 25°C for
24 hours under normal pressure.

Preparation of active carbon holding DMI and silica gel holding

DMI

Aprassure of a closed container anwhich a constant amount
of the aforementioned active carbon was placed was reduced, and
thereafter, 50 ml of the aforementioned
1,3-dimethyl-2-imidazoline (DMI) was injected until active
carbon was completely immersed. After allowing to stand for
24 hours, ODMI was separated by filtration, which was dried for
5 hours with a dryer set at 40°C.

Further, silica gel holding DMI was prepared in the same
manner as described above.

Adsorbing test
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200 g of polychlorinated biphenyls-containing electric
insulating oil and 1 g of an adsorbing agent were added to a
three—neckedflaskinaconstanttemperaturewaterbathregulated
at 25°C, and the mixture was sufficiently stirred (300 rpm or
more) using a stirrer., Afrter stirred for 24 hours, an adsorbing
agent and an insulating oil were solid liquid-separated with
a8 suction filtrating apparatus, and the concentration of
polychlorinated biphenyls in an electric insulating oil was
measured by gas chromatography equipped with a high resolution
mass analyzer,

Asaresult,itwasfoundthataratebfadsorption—removing
polychlorinated biphenyls in an electric insulating oil is
aramatically'improved.by an adsorbing agent holding DMI. That
1s, 1t was made clear that when an adsorbing agent holding a
non-protonic polar solvent is used, adsorption-removal of low
concentration polychlorinated biphenyls from an electric
insulation oil is dramatically improved as compared with no use
of a non-protonic polar solvent. Note that a rate of recovering
an electric insulating 0il by solid-liquid separation was-99.9%
or more,

(Examples 2 and 3)

A test of removal-treating low concentration
polychlorinated biphenyls in an electric insulating oil will
be explained.

In the present Example, removal of pollutants from a waste
01l was performed by a contact filtration method under the

following test conditions,
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That is, as a waste o0il which is a _subject Lo be treated,
a sample obtained by adding 0.096 g of polychlorinated biphenyls
(KV300) to 200 g of an elecrtric insulating o0il (mineral oil)
was used. This corresponds to 480 ppt in terms of the
concentration of polychlorinated biphenyls.

Further, as an adsorbing agent, 1 g of active carbon was
used in which dimethyl sulfoxide (DMSO) was held by a powdery
active carbon matrix having a specific surface area of 938 m’/g
and a fins pore volume of 1.1 cm?’/g (Example 2).

Furthermore, as an adsorbing agent in another Example,
1l g of silica gel was used in which dimethyl sulfoxide (DMSO)
was held kty a silica gel matrix having a specific surface area.
of 450 m%/g and a fine pore volume 0.8 cm?/g (Example 3).

A reaction was carried out at a temperature of 25°C for
24 hours under normal pressure.

Preparation of active carbon holding DMSO and silica gel holding

DMSO

Aprassure of a closed container in which a constant amount
of the aforementioned active carbon was placed was reduced, and
thereafter 50ml of the aforemention‘ed dimethyl sulfoxide (DMSO)
was injecteduntil active carbonwas completely immersed. After
allowing to stand for 24 hours, DMSO was separatedby filtration,
which was dried for 5 hours with a dryer set at 40°C.

In addition, silica gel holding DMSO was prepared in the

same manner as described above.

Adsorbing test

200 3 of polychlorinated biphenyls-containing electric
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insulating oil and 1 g of an adsorbing agent were added to a
three—neckedflaskinaconstanttemperaturewaterbathregulated
at 25°C, znd the mixtﬁre was sufficiently stirred (300 rpm or
more) using a stirrer. After stirred for 24 hours, an adsorbing
agent and an insulating oil were solid liquid-separated by a
suction filtrating apparatus, and the concentration of
polychlorinated biphenyls in an electric insuléting 0il was
measured by gas chromatography equipped with a high resolution
mass analyzer, |

Representative experimental results are shown in Fig.2,
From the following results, a rate of adsorption-removing
polychlorinated biphenyls in an electric insulating oil is
dramatically inproved by an adsorbing agent holding DMSO,

Adsorption removal of low concentration polychlorinated
biphenyls from an electric insulating oil was effectively
accomplished using an adsorbing agent holding a non-protonic
polar solvent,

Note that a rate of recovering an electric insulating o1l
by solid-liquid separation was 99,.9% or more in each Example.
(Comparative Examples 1 and 2)

A waste o0il was treated according to the same manner as
that of Example 1 except that, as an adsorbing agent, 1 g of
po@dery active carbon (specific surface area = 938 m‘/g, fine
porevolume=1.,1cnm’/g) (Comparative Example 1) and 1 gof silica
gel (specific surface area = 450 m?/qg, fine éore volume = 0.8
cm®/g) (Comparative Example 2) were used.

The results are also shown in Table 1.
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[Table 1]
. Specific |Fine poxe . |Adsorption
Ad -
:;:i;ng surfage volume bgf;fii;ii:i removal
area m'/g cm™/g P rate
Powdery :
Example 2 active 938 1.1 DMSO 97.5%
carbon
Example 3 | Siliea gel 450 0.8 DMS0Q 97.3%
Powdery
Comparative) o ive 938 1.1 9.3%
Example 1
carbon
Comparative| _. .. N
Example 2 Silica gel 450 0.8 8.4%

As zpparent from the results of Table 1, it was found that,
whenanadsorbingagenttreatedwithanon—protonicpolarsolvent
in the present invention is used, a rate of adsorption-removing
organic pollutants is considerably improved as compaxed with
use of an adsorbing agent undergoing no such treatment.
(Example 4)

5 mg of a palladium particle having an average particle
diameter of 0.1 umwas deposited on 92 g of powdery active carbon
(spec;ficsurfaceareaof938nﬁ/g,finepérevolumeofl.lcmﬂ&n
used in Example 2. Thereafter, in the same manner as in Example
2,amineraloilc0ntainingpolychlorinatedbiphenylswastreated.
Recovered'palladium-carrying active carbon was added to 500 ml
of a solution in which 125 mmol/dm™ of sodium hydroxide was
dissolved in 500 ml of 2-propanol, which was subjected to
rendering harmless treatment at a temperature of 80°C while
stirringwith a stirrer under nitrogen atmosphere, As aresult,
PCBdecompositionrateof99.9999%wasaccomplishedatareaction

time of 1 hour.

In this Example, a palladium noble metal fine particle
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was carried on an adsorbing agent as follows.

That is, palladiumchloride was dissolved in concentrated
hydrochleric acid and water, water was further added to dilute
the solution, and thereafter, the dilution was mixed with carbon
well, and was dried to solidify while stirring sometimes. This
solidwas convertedintoapowder, and storedinaclosed container.
By a method of reducing a necessary amount of a noble metal by
shaking with hydrogen in a solvent,‘ a noble metal fine particle
carrying an adsorbing agent which is suitable for using in the
present Example could be prepared, In addition, when it is
hecessary to remove produced hydrochloric acid, an adsorbing
agent is filteredwhilemaintaining the state of wet noble metal
fine particle, and is washed with a solvent for use.
(Example 5)

The present Example comprises A: adsorbing treatment and
B: extractingtreatment, andbothtreatments wereperformedusing
acontact filrratingmethod undexr the following test ¢conditions.

First, as a subject to be treated, a subject sample to
be treated was.preparedbymixing 200 g of an electric insulating
oil (mineral oil) and 0.096 g of PCB (KC-300) (the concentrarion
of polychlorinated biphenyls corresponds to 480 ppm). Then,
as an adsorbing agent, 3 g of magnesium silicate {particle
diameter of 200 pm, specific surface area of 130.6 m’/g) was
washed with hexane, and activated by drying at 120°C for 4 hours,
which was used. A reaction temperature was 25°C, and a reaction
pressure was normal pressure. In éddition, a reaction rtime was

such that an adsorption treating time was 48 hours and an
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extraction treating time was 2 hours.
A: Adsorption treatment

200 g of a PCB-containing electric insulating o0il and 3
g of magnesium silicate were added to a three-necked flask in
a constant temperature water bath regulated at 25°C, and the
mixture was sufficiently stirred at a stirring rate of 300 rpm
orhigherusingastirrer. After stirred for 48 hours, magnesium
silicate and an insulating oil were solid liquid-separated with
& suction filtrating apparatus to recover 99,9% or more of a
liquid ingredient (insulating 0il). In addition, 10 ml of an
insulating oil was taken, and the concentration of
polychlorinated biphenyls in an insulating oil was measured by
gaschromatographyequippedwithahighresalutionmassanalyzer.
B: ExXtraction treatment

Magnesium silicate recovered by suction filtration was
added to 100 ml of n-hexane in a flask, and the mixture was
sufficienzly stirred for 2 hours by a shaking stirrer, After
stirring, magnesium silicate and n-hexane were separated with
a suction filtrating apparatus, and the concentration of
polychlorinated biphenyls in n-hexane was measured by gas
chromatography equipped with a high resolution mass analyzer.

The experimental results of the present Example axe shown
in Fig, 3 and Tabie 2. From this result, a rate of removing
polychlorinated biphenyls in an insulating oil reaches 87% by
adsorptiorn by magnesium silicate, and thus, the effectiveness
ofmagnesiumsilicateinadsorptionofpolychlorinatedbiphenyls

in an insulating oil was confirmed.
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A removal rate in Table 2 is a ratio of an amount of an
aromat;c halogenated compound pollutant contained in fats and
0ils to be treated, and an amount obtained by subtracting an
amount of a pollutant remaining in fats and oils after treatment
from an amount of a pollutant before this treatment, thart is,
an amount of a pollutant removed by treatment of the present
1nvention. In addition, a recovery rate is a ratio of aﬁ ambunt
of a pollutant contained in an organic solvent after Treatment,
and an amcunt of a pollutant contained in fats and oils to be
treated before treatment.

(Examples 6 to 8)

According to the same treatment conditions as those of
Example 5 except that silica alumina having acidity and acid
strength an a range of the present inventrionwas used, adsorption
treatment and extraction treatment were carried out using a
polychlorinated biphenyls-containing waste oil.

(Examples 9 to 10)

According to the same treatment conditions as those of
Examples & to 8 except that an adsorbing agent was variously
changed, adsorption treatment and extraction treatment were
carriedout using a polychlorinated biphenyls-containing waste
oil. Adsorbing agents used in these Comparative Examples are
shown in Table 2. As a result, as shown in Table 2, it was found
that, when adsorbing agents having acidity and acid strength
neot in a range of the present inventionare used, rates of removing
an aromatic halogenated compound in fats and 0ils to be treated

are all slightly under the results of Examples 5 to 8.
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[Table 2]
Solid acid Acidity Acid Removal Recovery
strength rate ratge
Magnesium 0.85 o
Example 5 silicate mmol/g < +4.,0 B7.5% 97.2%
Example € [Silica alumina 0.34 < ~8.2 85.8% 98.3%
mmol/g
. 0.1
E S i . .
xample 7 [Silica alumina mmol/g < +4.0 82.5% 97.5%
Example 8 |Silica aluminal|l mmol/g < -5.6 85.3% 95.6%
Example 9 |Nickel sulfate 0.72 +6.8to+4.8 55.5% 85.2%
mmol/g
o : 0.05 o
Example 10 ({Silica alumlna mmol/g < =5.6 61.0% 8€6.3%

(Example 11)

According to the same manners.as those of the
aforementioned Examples 5 to 10, adsorption treatment and
extraction treatment were carried out using a polychlorinated
biphenyls-containing insulating oil which had been subjected
tonuxedacidtreatment,aspre-treatmentprior1u>anadsorption
step.

For chemical treatment with a mixed acid, 40 ml of a mixed
acid (30ml of concentrated sulfuric acid +10 ml of concentrated
nitric acid) was added to the aforementioned polychlorinated
biphenyls-~containinginsulatingoil, themixturewas shakenwith
a separating funnel, and the procedure was continued until a
mixed aci¢ turned pale yellow (about 20 minutes). Here, since
a miner amount of a mixed acid remained in an insulating oil
after mixed acid separation, an insulating oil was subjected
to washing with pure watexr and dehydration treatment with
anhydrous sodium sulfate. Neote that it was confirmed ghat all

the concentrations of polychlorinated biphenyls in pure water
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and a mixed acid after use satisfied the environmental standard.

By mixed acid treatment as pre-treatment for this
adsorption step, a rate of removing polychlorinated biphenyl
in an insulating_oil reached 97%. Since a rate of removing
polychlorinated biphenyls having the number of chlorine
substitutionof4ormoreis improved, itwas shownthat inhibition
removal and nitration of polychlorinated biphenyls by
pre-treatnent are particularly effective for adsorption of high
chlorinated polychlorinated biphenyls.

A rate of recovering polychlorinated biphenyls is also
high as 95% or more under both conditions of “adsorption |
treatment” and “chemical treatment + adsorption treatment”, and
thus, concentration and recovery of polychlorinated biphenyls
in an insvlating oil by the present invention were confirmed.

These results are shown by a graph in Fig. 3. Fig. 3 shows
theresultsofneasurementoftheconcentrathnlofPCBcontained
inanelectricinsulatingoil, the concentration of PCB contained
inanelectricinsulatingoil subjected to adsorption treatment,
and the concentration of PCB contained in an electric insulatang
0il subjected to chemical treatment which is acid treatment.
Numerical values of 1 to 10 in the figure indicate the number
of chlorine substitution of contained PCB. As apparent from
this result, it was made clear that PCB was effectively removed

from an insulating oil by treatment of the present invention.

Industrial Applicability

According to the present invention, aromatic halogenated
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compound pollutants can be effectively removed from fats and
0lls containing pollutants comprising low concentration
aromatlchalogenatedcompoundsbyasimplemethod,andpollutants
canbereCOVeredatthehighconcentratlon,andthus,thepresent
invention is an excellent method as a methéd of cleaning the
environmental pollution and has the high industrial value.

For the purposes of this specification it will be
clearly understood that the word ”comprisihg” means
“including but not limited to”, and that the word
“comprises” has a corresponding meaning.

It is to be understood that, if any prior art
publication is referred to herein, such reference does not
constitute an admission that the publication forms a part
of the common general knowleage in the art, in Australia

Oor any other country.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method of treating fats and oils, which comprises
contacting an adsorbing agent comprising a porous body and
a non-protonic polar scolvent held in the interiors of fine
pores in the porous body, with contaminated fats and oils
containing organic pollutants, and adsorbing the
pollutants in the non-protonic polar solvent in the porous
body, wherein the adsorbing agent carries a noble metal
fine particle.

2. The method of treating fats and oils according to
claim 1, wherein the noble metal fine particle carried by
the porous body is carried in a range of 0.5 to 10 wt%
relative to the porous body.

3. The method of treating fats and oils according to
claim 1 or 2, wherein the non-protonic polar solvent is at
least one kind selected from acetone, acetonitrile, N,N-
dimethylformamide (DMF), dimethyl sulfoxide (DMSO),
hexamethylphosphoramide (HMPA), tetrahydrofuran (THF),
sulfolane, 1,3-dimethyl-2-imidazolidine (DMI), N-methyl-2-
pyrrolidone (NMP) and propylene carbonate and aqueous

solutions thereof.

4. The method of treating fats and oils according to
any one of claims 1 to 3, wherein the porous body
comprises at least one kind of material selected from
charcoal, bone charcoal, active carbon, silica gel, fused
silica, natural zeolite, synthetic zeolite, frass earth,
activated clay, bauxite, alumina, magnesia, porous glass
bead, chelating resin, chitosan and polymer compound

resin.

5. The method of treating fats and oils according to
any one of claims 1 to 4, wherein the porous body has a

specific surface area in a range of 100 to 3000 m?/g.
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6. The method of treating fats and oils according to
any one of claims 1 to 5, wherein the non-protonic polar
solvent is 1,3-dimethyl-2-imidazolidine, and a porous body

holding the same is active carbon.

7. The method of treating fats and oils according to
claim 6, wherein the active carbon is fibrous active

carbon.

8. The method of fats and oils according to any one of
claims 1 to 7, wherein the porous body holding a non-
protonic polar solvent which has adsorbed pollutants by
contact with the fats and oils is treated using an acid,
and thereafter, the porous body is treated with an organic
solvent selected from a non-polar solvent and a lower
alcohol, whereby, the pollutants are dissolved in the

organic solvent.

9. A method of treating fats and oils, which comprises
an adsorbing step of contacting fats and oils containing
aromatic halogenated compounds with an adsorbing agent
comprising a solid acid to adsorb the aromatic halogenated
compounds onto the adsorbing agent, and a step of
contacting the adsorbing agent with an organic solvent to
extract the aromatic halogenated compounds adsorbed on the

adsorbing agent into the organic solvent.

10. The method of treating fats and oils according to
claim 9, further comprising a step of acid-treating
contaminated fats and oils containing aromatic halogenated

compounds prior to the adsorbing step.

11. The method of treating fats and oils according to
claim 9 or 10 wherein acidity of the solid acid (Lewis
acid + Brensted acid) is not less than 0.1 mmol/g and not
more than 1 mmol/g, and the acid strength of the solid
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acid (Lewis acid + Brensted acid) is not more than +4.0.

12. The method of treating fats and oils according to
any one of claims 9 to 11, wherein the solid acid is at
least one kind selected from metal oxide, metal silicate
composite oxide, metal sulphide, metal chloride, sulfate,
phosphate, silicate, synthetic zeolite (molecular sieve),
silica gel, heteropolyacid, active carbon, clay mineral,
H3PO4~containing diatomaceous earth and cationic ion

exchange resin.

13. The method of treating fats and oils according to
any one of claims 9 to 12, wherein the solid acid is

magnesium silicate.

14. The method of treating fats and oils according to
any one of claims 9 to 13, wherein the solid acid has an
average particle diameter in a range of 10 to 1000 pum and

is particulate.

15, A method of treating fats and oils substantially as
herein described with reference to the accompanying

examples.

Dated this 25 day of October 2005
KABUSHIKI KAISHA TOSHIBA

By their Patent Attorneys

GRIFFITH HACK

Fellows Institute of Patent and

Trade Mark Attorneys of Australia
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