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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] This invention relates to dielectric fluids. In one
aspect the invention relates to natural ester, oil-based
dielectric fluids while in another aspect, the invention re-
lates to a method of removing impurities from such fluids.
In still another aspect the invention relates to removing
such impurities using an absorbent while in yet another
aspect, the invention relates to the use of such dielectric
fluids.

2. Description of the Related Art

[0002] Power losses that occur during transformer op-
eration are the result of one or more factors. Whatever
the factor or factors, however, all transformer power loss-
es manifest themselves as heat. To prevent excessive
temperature rise and premature transformer failure,
transformers are filled with a liquid coolant to dissipate
the generated heat. Natural ester oils have been used
as an advanced dielectric insulating medium because
not only do they have excellent dielectric characteristics
with high temperature stability and superior flash and fire
resistance (e.g. fire point greater than 300 C), but be-
cause they are also friendly to the environment.
[0003] The manufacture of natural ester, oil-based
transformer oil, however, typically requires multiple steps
to process the oil to the standard specifications required
for the oil to perform as a dielectric fluid in a transformer.
Among these steps is the removal of impurities in the oil
that can interfere with its performance and/or adversely
affect the length of its service life.
[0004] USP 6,280,659 teaches a method for manufac-
turing a vegetable seed oil-based electrical insulating flu-
id, the method comprising the steps of (1) providing a
vegetable seed oil or blend of vegetable seed oils, (2)
heating the vegetable seed oils to a temperature of be-
tween 80°C and 100°C, and (c) purifying the heated veg-
etable seed oil or blend of vegetable seed oils to remove
substantially all polar contaminants, free fatty acids, and
particulate materials. The step of purifying the oil com-
prises mixing the oil with a blend of activated clay, e.g.,
Fuller’s earth, and activated alumina which is subse-
quently separated from the oil by passing the oil through
a filter and degasifying the purified vegetable oils to re-
move moisture and other gases. The degasifying step
reduces the moisture content of the oil to less than or
equal to 200 parts per million (ppm). Typically the oil is
stabilized against oxidation by the addition of one or more
oxidation inhibitors.

SUMMARY OF THE INVENTION

[0005] In one embodiment the invention is an improved

method for manufacturing natural ester, oil-based elec-
trical insulation fluids, i.e., a dielectric fluid, utilizing a syn-
thetic silicate absorbent comprising an alkali metal and/or
alkaline earth metal. These absorbents surprisingly out-
perform other absorbent media, e.g., natural clays and/or
alumina, in terms of power factor control and neutraliza-
tion number control at temperatures ranging from 25°C
to 70°C.
[0006] In one embodiment the invention is a method
for manufacturing natural ester, oil-based electrical insu-
lation fluids, the method comprising the steps of: (A) con-
tacting refined, bleached and deodorized (RBD) natural
ester oil, or refined, bleached, winterized and deodorized
(RBWD) natural ester oil, with a synthetic silicate absorb-
ent comprising an alkali metal and/or alkaline earth metal,
and (B) separating the absorbent from the oil.
[0007] In one embodiment the invention is method of
manufacturing natural ester, oil-based electrical insula-
tion fluids, the method comprising the steps of: (A) deg-
umming a crude natural ester oil, (B) subjecting the deg-
ummed crude oil to at least one of alkaline and acidic
bleaching, (C) optionally winterizing (i.e., cold fractionat-
ing) the degummed and bleached crude oil to remove or
reduce the amount of any remaining waxy compounds,
(D) deodorizing the degummed, bleached and optionally
winterized natural ester oil to remove or reduce the
amount of any remaining volatile impurities to produce a
refined, bleached and deodorized (RBD) or refined,
bleached, winterized and deodorized (RBWD) natural
ester oil, (E) contacting the RBD or RBWD natural ester
oil with a synthetic silicate absorbent comprising an alkali
metal and/or alkaline earth metal, and (F) separating the
absorbent from the oil.
[0008] In one embodiment the invention is an improved
method for manufacturing natural ester oil-based electri-
cal insulation fluids, the method comprising the step of
contacting a RBD or RBWD natural ester oil with an ab-
sorbent, the improvement comprising using as the ab-
sorbent a synthetic silicate comprising an alkali metal
and/or alkaline earth metal.
[0009] In one embodiment the invention is a dielectric
fluid made by the inventive method described above.
These fluids meet the functional standards as described
in ASTM D6871.
[0010] In one embodiment the invention is a transform-
er containing a dielectric fluid made by the inventive
method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Figure 1 is a flow diagram of the steps in a typical
seed oil refining process.
Figure 2 is a diagram reporting the power factor of
sunflower oil at 25°C after treatment with a synthetic
silicate absorbent comprising an alkali metal and/or
alkaline earth metal.
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Figure 3 is a diagram reporting the power factor of
sunflower oil at 100°C after treatment with a synthetic
silicate absorbent comprising an alkali metal and/or
alkaline earth metal.
Figure 4 is a diagram reporting the neutralization
number of sunflower oil at 25°C after treatment with
a synthetic silicate absorbent comprising an alkali
metal and/or alkaline earth metal.
Figure 5 is a graph reporting the power factor control
kinetics of sunflower oil after treatment with a syn-
thetic silicate absorbent comprising an alkali metal
and/or alkaline earth metal.
Figure 6 is a graph reporting the filtration cycle of
canola oil with a synthetic silicate absorbent com-
prising an alkali metal and/or alkaline earth metal.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

Definitions

[0012] Unless stated to the contrary, implicit from the
context, or customary in the art, all parts and percents
are based on weight and all test methods are current as
of the filing date of this disclosure. For purposes of United
States patent practice, the contents of any referenced
patent, patent application or publication are incorporated
by reference in their entirety (or its equivalent US version
is so incorporated by reference) especially with respect
to the disclosure of definitions (to the extent not incon-
sistent with any definitions specifically provided in this
disclosure) and general knowledge in the art.
[0013] The numerical ranges in this disclosure are ap-
proximate, and thus may include values outside of the
range unless otherwise indicated. Numerical ranges in-
clude all values from and including the lower and the
upper values, in increments of one unit, provided that
there is a separation of at least two units between any
lower value and any higher value. As an example, if a
compositional, physical or other property, such as, for
example, molecular weight, etc., is from 100 to 1,000,
then all individual values, such as 100, 101, 102, etc.,
and sub ranges, such as 100 to 144, 155 to 170, 197 to
200, etc., are expressly enumerated. For ranges contain-
ing values which are less than one or containing fractional
numbers greater than one (e.g., 1.1, 1.5, etc.), one unit
is considered to be 0.0001, 0.001, 0.01 or 0.1, as appro-
priate. For ranges containing single digit numbers less
than ten (e.g., 1 to 5), one unit is typically considered to
be 0.1. These are only examples of what is specifically
intended, and all possible combinations of numerical val-
ues between the lowest value and the highest value enu-
merated, are to be considered to be expressly stated in
this disclosure.
[0014] "Power factor" and like terms mean a measure
of the dielectric losses in an electrical insulating liquid
when used in an alternating electrical field and of the
energy dissipated as heat. It is measured by ASTM D924.

A low power factor indicates low AC dielectric losses of
the oil.
[0015] "Neutralization number" and like terms mean a
measure of the amount of acidic or basic substances in
the oil. New and used oil products may contain basic or
acidic constituents that are present as byproducts or ad-
ditives or degradation products formed during refining of
the oil. It is measured by ASTM D974. A low neutralization
number indicates low acidic constituents in the oil.
[0016] "Degumming", "water refining" and like terms
mean, in the context of this invention, treatment of the
natural ester oil with a small amount of water, followed
by centrifugal separation to remove phospholipids and
similar waxy or gummy solids.

Natural Ester Oils

[0017] The natural ester oils used in the practice of this
invention are oils derived from vegetable and/or seeds
and/or other natural sources (as opposed to mineral, e.g.,
petroleum, sources) and include, but are not limited to,
castor, soybean, olive, peanut, rapeseed, corn, sesame,
cotton, canola, safflower, linseed, palm, grapeseed,
black caraway, pumpkin kernel, borage seed, wood
germ, apricot kernel, pistachio, almond, macadamia nut,
avocado, sea buckthorn, hemp, hazelnut, evening prim-
rose, wild rose, thistle, walnut, sunflower, jojoba seed
oils, algal oils, bio oils from bacterial or fungal or animal
sources, or a combination of two or more of these oils.
Preferred natural ester oils are those with sufficient sat-
uration to function as insulating oils, i.e., those oils that
exhibit good chemical, oxidative and hydrolytic stability
such as sunflower seed oil, canola or rapeseed oil, castor
oil, meadowform seed oil, and jojoba oil. Those oils that
initially are highly unsaturated and are therefore normally
undesirable for use as insulating oils may also be used
as insulating oils if their stability and resistance to oxida-
tion are enhanced by genetic, chemical or other means,
e.g., are subjected to hydrogenation. These other vege-
table seed oils include, for example, corn oil, olive oil,
peanut oil, sesame oil, coconut oil, and soybean oil.
[0018] The natural ester oils used in the practice of this
invention can be used neat or in combination with one or
more other oils such as, but not limited to, those refined
from natural petroleum oils, synthetic hydrocarbons,
polyolefins, organic or inorganic esters and alkyl silicone
compounds. These other fluids may be added to improve
the stability and/or oxidation resistance, to lower the cost
of the dielectric fluid, or to improve the functional char-
acteristics of the vegetable seed oil. If the vegetable seed
oils used in the practice of this invention are blended with
one or more other fluids (e.g., mineral oil, synthetic ester
oil, polyolefin oil, etc.), typically the natural ester oil com-
prises at least 50, or at least 60, or at least 70, or at least
80, or at least 90, weight percent (wt%) of the blend.
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Natural Ester Oil Refining

[0019] The process of extracting natural ester oil from
vegetable seeds is well known and illustrated in Figure
1. After drying and separation from the parent plant and
any extraneous debris, seeds are cracked, dehulled and
flaked. The processed seeds are then subjected to an oil
extraction process, e.g., pressing for sunflower and can-
ola seeds, hexane extraction for soybean seeds, etc., to
produce a crude oil and a meal. The crude oil typically
comprises a blend of paraffinic or iso-paraffinic mole-
cules of 16 to 20 carbons that contain one or more double
bonds (i.e., unsaturated bonds). These bonds are weak
points in the molecular structure and are the first sites of
oxidative degradation. Molecules of 16-20 carbon atoms
give the oil a molecular weight and structure that provides
a good balance of flammability characteristics (vapor
pressure) and viscosity. Oils with chains having a carbon
atom count much outside of this range are either too vol-
atile or too viscous for use as an insulating fluid. As such,
oils comprising mostly of molecules with the lowest
number of double bonds, preferably a single double
bond, and with 16-20 carbon atoms are preferred. Com-
parable extraction processes are known for non-vegeta-
ble seed oils, e.g., algal, fungal, bacterial and animal
sourced oils.
[0020] The crude oil contains impurities that can ad-
versely affect the performance of the oil as a dielectric
fluid. These impurities include such compounds as, but
not limited to, water, free fatty acids, aldehydes, ketones,
phosphatides, metal soaps, lecithin, trace metals and the
like. Preferably these impurities are removed, or at least
reduced in amount, before the vegetable seed oil is de-
ployed as a dielectric fluid. These contaminants can be
removed through a series of extraction/absorption steps.
For example, and as illustrated in Figure 1, the crude oil
can be subjected to a degumming step in which water
and lecithin and other phosphatides are removed as well
as other unwanted compounds that may be present, e.g.,
chlorophylls, trace metals, aldehydes, ketone and the
like; followed by alkaline and/or acidic (bleaching) to re-
move color bodies and such other unwanted compounds
that may be present like phospholipids and hydrolysis
by-products, e.g., soaps; followed by vacuum and/or
steam treatment to remove odiferous compounds; fol-
lowed by hydrogenation and/or cooling to remove satu-
rated fats and waxes. Although the order of steps in Fig-
ure 1 is typical, the steps can be re-ordered as desired.
The resulting refined, bleached, optionally winterized,
and deodorized ("RBD" or "RBWD") oil, while much im-
proved over the starting crude oil in the context of suita-
bility for use as a dielectric fluid, often still contains un-
wanted contaminants.

RBD or RBWD Oil Finishing

[0021] In one embodiment of this invention, removal
of, or at least a significant reduction (e.g., greater than

50, or 60, or 70 ,or 80, or 90, or 95 percent) in the amount
of, these remaining contaminants is accomplished by
contacting the RBD or RBWD oil with a synthetic silicate
absorbent comprising an alkali metal and/or alkaline
earth metal. The contacting typically involves mixing an
amount of absorbent with the RBD or RBWD oil, agitating
the mixture to ensure a thorough blending of the two com-
ponents, and subsequently removing the absorbent by
any convenient means, e.g., filtration.
[0022] The silicate absorbents used in the practice of
this invention are synthetic in the sense that they are
manufactured as opposed to naturally occurring. The
method by which the synthetic silicate absorbent is man-
ufactured can vary, and one such method is the acid,
e.g., hydrochloric acid, treatment of an alkali metal sili-
cate, e.g., sodium silicate. Representative naturally oc-
curring absorbents include Fuller’s earth, Attapulgite clay
and bentonite clay. Naturally occurring absorbents are
not manufactured absorbents simply because they are
subjected to a treatment of one kind or another, e.g.,
crushing, washing, drying, etc., before use as an absorb-
ent.
[0023] The synthetic silicate absorbent comprising an
alkali and/or alkaline earth metal used in the practice of
this invention is typically amorphous and has a porous
internal structure with large active sites (sometimes re-
ferred to as cages or cavities). These active sites contain
an alkali metal or alkaline earth metal, i.e., a member of
Group 1 or 2 of the Periodic Table of the Elements (Hand-
book of Chemistry and Physics, 71st Ed., (1990-1991)).
Preferred metals include sodium, potassium, magnesi-
um, calcium and barium. These metals can be introduced
into silicate in any convenient method, e.g., ion ex-
change, and the amount of metal loaded or doped into
silicate can vary to convenience. The estimated BET sur-
face area of the absorbent is typically greater than 100,
or 200, or 300 square meters per gram (m2/g). The syn-
thetic silicate absorbents comprising an alkali metal
and/or alkaline earth metal are commercially available
from a number of different sources, e.g., D-SOL and
MAGNESOL R-60 synthetic magnesium silicates from
The Dallas Group of America, Inc.
[0024] The absorbent process is the physical and
chemical interaction of the absorbent with an oil to im-
prove the quality of the oil. The effectiveness of the ab-
sorbent depends, in large part, on the surface attraction
involving Vander der Waals forces, chemical bonding to
the surface, chemi-sorption via molecular and ionic
bonds, and molecular entrapment. Intimate mixing of the
absorbent and oil is desired, and this can be achieved in
any number of different manners, e.g., batch mixing in a
vessel, or column filtration by absorbent media cartridg-
es, or fluidized bed operations, or slurry processes, or
suction or pressure filters, or membrane cartridges under
vacuum in a temperature range from room temperature
to 100°C. The more preferred temperature at which to
conduct the absorption process is below 80°C to avoid
thermal oxidation of the natural ester oil. For reasons of
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economy, preferably the absorbent /oil ratio is low, e.g.,
in the range of 0.01/1 to 0.2/1, the exact ratio dependent
on a number of factors including but not limited to contract
time and contact surface area. In general, the shorter the
contact time, the higher the absorbent/oil ratio. In one
embodiment the absorbent/oil ratio is from 0.02/1 to
0.15/1. In one embodiment absorbent/oil ratio range is
0.05/1 to 0.2/1. In one embodiment the contact time is
an hour or less. In those operations requiring mixing, e.g.,
a batch process, the mixing can be by mechanical agi-
tator or pump. The absorbent cartridge operation re-
quired the circulation pump for oil flow control.
[0025] In a batch mixing process, the absorbent can
be separated by centrifuge, mechanical press and with
a series of bag filters ranging in mesh size from 1 to 100
microns.
[0026] The dielectric fluids made by the method of this
invention are used in the same manner as known dielec-
tric fluids. These fluids meet the functional requirements
of ASTM D6871 which are the standard specifications
for natural ester fluids used in electrical apparatus.

SPECIFIC EMBODIMENTS

Materials

[0027] The high oleic sunflower oil (HOSO) used in this
study comprised about 85% oleic acid and had a high
power factor.
[0028] D-SOL and MAGNESOL R-60 are synthetic sil-
icate absorbents comprising magnesium. The particle
size was about 50∼70 microns and it is available from
The Dallas Groups of America, Inc.
[0029] Fuller’s earth clay is sedimentary clay that con-
tains a high proportion of minerals of the semectic groups.
B-80 clay is bleaching clay. It is available from Oil Dri
Corporation of America. Attapulgite clay is a clay-like ma-
terial of variable composition, mainly consisting of silicon,
aluminum and iron oxides. It is available from Active Min-
erals International, LLC. SELECT 450 is Fuller’s earth
from Oil Dri Corporation of America. PURE-Flo B-80 is
a mixture of montmorillonite clay from Oil Dri Corporation
of America. ASCARITE II is a sodium hydroxide coated
non-hydrous silicate from J. T. Baker. Bentonite (CAS #
70131-50-9) is an absorbent aluminum phyllo-silicate. It
is available from BASF.

Test Procedure

[0030] The effectiveness of various absorbents to re-
move contaminants from RBD sunflower oil is deter-
mined by batch mixing on a laboratory scale the oil with
the various absorbents. Each test sample of absorbent
and oil comprises either 0.5 or 1.5 wt% absorbent, and
each sample is mixed for one hour at 70°C while stirring
with a magnetic stirring bar. After mixing, the absorbent
is separated from the oil using FILTERWARE apparatus
which comprises a glass body and a porous filtration sec-

tion. Oil is recovered at 70°C and intervals of 15, 30, 45
and 60 minutes, and is then subjected to kinetics studies
by testing key material characteristics. The results are
reported in the graphs of Figures 2-6.
[0031] As reported in Figures 2-6, the synthetic silicate
absorbent comprising magnesium exhibited much better
control for both the power factor and the neutralization
number. This silicate absorbent required only 10-15 min-
utes to control the power factor at both 25°C and 100°C
while the naturally occurring absorbents achieved only a
fraction of that control in the same time period. Moreover,
the synthetic silicate absorbent comprising magnesium
lowered the acidity of the oil (less than 0.06 mg KOH/g-
oil (which is the industry standard) after only 1 filtration
cycle.
[0032] Although the invention has been described with
certain detail through the preceding description of the
preferred embodiments, this detail is for the primary pur-
pose of illustration. Many variations and modifications
can be made by one skilled in the art without departing
from the spirit and scope of the invention as described
in the following claims.

Claims

1. A method for manufacturing natural ester oil-based
electrical insulation fluids, the method comprising
the steps of: (A) contacting a refined, bleached and
deodorized (RBD) natural ester oil, or a refined,
bleached, winterized and deodorized (RBWD) nat-
ural ester oil, with a synthetic silicate absorbent com-
prising an alkali and/or alkaline earth metal, and (B)
separating the absorbent from the oil.

2. A method of manufacturing natural ester oil-based
electrical insulation fluids, the method comprising
the steps of: (A) degumming a crude natural ester
oil, (B) subjecting the degummed crude oil to at least
one of alkaline and acidic bleaching, (C) optionally
winterizing the degummed and bleached crude oil
to remove or reduce the amount of any remaining
waxy compounds, (D) deodorizing the degummed,
bleached and optionally winterized natural ester oil
to remove or reduce the amount of any remaining
volatile impurities to produce a RBD or RBWD nat-
ural ester oil, (E) contacting the RBD or RBWD nat-
ural ester oil with a synthetic silicate absorbent com-
prising an alkali and/or alkaline earth metal, and (F)
separating the absorbent from the oil.

3. An improved method for manufacturing natural es-
ter, oil-based electrical insulation fluids, the method
comprising the step of contacting a RBD natural es-
ter oil or RBWD natural ester oil with an absorbent,
the improvement comprising using as the absorbent
a synthetic silicate absorbent comprising an alkali
and/or alkaline earth metal.
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4. The method of any of the preceding claims in which
the natural ester oil is at least one of sunflower seed
oil, canola oil, rapeseed oil, castor oil, soybean oil,
palm oil, meadowform seed oil, jojoba oil, algal oils
and bio oils from bacterial or fungal species.

5. The method of any of the preceding claims in which
the natural ester oil is contacted with 0.1 to 30 wt%
absorbent, based on the combined weight of the oil
and absorbent.

6. The method of any of the preceding claims in which
the natural ester oil and absorbent are contacted at
a temperature of 0 to 100°C.

7. The method of any of the preceding claims in which
the absorbent is separated from the oil by filtration.

8. The method of any of the preceding claims in which
the synthetic silicate absorbent comprises one or
more of sodium, potassium, magnesium, calcium
and barium.

Patentansprüche

1. Ein Verfahren zum Herstellen von auf natürlichem
Esteröl basierten elektrischen Isolierungsfluiden,
wobei das Verfahren die folgenden Schritte beinhal-
tet: (A) In-Kontakt-Bringen eines raffinierten, ge-
bleichten und desodorierten (RBD) natürlichen Es-
teröls oder eines raffinierten, gebleichten, ausgefro-
renen und desodorierten (RBWD) natürlichen Ester-
öls mit einem synthetischen Silicatabsorptionsmittel,
das ein Alkali- und/oder Erdalkalimetall beinhaltet,
und (B) Trennen des Absorptionsmittels von dem Öl.

2. Verfahren zum Herstellen von auf natürlichem Es-
teröl basierten elektrischen Isolierungsfluiden, wo-
bei das Verfahren die folgenden Schritte beinhaltet:
(A) Degummieren eines rohen natürlichen Esteröls,
(B) Unterziehen des degummierten rohen Öls min-
destens einem von alkalischem Bleichen und sau-
rem Bleichen, (C) optional Ausfrieren des degum-
mierten und gebleichten rohen Öls, um die Menge
an jeglichen verbleibenden wachsartigen Verbin-
dungen zu entfernen oder zu reduzieren, (D) Deso-
dorieren des degummierten, gebleichten und optio-
nal ausgefrorenen natürlichen Esteröls, um die Men-
ge an jeglichen verbleibenden flüchtigen Verunrei-
nigungen zu entfernen oder zu reduzieren, um ein
natürliches RBD- oder RBWD-Esteröl zu produzie-
ren, (E) In-Kontakt-Bringen des natürlichen RBD-
oder RBWD-Esteröls mit einem synthetischen Sili-
catabsorptionsmittel, das ein Alkali- und/oder Erdal-
kalimetall beinhaltet, und (F) Trennen des Absorpti-
onsmittels von dem Öl.

3. Ein verbessertes Verfahren zum Herstellen von auf
natürlichem Ester, Öl basierten elektrischen Isolie-
rungsfluiden, wobei das Verfahren den Schritt des
In-Kontakt-Bringens eines natürlichen RBD-Ester-
öls oder natürlichen RBWD-Esteröls mit einem Ab-
sorptionsmittel beinhaltet, wobei die Verbesserung
das Verwenden eines synthetischen Silicatabsorp-
tionsmittels, das ein Alkali- und/oder Erdalkalimetall
beinhaltet, als das Absorptionsmittel beinhaltet.

4. Das Verfahren gemäß einem der vorhergehenden
Ansprüche, wobei das natürliche Esteröl mindestens
eines von Sonnenblumenkernöl, Canola-Öl, Rapsöl,
Castoröl, Sojabohnenöl, Palmöl, Wiesenschaum-
krautöl, Jojobaöl, Algenölen und Bioölen aus Bakte-
rien- oder Pilzarten ist.

5. Verfahren gemäß einem der vorhergehenden An-
sprüche, wobei das natürliche Esteröl mit 0,1 bis 30
Gew.-% Absorptionsmittel, bezogen auf das kombi-
nierte Gewicht des Öls und Absorptionsmittels, in
Kontakt gebracht wird.

6. Verfahren gemäß einem der vorhergehenden An-
sprüche, wobei das natürliche Esteröl und das Ab-
sorptionsmittel bei einer Temperatur von 0 bis 100
°C in Kontakt gebracht werden.

7. Verfahren gemäß einem der vorhergehenden An-
sprüche, wobei das Absorptionsmittel durch Filtrati-
on von dem Öl getrennt wird.

8. Verfahren gemäß einem der vorhergehenden An-
sprüche, wobei das synthetische Silicatabsorptions-
mittel eines oder mehr von Natrium, Kalium, Mag-
nesium, Calcium und Barium beinhaltet.

Revendications

1. Un procédé destiné à fabriquer des fluides d’isolation
électrique à base d’huile d’ester naturel, le procédé
comprenant les étapes consistant : (A) à mettre en
contact une huile d’ester naturel raffinée, blanchie
et désodorisée (RBD), ou une huile d’ester naturel
raffinée, blanchie, frigélisée et désodorisée
(RBWD), avec un absorbant de silicate synthétique
comprenant un alcalin et/ou un métal alcalinoter-
reux, et (B) à séparer l’absorbant de l’huile.

2. Un procédé pour fabriquer des fluides d’isolation
électrique à base d’huile d’ester naturel, le procédé
comprenant les étapes consistant : (A) à démucila-
giner une huile d’ester naturel brute, (B) à soumettre
l’huile brute démucilaginée à au moins soit un blan-
chiment par extraction alcaline, soit un blanchiment
à l’acide, (C) facultativement à frigéliser l’huile brute
démucilaginée et blanchie pour éliminer ou réduire

9 10 



EP 2 659 492 B1

7

5

10

15

20

25

30

35

40

45

50

55

la quantité de composés cireux restants quelcon-
ques, (D) à désodoriser l’huile d’ester naturel dému-
cilaginée, blanchie et facultativement frigélisée pour
éliminer ou réduire la quantité d’impuretés volatiles
restantes quelconques afin de produire une huile
d’ester naturel RBD ou RBWD, (E) à mettre en con-
tact l’huile d’ester naturel RBD ou RBWD avec un
absorbant de silicate synthétique comprenant un al-
calin et/ou un métal alcalinoterreux, et (F) à séparer
l’absorbant de l’huile.

3. Un procédé amélioré destiné à fabriquer des fluides
d’isolation électrique à base d’huile d’ester naturel,
le procédé comprenant l’étape consistant à mettre
en contact une huile d’ester naturel RBD ou une huile
d’ester naturel RBWD avec un absorbant, l’amélio-
ration comprenant le fait d’utiliser en tant qu’absor-
bant un absorbant de silicate synthétique compre-
nant un alcalin et/ou un métal alcalinoterreux.

4. Le procédé de n’importe lesquelles des revendica-
tions précédentes dans lequel l’huile d’ester naturel
est au moins une huile parmi l’huile de tournesol,
l’huile de canola, l’huile de colza, l’huile de ricin, l’hui-
le de soja, l’huile de palme, l’huile d’écume des prés,
l’huile de jojoba, les huiles algales et les bio-huiles
provenant d’espèces bactériennes ou fongiques.

5. Le procédé de n’importe lesquelles des revendica-
tions précédentes dans lequel l’huile d’ester naturel
est mise en contact avec 0,1 à 30 % en poids d’ab-
sorbant, rapporté au poids combiné de l’huile et de
l’absorbant.

6. Le procédé de n’importe lesquelles des revendica-
tions précédentes dans lequel l’huile d’ester naturel
et l’absorbant sont mis en contact à une température
de 0 à 100 °C.

7. Le procédé de n’importe lesquelles des revendica-
tions précédentes dans lequel l’absorbant est sépa-
ré de l’huile par filtration.

8. Le procédé de n’importe lesquelles des revendica-
tions précédentes dans lequel l’absorbant de silicate
synthétique comprend un ou plusieurs éléments par-
mi du sodium, du potassium, du magnésium, du cal-
cium et du baryum.
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