PROCESS FOR PRODUCI NG A PALM O L PRODUCT This invention relates to a
process for producing a palmoil product and to the pal moil product

obt ai nablwohyoddseser ocess. Palmoil is produced on a | arge/rpedis®ifsdr use in
a nunber of different applications, imncluding in food. Palmoil is
typically obtained fromthe flesh of the palmfruit (El aeis guineensis). A
pal mtree nornmal | YROUCEREBEQORAPNODXICRNICe AP Adod OHUPROBWHEH, cont ai ni ng as
many as 3,000 fruitlets, each nonth. Each palmtree normally continues
producing fruit economcally for up to 25 years. This ensures a good supply
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havi ng specific properties. For exanple, palmoil may be fractionated to
separ at e PH® il piedpctabtainghle by thedeess, usually referred to as pal m
stearipn, fromthe I ower nelting conponents, usually referred to as palm

ol ein.” The conposition of the fractions depends on the conditions under

whi ch f r aBalimeibis groduced ®ard jaggé weule. foFusedhiaanaibep of dfffepertpplitations,gener al | y
carried out by one.of three nethods. i. ractionatjon, saqlvent
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sol vent using tenperature to contro ormati o S ds as crystals.
Sol vent fbach| contrinomg iasvokve sast ho0Gdddiitletsneath swinttent Bachuphinadreacet one to
effec? t he se arat%ion of the sﬁ_gigri n fr.orﬂé/t e ol eizg. Fractionati on of fats
and ofl s NTAESAnHRNFS RIRIRCERE TP PoQRoRHERY OF BRR 2p years.  This erisures

a good supply of palm oil.

Palm oil is usually processed in order to obtain products having specific
properties. For example, palm oil may be fractionated to separate the higher
15  melting components, usually referred to as palm stearin, from the lower melting
components, usually referred to as palm olein. The composition of the fractions

depends on the conditions under which fractionation is carried out.

Fractionation of palm oil is generally carried out by one of three methods i.e., dry
20  fractionation, solvent fractionation and fractionation in the presence of a detergent.
In dry fractionation, the stearin is crystallized from the oil in the absence of a
solvent using temperature to control the formation of solids as crystals. Solvent
fractionation involves the addition of solvents such as acetone to effect the
separation of the stearin from the olein.
25
Fractionation of fats and oils has been reviewed by, for example, Timms in

http://www _soci.org/SCl/groups/0il/2006/reports/pdf/Timms LP.pdf.

GB 1455581 discloses a fat blend. One of the fats that is used in the blend is a

30  palm-based fat obtained by wet fractionation of fat using acetone.
GB 1499333 describes olein-stearin separation of vegetable, animal and fish oils

using mixtures of solvents which contain water or a polyhydroxy compound and a

polar organic solvent.
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di scloses a fat blend. One of the fats that is used in the blend is a

pal m baseslofado/msbisai ned by wet fractionation of fat usi rgTaredsnes3GB
1499333 describes olein-stearin separation of vegetable, animal and fish
oils using m xtures of solvents which contain water or a pol yhydroxy
conpound and a pol ar organi c sol vent. GB-A 2023636 relates to a process for

pro0UeT gk AUk 801 150 0T ALl ALY HRIARSRgRS, 501V

fractionation fo rfic he resulting action
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fractionation of fats and oils which involves obtaining a first fraction
and mi xi nEeshkting;fiwid Fagtion and fpetherdracppation. ef f ect a further fractionation.
Wong on, Speciality Fats Versus Cocoa Butter, 1991, page 232 shows a
generalized schene for the fractionation of palmoil which enploys a ratio
of sol venlUSt 200570160673% dédscribes An2fHotl7 66d1yi Sadtiosatsoraof fats and bilawhichh cont ent

of |, 3-dipal mtoyl|-2-ol | .glycerql,. a process..far its production and its
use. | Ep- AYolss pBiiniRg atirs Fetbrnrand chirBiehi St g et Sl 1 peR@ss for i ts
product i oprthEPeh&idraBA.NS @ need for inproved fractionation processes. In

particular, there is a desire to use |ess organic solvent in wet
fractionation, and to use solvents in which the amount of water is |ess

critical d sqQ need not. be. conpl etely dried (t eby r cing overal
cost o0 Wit Sofii PoaTHi o B0 qopThaTen | [95)° Pest PR
generalized scheme for the fractionation of palm oil which employs a ratio of

solvent to oil of 4:1.

DE-A-2747765 discloses a fat with a high content of 1,3-dipalmitoyl-2-oleoyl

15  glycerol, a process for its production and its use.
EP-A-1120455 relates to a fractionated palm oil and a process for its production.

There remains a need for improved fractionation processes. In particular, there is
20 a desire to use less organic solvent in wet fractionation, and to use solvents in
which the amount of water is less critical and so need not be completely dried
(thereby reducing overall costs), whilst still producing a good product in a

relatively high yield.

25  According to the present invention, there is provided a process for producing a
palm oil product, which comprises: (i) partial crystallization of palm oil or a
fraction thereof in the absence of a solvent; (ii) mixing the partially crystallized
palm oil or fraction with a solvent; (ii1) crystallizing the resulting mixture to a
greater extent; and (iv) separating the resulting solid from the liquid in a separator.

30
In another aspect, the invention provides a palm oil product, preferably a palm oil

mid-fraction, that is obtained or is obtainable by the process of the invention.



relatively high yield. According to the present invention, there is

provi ded a process for producing a pal moil product, which conprises: (i)
partial cwp@dsomati on of palmoil or a fraction thereetrinridspi@bsence of
a solvent; (ii) mxing the partially srystallized palmoil or fraction with
a solvent; (iii) crystallizing the resulting mxture to a greater extent;
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product, which is a palmoil fraction, such as Ef’al m oi | m d-fraction,
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t he processing of other non-palmfats and oilsS. The Tnvention uses a

conbi nat i datsefhd oy and wet fractionation with a first dry fractionation
step tl at involves inconplete (or partial) crystallization. The starting
materi‘al for the process of the invention is palmoil or a fraction

thereof . RAmefigvedbion, used@ cnibihdtitg SBEST il wieb flddfidhatibh vakie e MirshBFe
preferably, this palmoil olein is produced by dry fractionation.

Pr ef er abl yactiopatign stepdhat iyadyes ingggnplete (or partial) crystallization.

The starting material for the process of the invention is palm oil or a fraction
15  thereof. Preferably, the starting material is palm oil olein; more preferably, this
palm oil olein is produced by dry fractionation. Preferably, the palm oil olein has

an iodine value (IV) of between 35 and 65, more preferably from 50 to 60.

The process of the invention comprises a first step (i) of partially crystallizing the
20 palm oil or a fraction thereof, such as a palm oil olein. The terms “partial
crystallization” and “partially crystallizing” and related terms, as used herein,
preferably mean that at the relevant stage in the process (i.e., immediately after (i))
not all of the solid that is obtained at the end of the process (e.g., after separation
in (iv)) is crystallized i.e., the weight of the crystallized solid that is obtained is |
25  less than that obtained at the end of the process. It has been found that this partiél
crystallization of the palm oil olein before wet fractionation allows the process to

be operated using low amounts of solvent that need not be very dry.

It will be appreéiated that the terms “crystallized solid” and related terms used
30  herein refer to the solid obtained in general terms and do not mean that the solid is
fully crystalline. For example, the solid may contain some material that is
crystalline and some that is not crystalline. Typically, the solid will contain a

mixture of compounds.



an iodine value (l1V) of between 35 and 65, nore preferably from50 to 60.
The process of the invention conprises a first step (i) of partially

cryst al | iwongoddsespal moil or a fraction thereof, such astaEprpesmu@ms? ol ein.
The terns "partial crystallization” amd "partially crystallizing” and
related terns, as used herein, preferably nean that at the rel evant stage
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step (i) is a two-stage process carried out in two separate tanks, each of which

involves a step of dry fractionation. Step (i) is preferably carried out at a
15 temperature in the range of from 12 to 20°C. If step (i) is a two stage process, the
second dry fractionation step is preferably carried out at a lower temperature than
tﬁe first dry fractionation step. For example, the first step is preferably carried out
at a temperature in the range of from 15 to 20 °C and the second step is carried out
at a temperature of from 13 to 17 °C. |
20
Optionally, a lower melting palm fraction (such as a palm oil olein having an
iodine value (IV) of from 60 to 70 e.g., POfIV65) may be mixed with the palm oil
or fraction thereof used as the starting material for the process before or during (i),
preferably in an amount of up to 10% by weight of the starting material palm oil

25  or fraction thereof.

The partially crystallized palm oil or fraction thereof that is formed in (i) is not
separated to remove the solids from the liquid but is mixed with a solvent in (ii).
Thus, the mixture of solids and liquids that is formed in (i) is preferably directly

30  mixed with solvent in (ii) without separation of the solids from the liquids prior to
(11). The partially crystallized palm oil or fraction thereof that is formed in (i) is a
mixture of solids and liquid and typically takes the form of a slurry.



22% up to 35% by wei ght based on the weight of the palmoil or fraction
thereof that is used as the starting material for the process, nore

pr ef er ablyyof0@msast 0 30% by wei ght, such as from 23.5 peTad®%08010887 ght or
from24 to 28% by weight. Step (i) may be carried out in a single step or
in two or nore steps. Preferably, step (i) is a two-stage process carried
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pal m oi | g’f&%%%l ttl‘ron mledr:egf %hgt |§)s gtr)%é}??ner?g gﬁugéﬁgttﬂégégﬂlﬁd to
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solvent immediately prior to mixing with the partially crystallized palm oil or

fraction thereof in (ii) is less than 18 °C, more preferably from 5 °C to 17 °C, even

more preferably from 10 °C to 15 °C, with the optional further preferred feature

15 that the temperature of the solvent immediately prior to mixing with the partially
crystallized palm oil or fraction thereof in (ii) is preferably lower than the

temperature of the partially crystallized palm oil or fraction thereof.

Immediately after mixing in (ii), the temperature of the mixture is preferably from
20 8 to 20 °C, more preferably from 9 to 18 °C, even more preferably from 10 to
16°C.

The weight ratio of solvent to palm oil or fraction thereof in (ii) is preferably in
the range of from 1.5:1 to 1:1.5, more preferably from 1.4:1 to 1:1.4, even more
25  preferably from 1.3:1 to 1:1.3, such as from 1.2:1 to 1:1.2. For example, the
weight ratio of solvent to palm oil or fraction thereof is usually from 0.8:1 to

1.5:1, such as from 0.8:1 to 1.1:1, or about 1:1.

The mixing of the partially crystallized palm oil or fraction thereof with the
30 solvent in (ii) is preferably carried out in-line. For example, the partially
crystallized palm oil or fraction thereof may be pumped out of a tank in which
step (1) is performed and mixed with the solvent in the conduit (such as a pipe)

through which it is then passed.



m xture of solids and liquid and typically takes the formof a
slurry.Preferably, the tenperature of the partially crystallized pal moil

or fractiwo0dvasest | mediately prior to mxing with thecsalpy@stolise7 (ii) is
from10 to 25 0C, nore preferably from 12 to 22 0C, even nore preferably
from15 to 20 OC, such as about 17 to 18 0OC. The tenperature of the sol vent
i mredi at elThe polivent prdembky ogmpyisel atétmq:mrdt\ivaﬂef yhewyet being peekepiginmanoi | or
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mi xi n? ?I%% % éFePBt-e of the mixture is preferably from8 to 20
0C, m)re preferably from9 to 18 0C, even nore preferably from10 to 16 OC

The weight ratio of solvent to palmoil or fraction thereof in (ii) is
pr ef er abl $\fien mixing with the solvent, the resulting mixture is crystallized in (iii) to a

greater extent than in (i). Preferably, the crystallization in (iii) is carried out with
cooling. During (iii), the mixture is preferably cooled by at least 2 °C. For
15 example, the mixture may be cooled by from 2 °C to 10°C. After passage through
the crystallizer, the mixture preferably has a temperature of from 5 °C to 10 °C.
Typically, crystallization is carried out at a lower temperature than in (i), for
example at least 3 °C lower or at least 5 °C lower than in (i). Preferably, (iii) is
carried out in a crystallizer, more preferably in a scraped surface crystallizer that
20  allows continuous passage of the mixﬁlre; this allows the process of the invention
to be operated on a continuous basis in (iii). Scraped surface crystallizers
comprise rotors that remove cooled solids from the wall of the crystallizer and are

well known in the art.

25  Typically, (ii) and (iii) are carried out in separate vessels. For example, the
mixing in (ii) preferably takes place in a conduit (such as a pipe) in line, whereas

(111) preferably takes place in a separate crystallizer.

After the mixture has been crystallized in (iii) to a greater extent than in (i) (i.e.,
30  such that the amount of crystalline solids in the mixture, based on the weight of
palm oil or fraction thereof used as the starting material, is greater in (iii) than in
(1)), the resulting solid is separated from the liquid in a separator in (iv).
Preferably, the mixture is pumped directly to the separator. A preferred separator

1s a belt filter. The solids (also sometimes referred to as the stearin fraction) are



the range of from1.5:1 to 1:1.5, nore preferably from1.4:1 to 1:1.4, even
nore preferably from1.3:1 to 1:1.3, such as from1.2:1 to 1:1.2. For
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| east 90% by wei ght acetone, such as at |east 95% at |east 97% at | east
98% or at |east 99% by wei ght acetone. A preferred solvent conprises from
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at least 2 0C. For
is recovered from the liquids and the solids and is recycled.

The process of the invention may be carried out batchwise or operated on a
15  continuous basis. Preferably, the process is continuous. The input of starting
material palm oil or fraction thereof is preferably from 0.5 to 100 tonnes per hour

(t/h).

The palm oil product (or fraction) that is obtained as the solid after separation is
20  preferably a palm oil mid-fraction. The palm oil product preferably has the

following triglyceride content:

PPP from 2.5 to 4.0 % by weight;
POP greater than 65 % By weight; and
25 POO less than 3 % by weight.

(P = palmitic acid and O = oleic acid)

The palm oil product may contain trace amounts of the solvent (acetone) and

30  water and is substantially free, or free of detergent.

The liquid (olein) fraction that is obtained after removal of the solvent is also a

useful product. The preferred palm oil olein that is produced in the process of the



exanple, the mxture may be cooled by from2 0Cto 10 OC. After passage
through the crystallizer, the mxture preferably has a tenperature of from
5 0C to 1MWoQGhyoBywscal |y, crystallization is carried ouPCRTIEP200SOWBE7
tenperature than in (i), for exanple &t |east 3 OC lower or at least 5 0C
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a greater tixdagrdsolvean This(s 3 sighifieant flvradtagdrat t he amount of crystalline
solids in the m xture, based on the weight of palmoil or fraction thereof

used as the starting material, is greater in (iii) thanin (i)), the
resul ting1gelhafh | 'oﬁ @dté'is%%ﬂaré %Hufc&?ld ﬂh%t&ebs”m@y BERSEAIY vtk b)) -
Preferably, the m ure IS directly to the separator. Apreferred

separ at or applualtlbes tsu€h las & foo‘ﬂs’elf&(ﬂrldds ;(rad:&ssnssfbrnprodmmgr@herr fagdarido as t he
stearin fr flon)z arleé i ned jrgln the belt of the filter while the |iquids
pass t'Ar oG4 Pt S*aaRle DY pereSSHASMPD: such as a belt filter, for effecting
the separation of the solids fromthe liquid is well known in the art. The

process of the invention may conprise one or nore steps before, between or
The listing or discussion of an apparently prior-published document in this

specification should not necessarily be taken as an acknowledgement that the

document is part of the state of the art or is common general knowledge.

15
The following non-limiting examples illustrate the invention and do not limit its
scope in any way. In the examples and throughout this specification, all
percentages, parts and ratios are by weight unless indicated otherwise.

20  Examples

The process that may be used in the invention is depicted schematically in Figure

1.

25  Acetone is passed to acetone heater 1 where its temperature is adjusted upwards or
downwards, as appropriate. POfIVSS (palm olein with an iodine value of 55) is

pumped along line 2 and is mixed with colder acetone in-line at 3.

The resulting acetone/POfIV55 mixture is pumped directly to scraped surface

30  crystallizer 4 where its temperature is reduced. The cooled mixture is pumped via
line 5 to belt filter 6 where the solids (iPOm) are separated from the liquids
(POLIV6S plus solvent).

A further embodiment of the process of the invention is shown in Figure 2.



after steps (i) to (iv). For exanple, the product obtained in (iv) may be
further purified by renoval of the solvent. The solvent is preferably
recover edwbromvdshgs! i qui ds that remain after the solid lpas/Hpessos@par at ed
and is recycled back into the processy Solvent is preferably recovered from
the solids after separation and recycled. Mre preferably, solvent is
recovered fromthe quui ds and the solids and is recycled. The process of

t he |nven on _na carrE ed 0'{[ bat chwi Seﬁﬁf}’ oper at ed on a ¢ nt| uous
basi s. SHEV RN 3 S 4 CTUIRER AYY frHonation Stgs 10

mat er i aI @g&,m glblre@rchﬁ% @pihlegaetbﬂ@g@oémj s preferably fromO0.5 to 100 t onnes
per hour (t/h). The palmoil product (or fraction) that is obtained as the
solid after separation is preferabl y a paI moil md-fraction. The pal m oil
pr oduc pr h trl I.d nient . PPP m2.5to
20 % 1§ ﬁ:g%l?&? E,P%Qﬁ%Stga (saéb?% tgd’%ogtgvoo/seﬂgerx%F Eac%% %tF%S in fﬁrﬁg n 3 % by

wei ght . (Bnd: spednidi §dpﬁra&£2ltai1k§rl@ @1—tooéﬂf¢ct ;ﬁﬁiﬂ)cﬂdﬁﬁllmidﬂﬂ@fthepﬁcﬂmuﬁ may
contain traf;:e anounts of the solvent (acetone) and water and is
subst ant i & eg;thqseéwocswpﬁ,rtéerwltw@rﬁ@ﬁto svh@s Mdghiguds, dp grerformraf@ i on t hat

|'s obtai neflaf Bﬁsr?&%ﬁgélfn eﬁ&fﬁ‘@cs ﬁﬁ%‘%’? fsﬁ;ﬁ%édaod{%‘?fﬁé o%lﬁ%{k The

preferred pal"m ol IS pro process o el nvention as
t he | i qui dndfi$ emixed pediatiadmixing puint 12ndithf 4cetone ecvntadhing f0.6-dl2% iy, has an

10  weight water. The resulting mixture has a temperature of 12 °C. The mixture is

then passed to scraped surface crystallizer 13 where crystallization takes place to a
greater extent and is completed. The resulting mixture is passed to belt filter 14
where the solids (iPOm) are separated from the liquids (POfIV65). Both the
solids and the liquids comprise acetone and this is separated by distillation at

15 distillation steps 15 and 16 and recycled back into the process.

Example 1

POfIV55 was obtained by dry fractionation. The POfIV55 was partially

20  crystallized in a dry fractionation crystallizer such that the mixture contained 18-
19% by weight solids (as crystals). Up to 10% by weight POfIV65 was mixed
with POfIV5S5 in the dry fractionation crystallizer.

The mixture obtained from the crystallizer was pumped in-line and mixed with
25 cold acetone to give a temperature of the resulting mixture of 12 °C. The acetone
contained 0.4% water and the weight ratio of acetone (including its water) to
mixture was 1:1. The POfIV55/acetone mixture was pumped to a scraped surface
crystallizer where it was cooled to 9 °C. The time taken for passage through the
crystallizer was 13 minutes. The resulting cooled mixture was pumped to a belt

30 filter.

POfIVS55 input was 1.6 t/h throughout the whole trial.

The results are shown in Table 1.



i odine value (1V) of from60 to 70, such as about 65. The process of the
invention may be run in parallel with the fractionation of shea oil. The
present iwpenid@msal | ows the two fracti onati on processegcraxpo@saiss7 Usi ng
the sane solvent. This is a significanmt advantage. The palmoil products
that are produced in the process may be used in a variety of applications,
such as in foodstuffs and in processes for producing other fats and oils,
for exanplge by interesterificatiaqn.. The.listing or discussi;on of an

appar ont |y 5T EotE R Sl b B0ttt i it B MR o
necessari lye Healityphan with B8 sefdaapredersent that the docunment is part of the
state of the art or is common general know edge. The follow ng non-limting
exanples illustrate the invention and do not limt its scope in any way. In
the exanplggeand throughout this specification, all percentages, parts and

ratios are by wei ght unl ess indicated otherw se. Exanples The process that
may be used in thg Moxeané imoatetonethepii ©t4d schematically in Figure 1. Acetone
is passed to acetgneheater-1-wherelits tenperature is adjusted upwards or
downwar ds, as appr{ofFfREFEUrepCt | \ABT (pal molkin with an i odi ne val ue of 55)
is punped along |i nd is gi Wi th col der acetone in-line at 3. The
resul ti ng acetone/ g??ﬁ?)& m xtél}]rr}éd%lgs punped} directly to scraped surface
crystallizer 4 wheroeystdlizdéré@per at ur ¢ 9i s reduced. The cooled mi xture is
punped vi a 5PP 39

POP 68.8

POO 2

Total SOS 82.1

S-N20° 92.3

S-N25 85.2

S-N30 57

S-N35 5

S-N40 0.6

DG 0.4

"S-Nx refers to stabilized N values at x °C

**diglycerides

10  Example 2

Example 1 was repeated with the modification that the mixture was cooled to 6 °C

in the scraped surface crystallizer. The results are shown in Table 2.

15 Table2

Moisture in acetone % | 0.4

Temperature after
scraped surface

crystallizer °C 6




line 5 to belt filter 6 where the solids (iPOmn are separated fromthe

liquids (POFIV65 plus sol vent).

A further enbodi nent of the process of the

i nvent i onwoo®nsuassi N Fi gure 2. The process shown in Fi geee/E22e080pis3ses two
dry fractionation steps in (i) and shaws the recycling of the acetone

sol vent .

In Figure2
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Example 3

(as crystals). Up to 10% by
fractionation crystallizer.

punped in-line and m xed

Example 2 was repeated with the modification that the solvent used was acetone

Table 3

Moisture in acetone % | 0.74
Temperature after
scraped surface
crystallizer °C 6
PPP 3.5
POP 66.4
POO 2.5
Total SOS 80.5
S-N20 88.9
S-N25 78.8
S-N30 53.3
S-N35 4.4
S-N40 0
DG 1

containing 0.74% by weight moisture. The results are shown in Table 3.



cold acetone to give a tenperature of the resulting mxture of 12 0C. The
acetone contained 0.4% water and the weight ratio of acetone (including its
wat er) t owoizedonse2seas 1: 1. The POF | V55/ acetone ni xture was/APRUSASED a
scraped surface crystallizer where iti2zwas cooled to 9 OC. The tinme taken
for passage through the crystallizer was 13 mnutes. The resulting cool ed
m xture was punped to a belt filter. POl V55 input was 1.6 t/h throughout

t he V\hole%rgjll@%#The results are shown in Table 1.The results of this trial
are good: e in acetone has nuch |l ess influence on the quality than
with the standard processes Table 1 S-Nx refers to stabilized N val ues at
x 0C **di gl yceri des Exa rrpelwas repeated with the nopdification
that the °>?9%| B“%ub&gp“ézcgg)@@és %eTe pede gyt @B@Wfoﬁc@‘%ﬁﬁq% lizer.

The resul I &Ezﬁ 2] epeat ed
W th tﬁ %§§§?ﬁl€g€?‘?%ﬂ?ﬁ%}aﬁge§o eé‘;(‘aﬂrqlteBse gtone lé'glrlltzdg:@%?“r% . 74% by
wei ght noipsimupi midHectiewshdastearia) gimegoodreshits) e 3 Tabl e 3Exanple 4 Cocoa
butter equivalent (CBE) bl ends were nade with the palmoil md-fraction of
Exanple 2 blended with shea stearin. Both m xtures (60/40 as well as 55/45



pal moil md-fraction/shea stearin) gave good results.C ains 1. A process
for producing a palmoil product, which conprises: (i) partial

crystal | iwetzo@mwsafssa pal moil or fraction thereof in thecarrerwseiasts a
solvent; (ii) mxing the partially crpgstallized palmoil or fraction with a
solvent; (iii) crystallizing the resulting mxture to a greater extent; and
(iv) separ@gimgy the resulting solid fromthe liquid in a separator, wherein
the partially crystallized palmoil or fraction thereof that is fornmed in
(i) is directly mxed with solvent in (ii) wthout separation of solids
fromIiquilds prA @fodess dri prodikingaHahfi &SSpduét, ¥ihi@Ccdhpdedi (1) partigher ein the
partially crystallized palmoil or fraction thereof that is formed in (i)

conpri ses Fysallization ofma paley giiqr fragtiendbereakin the ghsprcscelsa salyert; dithed i n

Claim1 or.Clai : el e ur e t] r allized
pal m oijjl glﬂﬁa@%@rﬁ@ rg F{ﬁﬂ?fﬁgd@%%pﬁﬁi %%Cti(%l r%R@{ nag%\%)\xvt%ﬂetﬁgi sol vent
in (ii) isrystahziid the r2mlig mixtufe po @Cgsateaexadngi amedl (ivi) sepatatime thd t he
precedi ng cl ail ns, rein the.tenmperature of the solvent imrediately prior
to mxing rﬁ“rtﬁlgc ﬁ‘é},‘\gg’f’m e Nauid ya 2, peprcater, sdiersipithe «Bﬁmlah&d"tr}’%ﬂl@%r eof in

(i) is frambita f}a%ti%tﬁé}éofttpa i%%ﬂﬁé@ilnrkﬁﬁiscﬁire%?ﬁ]ngi?{ad’% dobvenP¥Er than

the tenperature of the partially crystallized pa or fraction thereof.
5. A procdsswitBous|sgparatibn of saligs bnm lofuidswigtetigdi ng cl ai ns, wherein the
tenperature of the m xture of solvent and partially crystallized pal moil
or fra@tion t hereof immediately after mxing is from8 to 20 0OC

2. A process as claimed in Claim 1, wherein the partially crystallized palm oil

or fraction thereof that is formed in (i) comprises from 5 to 25 % crystalline solids.

3. A process as claimed in Claim 1 or Claim 2, wherein the temperature of
15 the partially crystallized palm oil or fraction thereof immediately prior to mixing

with the solvent in (ii) is from 10 to 25 °C.

4. A process as claimed in any one of the preceding claims, wherein the
temperature of the solvent immediately prior to mixing with the partially
20  crystallized palm oil or fraction thereof in (ii) is from 5 to 17 °C and the
temperature of the solvent is lower than the temperature of the partially

crystallized palm oil or fraction thereof.

5. A process as claimed in any one of the preceding claims, wherein the
25  temperature of the mixture of solvent and partially crystallized palm oil or fraction

thereof immediately after mixing is from 8 to 20 °C.

6. A process as claimed in any one of the preceding claims, wherein (ii) and
(iii) are carried out in separate vessels.

30
7. A process as claimed in any one of the preceding claims, wherein the

mixing in (ii) is carried out in-line.



6. A process as clained in any one of the preceding clainms, wherein (ii)
and (iii) are carried out in separate vessels. 7. A process as claimed in
any one oWotb@/gsossedi ng clai ms, wherein the mxing in @cir)ere@soaossi ed out
in-line.8. A process as clainmed in amy one of the preceding clainms, wherein
(iii) is carried out in a crystallizer. 9. A process as claimed in any one
of the prekedi ny PEpeebhes claeedeimany yng of thetpmecedingydaiprsy sdesein &iiviied gyt in
two separ g ﬁ% .process as clainmed in any one of the preceding

cl ai ms, wher e%n Eneas Isba@h ¥'corrpri ses acetone and water, the water being
present in an anmount of at |east 0.3% by weight of the solvent. 11. A _
process as claimed in any one of the preceding clains, wherein the palmoil
product that i< EREshayclained e ay ong offthe presediag plaims, whereit@) fsod | owi ng
triglycerige. : by weight; POP greater than 65
% by ng ghtg';% sg%&tpliéggsT gds?ge{l hg\mgwa)s%é}lég?g . 12. A process as clained in
any one of the preceding clains, wherein the palmoil or fraction thereof
is apalmail ofein 13. A process as clained in . Caim1l2, wherein the palm
oil olein ]i%s obt AAETS By c&lar‘_&‘e r'actPoffft Pt ghe Eiﬁceﬁnﬁr%ﬁs whergn dhgred in

G aim 12 qplveh@édtprises Wo&bR¢ Bnd BAteP B WAier Bifd Present in an amount of at

least 0.3% by weight of the solvent.

10
11. A process as claimed in any one of the preceding claims, wherein the palm
oil product that is obtained as the solid after separation has the following
triglyceride content:

15 PPP from 2.5 to 4.0 % by weight;

POP greater than 65 % by weight; and
POO less than 3 % by weight.

12. A process as claimed in any one of the preceding claims, wherein the palm

20  oil or fraction thereof is a palm oil olein.

13. A process as claimed in Claim 12, wherein the palm oil olein is obtained

by dry fractionation.

25 14. A process as claimed in Claim 12 or Claim 13, wherein the palm oil olein

has an iodine value between 35 and 65.

15. A process as claimed in any of the preceding claims, wherein the weight
ratio of solvent to palm oil or fraction thereof in (ii) is in the range of from 1.5:1 to

30 1:1.5.

16. A process as claimed in any one of the preceding claims, wherein the ratio

of palm oil or fraction thereof to solvent is from 0.8:1 to 1.1:1.



has an i odi ne val ue between 35 and 65. 15. A process as clainmed in any of
the preceding clains, wherein the weight ratio of solvent to palmoil or
fracti on wbev®aisoise (ii) is in the range of from1.5:1 porkprlecsnidkdr A
process as clainmed in any one of the greceding clains, wherein the ratio of
palmoil or fraction thereof to solvent is from0.8:1 to 1.1:1.17. A
process ad7cl aiArgdodess as\clamed dﬁ driyeorpr of éei prpeediag ralaimsherhetein tthe sol vent
is recoveref and rec cl,ed, 18. process as claimed in any one of the

pr ecedi ng S&1V&P tr&éfe%x 1éfh apd recyf fln parallel with the fractionation of shea
oil. 19. Palmoil product obtainable by the process of any one of Clains 1

to 18.
18. A process as claimed in any one of the preceding claims, which is run in

s parallel with the fractionation of shea oil.

19.  Palm oil product obtainable by the process of any one of Claims 1 to 18.



