| MPROVED CRYSTALI SATI ON AND FRACTI ONATI ON PROCESS FI ELD OF THE | NVENTI ON
[ 0001] The present invention relates to an inproved process for producing a

5 fractionated oil froma feed oil. Mre particularly, the present
invention relates to inproved crystallisation and fractionation process for
a fractionating a feed oil. [00021 The invention is applicable to the

fractionati Oﬂ\/ﬂ’fR(P@EW ﬁk’YS %m%mgmﬁﬁ¢lw PR@@E’@ ne and it

wi |l be convenient to hereinaft Invention inrelation to
that exenplary application. However, it is to be appreciated 10 that the
invention is not limted to RIB&D @PAHEBENVBNTIBNCKGROUND OF THE | NVENTI ON
[0003] Naturally occurring palmoil is characterized as a stabilized oil
due to itfeoohen calfhépresiihv@iionAslatdad aniimpedrdiRodése tbriprodisdg 4 ood
applications, wi thout 15 hydrogenation, thus reducing production cost. Palm
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occur ri ngpglid olef¥@fkblpaialst¥atihd atd@ it Bl foeawhvanaitad Ryeifsitetaliiclose the
fractionation, deter%ent fractionation, dry fractionation and the |ike.
One pr ocedwenirch ekatign de that gxeraplant apmisatiqry. aHpweyrit itahtobe peitrpsiaied is dry
fractionaty : : o ils are fractionated w thout
usinghgnyhggﬁﬁé%%?ﬁgékggﬁgﬁ?égﬁg ag&ﬁﬁﬁgamgS [0006] In a typical dry
fractionation process, RB.D. Palm GOl is feed into a crystallisation tank
‘contai ning cooling tubes. A crystallisation and fractionation stages are
t hen undertaken, using a_ser|l ' ilizing chilled water
and normal tenperate coEﬁ&ﬁ%égéﬁ@$ﬁ?ﬁ%*ﬁ%ﬁﬁﬁﬁ§$f5ﬂis to crystalise and
fractionate the R B.D. PalmQO1l into a liquid fraction of R D.B. Palm

O ein and [8PP3{al  Nabealbhoesirrg palp, ¢l ispgheractsrized pne stabHized giltdie 10 he

R D.B. Palinfdific @thoSiidnD AS@lcH) PL&RbE Wed in most food applications without

15  hydrogenation, thus reducing production cost. Palm oil is also priced competitively

compared to other edible oils.

[0004] Palm oil is available in a variety of forms: crude palm oil, palm olein,
palm stearine, refined bleached and deodorized (R.B.D.) palm oil, fractionated palm
olein and palm mid-fraction. Many of the various forms of palm oil are produced

20 through fractionation of the naturally occurring oil.

[0005] Palm oil can be fractionated by solvent fractionation, detergent
fractionation, dry fractionation and the like. One process which is widely used for the
fractionation of palm oil is dry fractionation, so called because fats and oils are

fractionated without using any solvent, detergent or the like.

25 [0006] In a typical dry fractionation process, R.B.D. Palm Oil is feed into a
crystallisation tank containing cooling tubes. A crystallisation and fractionation
stages are then undertaken, using a series of cooling stages utilizing chilled water and
normal temperate cooling water the cooling tubes to crystalise and fractionate the
R.B.D. Palm Oil into a liquid fraction of R.D.B. Palm Olein and crystal fraction of

30 R.B.D. Palm Stearine. Thereafter, the R.D.B. Palm Olein and R.B.D. Palm Stearine




1 are separated into separate fractions using various types of drum or
menbrane filters. Hereinafter, this process is referred to as the
conventional process. [00071 The R B.D. Palm Q| can be further
fractionated to obtain various quality and percentage yield of R B.D. Palm
Oein and R D.B. Palm Stearine, 5 depending on the market demands. It is
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product an e palmstearin i1s the oun product. [0008] However, the
use of chHeteauhfientthis pfaesd ik eclfemgdbtoadsithsadnventi@abhpesessn t he conventi onal
process can be very costly. In addition, the reliance on chilled water in

10 the conventional The ®BIS. PAgUIOIEsam beoRsthantrasiippley ©f olstuighvariiuer to be
avai l abl e tq, successfully fractionate the palmoil. Should the power fail

or the chiYagy ang: eereeniggsypipld ofi RibPr fisdagOlaimend oRJ2 Ry ity Stearine,
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t o provi déaetionatiix,@abd oldib if thagqtréminat podupr adlahs palpasteirduisahe distamtt he dry
fractionation of palmoil, which has a conparatively |ower energy cost in
conpar i soﬁm(f)lBCtt he conventional process. [000101 This advantage as well as
ot her advant ages of _the present invention wll|l becone apparent fromthe
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cool i ng device; 25 _(b) subjecting the fe oil to gne or r.
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solid crystal” fraction and a |iqui raction of the feed oil; and (c)
separ at i ngntiradatsbloif galor ¢id traist Yo rptocessed.r om the liquid oil fraction.

[0009] In view of the foregoing, it would be desirable to provide an improved
15  fractionation process, particularly for the dry fractionation of palm oil, which has a

comparatively lower energy cost in comparison to the conventional process.

[00010] This advantage as well as other advantages of the present invention

will become apparent from the following description.

20 SUMMARY OF THE INVENTION

= [00011] According to the present invention, there is provided a process of

producing a fractionated oil, comprising the steps of;

(a) introducing a feed oil into an agitation equipped crystallisation apparatus, said

apparatus including a water cooling device;

25 (b)  subjecting the feed oil to one or more crystallisation and fractionation stages
by cooling the feed oil with temperate water circulating through the water cooling

device to form a solid crystal fraction and a liquid oil fraction of the feed oil; and
(c) separating the solid crystal fraction from the liquid oil fraction.

[00012] Unlike the conventional process, the temperature of the cooling water

30  used in the water cooling device in the present invention is temperate, being at a




[ 00012] Unli ke the conventional process, the tenperature of the cooling
water 30 used in the water cooling device in the present invention is
tenperate, being at a 2 tenperature close to roomtenperature. As can be
appreci ated, the use of tenperate water does not require the water to be
significantly heated or cool ed. Accordingly, the use of tenperate cooling

wat er for t%ﬁ@?atﬁﬁ%l@é&%ym?ﬁ%ﬁ cfaflfte. C %St e a?%%éc%’t’edaﬂ% usfero‘"i“%%ﬂ&{?%}ﬁt[eei on

stages results I n a significant energy savings I n conmparison 5
convent i oralerploes @streghAie picewiaersd Pe andicantlhdcatsd ootodbd.| lfadoraigdy, can be

very costly. [00013] In this respect, it js preferahle that during each
crystal | i & v dRur W%ﬂqllﬁﬁﬂqtﬁrF%EFéﬁba@Lﬁquﬁﬁn%? GrEst éat’colli‘rﬂé‘ggh t he
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preferably, the coolinhg water 1Is t hr oug e water cool 1 ng device
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t enperate wat er during crystallisation, it is preferable that the feed oil
is in a siP¥abl e tenperature range for crystallisation to occur wth |
tenperate water. Accordingly, in one enbodinent of the invention, the feed
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25 and 45 C. 00015 resent inve on can conpri se
vari ous nuerygaratofe ofdreysteal 20 to SOP@NManel pfefaably pthaoadingsvaigess fedthoighi n t he

desir crystallisation yield (i.e. the desired _anoynt K of crystal fraction
formaﬁ;on)ﬂ.Ye ‘f"%[ef ‘éooﬁf'g%&‘rzlﬁﬁﬁ%‘flnéﬁgfm?%@ufﬁ E’%eerZ%iﬁﬂﬁl% present invention
conprises a plurality of crystallisation and fractionation stages., In one
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the feed qil, i ubjected. 25 to nipe c | lisation and fractionation
stages. | ﬁe iog Rt S %’F%eeﬂr g@e@ @L(?hi‘mng each crystaliisation an
15  fractionation stage. More preferably, the feed oil temperature is between 25 and 45
°C.

[00015] The process of the present invention can comprise various number of
crystallisation and fractionation stages to obtain the desired crystallisation yield (i.e.

the desired amount of crystal fraction formation). It is preferable, that the process of

20 the present invention comprises a plurality of crystallisation and fractionation stages.

' In one embodiment of the invention, the feed oil is subjected to twenty crystallisation
& | and fractionation stages. In another embodiment of the invention, the feed oil is

subjected to five crystallisation and fractionation stages.

[00016] In one exemplary embodiment of the invention the feed oil is subjected
25  to nine crystallisation and fractionation stages. In this embodiment, the process of the
present invention preferably comprises one or more of the following crystallisation

and fractionation stages:

¢ a first stage in which the feed oil temperature is about 45°C and water is fed
through the water cooling device for approximately 10 minutes at a

30 temperature of about 40°C;




present invention preferably conprises one or nore of the follow ng

crystallisation and fractionation stages: a first stage in which the feed
oil tenperature is about 45C and water is fed through the water cooling _
device for approximately 10 mnutes at a 30 tenperature of about 40C, 3 a
second stage in which the feed oil tenperature is about 42C and water is

fed through t HP evice.for approximt.ely~30.m nut at a
t enperature ofgg%c\gﬁ?%%g%a ﬁ‘itred%gglgleter}l ergﬁlre&ﬁa ?‘luet(-;:l e%an%iw %{IeS%%rat ure

i s about 40C atgowgt ehe i watbetoofing hdtigh foh epprikhatelRoBONenifeYs G for
approxi mately 30 mnutes at a tenperature of about 35C, a fourth stage in
whi ch the feedimerataigdahoutd8%i s 35C to 36C and water is fed through the
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and we§ er is fddoughhribeighatthecostiher dsie! ifog Herixaatter 30ppiiaxtesedtehy 30
mnutes at a tenperature of about 30C, ~a sixth stage in which the feed
oi | tenperat ur EmesrEEEaf aboiet 3arfes water is fed through the water cooling

devi ce for Pr QX . 60, i t r£.00f 30C, a
sevent h stag'g %géW%ﬁé%We&%EH%?q%dfo élrr]%gpé%a‘% gq?ggc%%go@ aé1§39 EI7\/%/%;‘;1%1{5(; is fed
t hrough the watwr tigondh fdg: eewrceoliag ERidk fuit Spratimatelye 3pematuitseatoh 28C

29C;, an eighth stag{e i ich the feed oil tenperature is 28C 29C and
water is fed d’ga od eleer cool i ng device for approxi mately 60
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through the water cooling device for approximately 30 minutes at a
temperature of about 30°C;

+ a sixth stage in which the feed oil temperature is about 30°C and water is fed
through the water cooling device for approximately 60 minutes at a
15 temperature of about 30°C; |
- o aseventh stage in which the feed oil temperature is 29°C-30°C and water is fed
through the water cooling device for 60 minutes at a temperature of 28°C-
29°C;
» an eighth stage in which the feed oil temperature is 28°C-29°C and water is fed

20 through the water cooling device for approximately 60 minutes at temperature

of 27°C-29°C; and/or
¢ aninth stage in which the feed oil temperature is 27-29°C and is fed through

the water cooling device for 60 minutes at temperature of 26-29°C.

[00017] Any number of control systems and monitoring devices can be

25 included in the process of the present invention in order to measure the various
- process parameters of the process. For example, one or more of the oil temperature,
cooling water temperature, pressure, agitation speed, fluid flow rate, mass, or weight

can be measured. However, it is preferable for the flow rate of the water fed through

the water cooling device to be monitored by a computer, manually or a combination
30  thereof.




the water cooling device for 60 m nutes at tenperature of 26-29C. [00017]
Any nunber of control systens and nonitoring devices can be 25 included in
the process of the present invention in order to nmeasure the various
process paraneters of the process. For exanple, one or nore of the oi
tenperature, cooling water tenperature, pressure, agitation speed, fluid
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prefera at t process iI's u rac I onate

conpri si n@aaldmﬁpdl (ﬂl oofnpﬁ:nagtal lmmd‘i gl ﬂﬁhtimg malhldingl il slei@ andcs eatsall
fraction |nc|ud| nggtearlne The process _can preferably process a w de
vari ety offactipRjipe isting b siegring- vﬁ@@rﬁ%ﬁgeﬂrwrefe&h nBrogeIsAe¥ide vangI0L Any

nunmber of ﬁﬁ?&ﬂs%vﬁ%vdﬁﬁ(ﬁ%n cgfll(gqlgg\éggﬁ@sd in the agitation 10 equi pped

crystalli ]S)atl on appar at us | ta vices i ncI ude pl at e heat exchangers,

tubul ar Ef%ngﬁgha”gﬁ& ?urﬁﬁe(%' bﬁ%o&%&?eﬁe\gc?@) | Batyq hhg{aeg itatibf} ONe

preferred e I nven ter °800 € conpri ses

wat erl@:oohqmgperdomrbr&alh[sﬁﬁﬂZapbluaﬁﬁsy Buindbds dWlC@ﬁﬁhﬁE:l;@:ﬂe rmam&dhamgem used to
separate the S(H rystal fraction froma liquid oil fraction_of _the
fracti onafibylapiheat 9%&% Relpg tubss o5 @ %@bmﬁq{% theresh davanegetegedyity

separat or émbgﬁﬁﬂﬁf‘éfdiﬁé r%’@]gﬁ’drﬁtﬂ%r O?tels othﬂg li€vicd l:(lﬁﬁ;\g/ﬁgek %té#%l‘?}l‘fr%scoﬂg the

like. In preferre ment esent ention separation
carriod 6003 ng ALY bR SRt ?%fnn'éa%% Feb e FhE0aeSafrRe o el 1 o
al so proviged! &attiac ficanatleghididil fbétionnet tHer fisetidngred oil. Suitable moans
15 include filtration devices, gravity separators, mechanical separators, suitable
floatation devices or the like. In a preferred embodiment of the present invention, the
separation step comprises a filtration step, the filtration step preferably being carried

out using at least one membrane filter.

[00022] Further, there is also provided a fractionated oil obtained from the

20  aforementioned process.

BRIEF DESCRIPTION OF THE DRAWINGS

[00023] The present invention will be readily understood by the following
detailed description in conjunction with the accompanying drawing which illustrates

25  one particular preferred embodiment of the present invention, wherein:

[00024] FIG. 1 is a block diagram illustrating one exemplary fractionation
process for obtaining palm olein and palm stearine from palm oil incorporating one

preferred embodiment of the present invention.




20 aforenenti oned process. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 000231 The
present invention will be readily understood by the following detailed
description in conjunction with the acconpanyi ng drawi ng which illustrates
25 one particul ar preferred enbodi nent of the present invention, wherein:
[000241 FIG | is a block diagramillustrati ng one exenplary fractionation
process for obtaining palmolein and pal mstearine from pal m oi

i ncorporating one preferred enbodi nrent of the present invention. 5
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process in which palmoil is processed in a dry systemto produce a |liquid
pal m ol ei AFFHARYEIHOBO and a cryst al pal mstearin fraction 22. [00027] As
woul d be understood by a person skilled in the art, palmoleinis a 15

li quid, mbP@0BAdat uThe eeroeesaceli dhe spéwnfatn@cenﬁmmﬁ ppariewply csuitable for
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crystalliz t| on. [0Q0028] Referring to the process il ustrated in Fig. 1,
the feed Bfchmalmiod is gragessod ipadey pyatcm i prodycs arliquid palge Pwtfeacaﬁna& tation

equi pped gty stRklal it QRindRttdA 280Nt ai ni ng

- [00027] As would be understood by a person skilled in the art, palm olein is a

15  liquid, more unsaturated fraction separated from palm oil after crystallization. The
olein typically consists of a more homogeneous mixture of triglycerides than the
original palm oil. Palm stearin is a more saturated and more solid fraction separated

from palm oil after crystallization.

[00028] Referring to the process illustrated in Fig. 1, the feed oil 12, in this
20 case palm oil, is first fed into an agitation equipped crystallisation tank 14 containing
water cooling coils 15. The water cooling coils 15 only circulate normal temperate
water, the temperature of which is controlled for the crystallisation and fractionation

Process.

[00029] Once fed into the crystallisation tank 14, the feed oil 12 is subjected to
25  a series of crystallisation and fractionation stages. The stages of crystallisation and

fractionation are as follows:

[00030] During stage 1, the temperature of the palm oil 17 is about 45°C. Water
is introduced into the water cooling coils 15 at a temperature of about 40°C for a

duration of 10 minutes.




wat er cooling coils 15. The water cooling coils 15 only circul ate nornal
tenperate water, the tenperature of which is controlled for the
crystallisation and fractionation process. [00029] Once fed into the
crystallisation tank 14, the feed oil 12 is subjected to 25 a series of
crystallisation and fractionation stages. The stages of crystallisation and

fractionatipggzane_asmpbRl i &Eta@e 9, Ghe3 tédpedMieNdr HleABAmL oil LIRS RIPEr at ure

of the palmoil 17 i s about fer 1s introduced into the water
cool i ng c@lllgfslyllﬁwam i.a. abenpdd’at Waterd$ irgtoduccd40© tho water cdolin ¢adls 16fat 40

m nut es. 0003 reachin e the tenperature of the palmoil
17 is now 9 Wi"]‘&?%ﬁqaé a qurgio %693;‘@3“&%5 Water is introduced into the
wat er cool.i 15 at a I ér’g)erature of 40C for _a dur

ils ti 0
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the water cooling coil tenperature of about 35C for a duration of
30 mi nut esta{eﬁ@ﬁ@@}reAfamgé°@fortakdar¢tmnmér3&mnmemf the palmoil 12 is
approximately 35Cto 36C. In this stage, water is introduced into the

wat er cool[i0093a30i | s Al5tagé 4atht esrigdratury & thepalabeitit 2 30ppkeximatetiuz rCiton of 30
m nut es. %gég%@ 341 Proceeding to stage 5 the tenperature of the palmoil
17 is abo 13 §138% Fyater 4y Qd“‘iﬁét”étp the watgy ?Qﬁﬂl‘j‘éé’ﬁﬂﬁ h? 8t 3 KEWREEEE cool i ng

coils 15 @;a%urtgmogg%pmgﬁofg@%utggc for a duration of 30 m nutes
[ 00035] During stage 6, tenperature of the palmoil 17 is now about

of avble 80P r?"‘%ﬁﬂ %P’t ooy dBeRps bR PfeqRln iy Tl AR (P
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Water is intrqduy to. the water cooling coils 15 at a tenperature of
bet ween 28 ggﬁg% ﬁfﬁloatﬂ?épl“t‘)‘ﬁ“@F 60 m nut es.

[00035] During stage 6, the temperature of the palm oil 17 is now about 30°C.
Water is introduced into the water cooling coils 15 at a temperature of about 30°C for

15  a duration of 60 minutes.

[00036] Moving forward, at stage 7, the temperature of the palm oil 17 is
between 29°C to 30°C. Water is introduced into the water cooling coils 15 at a

temperature of between 28°C to 29°C for a duration of 60 minutes,

[00037] During stage 8, the temperature of the palm oil 17 is between 28°C to
20 29°C. Water is introduced into the water cooling coils 15 at a temperature of between
27°C to 29°C for a duration of 60 minutes.

[00038] Finally, upon reaching stage 9, the temperature of the palm oil 17 is
between 27 to 29°C. Water is introduced into the water cooling coils 15 at a

temperature of between 26 to 29°C for a duration of 60 minutes.

25 [00039] During each of the crystallisation and fractionation stages, solid
crystals of palm stearin are crystalised in the liquid 17. Accordingly, upon
completion of the 9 stages, the crystallisation and fractionation process is completed
and the mixture 16 of obtained crystals of palm stearin and liquid palm olein is then
passed through a filtration process, in this case a membrane filter 18, to obtain the

30  respective palm olein 20 and palm stearine 22 fractions.




[ 000371 During stage 8, the tenperature of the palmoil 17 is between 28C
to 20 29C. Water is introduced into the water cooling coils 15 at a
tenperature of between 27C to 29C for a duration of 60 mnutes. [00038]
Finally, upon reaching stage 9, the tenperature of the palmoil 17 is
"between 27 to 29C. Water is introduced into the water cooling coils 15 at a

temper at 6 ogl ot WL Aduiiolat. e PHRALLER AoO0PYIRS, oy 00039
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t he tenpepwger%‘?n REHre c%g]lsﬂ CAPNA9on equi pped crystallisation tank
14, the flow rate of the V\ﬁter fed intp the water cooljng.coils_ 1 are

i

measur ed &9 %ddi t 0ASd B3 BYy PPESHIE effoMoiRe drPeRgingn dlePEHBO8] HB_ par at us
5 (not i | LUStNRLAS andSrabBblkloREradensl Raghiud AShSRSK Hoghd et e art.

many proce par anmet ers an sures ca so be nonitore [ 00041] As can
be appreckatlag Weemin le proaingdiong! descghagtalynredicalhever cnystadiitistaes.on and

fractipnat]j process, the tenperature of the p oil 17. and the cooling
wat er II{)) n Hﬁ@ﬂﬁ o%‘? i ?fﬁlvﬁ%t?qnah é’r‘g‘]r)eé > g{hﬁdt?gme{fmﬂrgﬂ Lf?eg}eo vater sy gh?q Béeﬁ??ts t ages.
10 Unli ke jdvRati6oiéeandst 90 donP EdgResurel et LR MREMIRsObf EReRERE fdrn t he

present invention are close to roomtenperature. There is no need for use

of chi | | ethenerystellisation prasessy yauell IS veryiwatlpr obesech, where is asredegtipndost | y. As

such, therg |8 reduct | in electrical ;ener COSLo h r 0OCESS

Cr emendouSles LA ersr b O trs drosBontiertentBnl BB T 0B BFBRER" o ocess
of using thikelcodvortionil prédess bustig/diltdd wwsiaf 100 their paslESatichprdReN42] Wth the
process of the present invention, the crystallisation tine is

15 [00042] With the process of the present invention, the crystallisation time is
typically shorter compared to the conventional process, allowing for more oil to be

processed daily, thus, increasing the overall plant capacity.

 [00043] Furthermore, many embodiments of the present invention produce
more stable and better yields (up to 84%) of palm olein in comparison to the

20 - conventional process.

[00044] Moreover, due to the use of temperate water, when there are electrical
and mechanical faitures in the process, the simplified process of the present invention

can still continue without fail.

[00045] Due to the simplicity of this modified process, the process of the
25  present invention can process R.D.B. Palm Qil of varying iodine value without any

significant problems.

[00046] Other embodiments of the invention will be apparent to those skilled in
the art from consideration of the specification and practice of the invention. It is
understood that the present invention includes all such variations and modifications

30  which fall within the spirit and scope.




typically shorter conpared to the conventional process, allowng for nore
oil to be processed daily, thus, increasing the overall plant capacity.

[ 00043] Furthernore, many enbodi nents of the present invention produce
nore stable and better yields (up to 84% of palmolein in conmparison to
the 20 conventional process. [00044] Moreover, due to the use of tenperate
wat er, wh e argygl i : : I fal i ocess,

t he si npl ?Pioggeg)rocess gﬁﬁ%ﬁl’eegﬁaelggﬁﬂj}?ﬁggﬂg?iﬁ&%@ﬁhﬁfﬁé @5&%&?%95 wi t hout
fail. [000&S8iiptieclaoty, radsiatgbilonitythe fpreseits invectidn. e Thp randesismertthengr ocess

of the 25 present inventiqgn.c roce .D.B...Palm G| _of varyi i odi ne
val ue wit RS CZ‘n@eat%fF@ Fre gﬁ‘?‘%blsﬁ?ﬂjg Fe cFopsigersd g Xy e"?%%cfﬁ nts of
the inveniﬂveﬁﬁcm'Eéin@&mﬁa%?%aﬁp@naMﬁnﬁki Iled in the art from
consideration of the specification and practice of the invention. It is

under s§ oo t he ' ' ingl I 1af and
modi 1 eat o0 t30 wh e Repaly hEER R oG RS & e SEaKRGhA 35
Fur t her nofempmpeet and vaeatmonnd] the wod ssubke @n “csapriding” dre”gommppiessE sisafot
descriptive clarit nd not, . to limt the present invention. The

enbodi rrenlnéengﬁ@to W&%‘%dgrortd]%e& afditives, cempeRefs, BuegsEhhaeiShoul d be consi der ed
exenplary, with the invention being defined by the appended clains. 5

[ 000481 Throughout the description and clainms of the specification the word
"conprise"” and variation of the word, such as "conprising” and "conprises”,
is not intended to exclude other additives, conponents, integers or steps.
9 CLAIM5S What is clainmed is: 1. A process of producing a fractionated oil,
conprising the steps of: 5 (a) introducing a feed oil into an agitation
‘equi pped crystallisation apparatus, said




apparatus including a water cooling device; (b) subjecting the feed oil to
one or nore crystallisation and fractionation stages by cooling the feed
oil with tenperate water circulating through the water cooling device
thereby formng a solid crystal fraction and a liquid oil fraction 10 of

the feed oil; and (c) separating the solid crystal fraction fromthe liquid
oil fraction. 2. A process as clai gil |l aim 1, wherein during each
crystallisation and fractionation stage water is fed through the water

cooling dewice at. a..15 tenperature of between 20 to 50C. 3. A process as
clainmed i ?Vlclﬂ ai (%lflegrls‘z, wherein during each crystallisation and
fractionation stage the feed oil tenperature is between 20 to 50 C. 20 4. A
process as clainmed in any one of clains 1 to 3, conprising a plurality of
crystal | i sati-ord Bieeess phprddyeiag iadracteraiedoit.gonipriging the sensialed

crystaklisatj i DE . ¢l ai i.n f i 1 to 4,
Chor e t ho P Beddihfle ateedoR IRGH 2eRRich AL R PMaBOP plarfib R Y, |
whi ch the feedappdratieimeardiig eates c@8ingluice45C and water is fed through the

wat er cool i g(% device for _ approximtely 10 mputes at a tenperature of
about 40C. &0 Aubjpdiingdhe deedcdibiare Phmoraerysallisgiy and iragtionatiopsstagasi sat i on

and fractionati i:hel : i i: i erature
i s about 42C alr?grb??(c))hﬂ tdélf??eg @gﬁﬂpﬁeﬁ%ﬁﬁ% k@t%&e‘c@%% |4’§°§‘g¥i§1\}%8&§ or

appr oxi mat el y 86olmgnieves therebafdrevimges adlik @yabl fadetioh add €liqhid oilffrachiopr ocess
as cl. ered in le@{e(,rf 6 .n,herei n the crystallisation and fractionation

includé a third g ¢ ich the feed oil tenperature is about 40C and

water s fe(tég kbW eHEH th@g‘onﬁeérgﬁalmhbﬂgroﬂﬁh%@iadd%l ARRlaxi mately 30 minutes
iat-a tenperature of ‘about 35C. 5 8. A process as clainmed in claim?7,

wherein the crystallisation and fractionation

2. A process as claimed in claim 1, wherein during each crystallisation and
fractionation stage water is fed through the water cooling device at a

15 temperature of between 20 to 50°C.

3. A process as claimed in claim 1 or 2, wherein during each crystallisation and

fractionation stage the feed oil temperature is between 20 to 50 °C.

20 4. A process as claimed in any one of claims 1 to 3, comprising a plurality of

crystallisation and fractionation stages to obtain a desired crystallisation yield.

5. A process as claimed in any one of claims 1 to 4, wherein the crystallisation
and fractionation include a first stage in which the feed oil temperature is
25 about 45°C and water is fed through the water cooling device for

approximately 10 minutes at a temperature of about 40°C.

6. A process as claimed in claim 5, wherein the crystallisation and fractionation
include a second stage in which the feed oil temperature is about 42°C and
30 water is fed through the water cooling device for approximately 30 minutes at

a temperature of about 40°C.

10




include a fourth stage in which the feed oil tenperature is 35C to 36C and
water is fed through the water cooling device for approximately 30 m nutes
at a tenperature of about 30C. 10 9. A process as clainmed in claim8,
wherein the crystallisation and fractionation include a fifth stage in
which the feed oil tenperature is about 32C and water is fed through the

wat er cool i nmy depiocessfagiclaapd ax bl 8| WheRiniheWrRtalRdation ah@FREficiabs Of
about 30C. 15 10. A process as clainmed in claim9, wherein the

crystal | isati oficiidlg artpisd staga it Which thevterd @ tempsrivke istahee 407C @whd Bter he f eed
it t i i t Y
Gevi ce Tor approlt BRaih dRSutedihElacyt®, fF AhUANERy I MBELACR, 1Y,

A process as Ccleampeeduicrofabaut®sd0, wherein the crystallisation and
fractiponation include a seventh stage in which the feed oil tenperature is
29C- 3 and water is fed through the water cooling device for 60 m nutes

at a tenpera UnepoPss 28 CrAAkd 1@51};11313 7 @h@eﬂfﬁ%%rﬁ%ﬁ%agigg%ﬂd !f%ﬁﬁ(%]rﬁaitigh 11,

wherein the crys}gal [Tsation and fractionation a ei stage in
whi ch t he f eedimplidetaefopethatagednivghidld 2R 6l aildempatmire iss3F€dotIPOugh t he

wat er cooling device.for approximately 60, m nytes at . tepperature of
27C 290G, 30 13 VAT it f5dBOUBR e whlRecP e o RIORHOT APPIEREEH {haintes at

crystal lisatiogt@ngkrittRC 88800, i nclude a ninth stage in which the feed
oil tenperature is 27-29C and is fed through the water cooling device for

60 mi Hites at tenperature of 26-29C 11

9. A process as claimed in claim 8, wherein the crystallisation and fractionation
include a fifth stage in which the feed oil temperature is about 32°C and water
is fed through the water cooling device for approximately 30 minutes at a
temperature of about 30°C.
15
10. A process as claimed in claim 9, wherein the crystallisation and fractionation
include a sixth stage in which the feed oil temperature is about 30°C and water
is fed through the water cooling device for approximately 60 minutes at a
temperature of about 30°C.
20
11. A process as claimed in claim 10, wherein the crystallisation and fractionation
include a seventh stage in which the feed oil temperature is 29°C-30°C and
water is fed through the water cooling device for 60 minutes at a temperature
of 28°C-29°C.
25
12. A process as claimed in claim 11, wherein the crystallisation and fractionation
include a eighth stage in which the feed oil temperature is 28°C-29°C and
water is fed through the water cooling device for approximately 60 minutes at
temperature of 27°C-29°C.
30
13. A process as claimed in claim 12, wherein the crystallisation and fractionation
include a ninth stage in which the feed oil temperature is 27-29°C and is fed
through the water cooling device for 60 minutes at temperature of 26-29°C.

11




14. A process as clained in any one of clainms 1 to 13, wherein the water
~fed through the water cooling device flows at a flow rate which can be
nonitored by a conputer, nmanually or a conbination thereof. 5 15. A

process as clainmed in any one of clains 1 to 14, wherein the feed oil is
palm oil. 16. A process as clainmed in any one of clains 1 to 15, wherein
the fractionated oil 10 conprises a liquid oil fraction including palm

olein and a crystal fraction . jncluding palmstearine. 17. A process as
claimed in aly7oREET ¥ cpingediing gpyigne Ghelaann 1t 9el natkareiadbe iwakr Havi ce

conpri ses wat egp6 %lr RO dodtingd deviBe AOWPLOS BB AR ‘%ﬂli?i;l I%%fg% hod¥eqne of

clainms 1 to 17, el n separatron step conprises a Ion step. 19. A
process as cl abprdomputer.anaubly onheo@bimatitretheidof.r ati on step is carried out
20 usipg at |east one nenbrane filter. 20. A fractionated oil .produced by
a process as clainmed in any one of clains 1 to 19. 12

15. A process as claimed in any one of claims 1 to 14, wherein the feed oil is palm

oil.

16. A process as claimed in any one of claims 1 to 15, whetrein the fractionated oil
10 comprises a liquid oil fraction including palm olein and a crystal fraction

including palm stearine.

17. A process as claimed in any one of claims 1 to 16, wherein the water cooling

device comprises water cooling coils.

15
18. A process as claimed in any one of claims 1 to 17, wherein separation step
comprises a filtration step.
19. A process as claimed in claim 18, wherein the filtration step is carried out
20 using at least one membrane filter.

20. A fractionated oil produced by a process as claimed in any one of claims 1 to
R 19.

12




