| 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. [0002] The invention is applicable to the

fractionati on BYIPROVED CRYGTADIBKXEIONANDFRACTHONLRIONSEROGERS and it
wi Il be convenient to hereinafter disclose the invention in relation to
that exenplary application. However, it is preci ated 10 that the
invention is not linmted to th@ﬁ%@flﬁéEllHNENE@:ﬁG?wND OF THE | NVENTI ON
[ 0003] Natural |y occurring palmoil is characterized as a stabilized oil
due to itsI@h@H cal Eberpiesentiioventiag rsiagds, toi dn tamobel poedkssi for poshicingad

appl i catd on h genat,.on, thu reducin roduction cost. Palm
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pal m stearine, refined bl eached and deodorized (R B. D m ol

fractionategdypgpm ol ?l‘lé‘m%@ﬁ'ti &)g?]g?glé 6 et NRAY. @g}é nacflu a]I) F%ﬁuf or s

of palmoil are produced ractionation of
occurring opdlm ¢led0s}d Pahmt@aﬂmecand e whit am:t comvatient hyh&einfibt disclose the

fractionati.on tdeterg‘\%n h@gtlontlon fractionation and the |ike.
One process™WHIR P aeigiionf & ‘CP et Fongslod isto palappFiatsds dry

fracti gmat i @ the dveahded n*aeﬁﬁalﬁ%étcﬁﬁia§ ;améaf?bﬁs are fractionated w thout
usi ng any solvent, detergent or the 25 [0006] In a typical dry

fractionation process, R B.D. Palm O | is feed into a crystallisation tank
containing cooling tubes. A crystallisation and fractionation stages are

then undertaken, using a sghigs; t izing chilled water
and nor mal terrperate coollﬁng Walgér[ﬁ\@ﬁ ﬁ%ﬁ%ﬁﬁ@“to crystal i se and
fractionate m Q| id fraction of D.B.  Palm
O ein and cpi/itﬁagl fr éﬁ)?t}u@ﬂyoqcc%rémﬁ Iﬁ‘?’B OlLﬁfq%a@tC@é’le és a'PF?é’l”@&fit%lrd“@c e

R D.B. Pal msWhemicahbeinfodiith. Balsutili€id B used in most food applications without

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

compared to other edible oils.

[00041] 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 Qil 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



| are separated into separate fractions using various types of drum or
menbrane filters. Hereinafter, this process is referred to as the
conventional process. [0007] 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
wor t h nent i amisagpratadiintd memhtmfmbtlorisr@th ik @ypes RE|dMA | R infenh Srab 1 G1tBse M um
product and the palm.stearin is_t di scount product. [0008] However, the
use of chi IH@’&‘%@‘F%F ‘f’"’BFOCFWe‘Sé?f?%?Cg‘OMSé@ FUeREQB OGRS he conventi onal
process can _be very costl In addition, the reliance on chilled water in
10 the convéPPPBhal plbedsB.D.cBaliy €4l arcdasfurher Sapidnatak te wbhimangbut 0 be

avai l abl e t S fractio al 0|I Shouyl ovver fail
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crystalls sadapeﬂdlng oge SBe CaRket d@ﬁﬁh&@Ueha{gdm n%rubﬁ bﬁfa@hnog alRgldp of |
nmust be reprocessed 0009] In view of the foregoing, fg e desirable
to provide éiwwﬁ@ti%v@alm oBi jsaibe ipsavaitimopropngcedshe pain Eteaihand fhefdisconhe dry
fractionati ‘{1 pal moil, which has a conparatively |ower energy cost in
conparison to the conventi onal process. [00010] This advantage as well as

th advan of t resent entjqn w LI come apparent fromthe-
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fractionated oil, conprising the steps of: (a) introducing a into
an agi t!dt i dhe éqmeﬁﬁeaalmrmar¢quyas lamqnamtaauaplysof s&hdwatalpﬂabaaumlabm:iwdl ng

a water co ecti feed oLl, to .on
crystall i sgsltul %Sﬁalﬁ %gggag(tg% pélﬁnJscilggéggu}gy&lgo%qw?{g%aflh%r f@eg‘ QF‘F ‘%‘t?rh
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solid crystal, fraction and a liquid oil fraction of the feed oil; and
entire batch of palm oil must be reprocessed.

[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 advé.ntages of the present invention

will become apparent from the following description.

20 SUMMARY OF THE INVENTION

P

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

producing a fractionated oil, comprising the steps of:

(@)  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
() 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



(c) separating the solid crystal fraction fromthe liquid oil fraction.
[ 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
si gni i cant ISPPREALE ¢lase te sodrademperaianali Aglopn betdppracieedyfthd esepefitatpere®! i ng

ter f ry. f th tallisati d fractionati
s Tosu il A0S SHSERR el 6 YEhTidn Ty PhaCa FR arrieta AcsorhRels,
convent i onathe ps© 0 Scnpdte ROBNAOWBLY FHPLRS, addh&/ ks %9%{ ﬂlyt ﬁggglg‘éﬁio%r affn be
e uri

very costly. [00013] In this respect, it is preferab ng each
crystal | i saffERnai Skeat reswiatinon simifirant cokigygsavatgr in somearidonr puglke t he

wat er caol i i i..ng te ratur f bet n,20 to 50C.. More
prefer agl y,&}tg]ﬁ%ﬁ}édgg{epg%%%t é\% Prfv’f%ggyt’?ﬂtj%(ﬁg'ﬁe UEH (\fl}ﬁg’lu%f?@fateéo@ﬁ by veBvi ce
having a tempeyature of between 25 to 40C. [00014] In order to utilize .
tenperate water during crystallisation, is preferable that the feed oil .

It
is in a suiteddestenper aidk&pbange;d t [ ' . Wit
tenperate water. Accordi ngl y,p i hgﬁﬁeﬁlée%é%?n@%‘!t d%‘?ﬁ% %ECII£ (r%{/yesnatqﬁ%é l,ont feed
oi |t enper diastienatipnbeieseeerrl 1 watdr B0 ddirouyh tachater yslild deatd Baviapd 15

25 and 45 orfioBRsef DB FRElEEE, Mokegrpieatin tos comBvoneca R brpraiae.

var i ougOnunhetvaet coslingsdedtdei B ANeAPErfra6F b&Q%Eﬁ 08 Sh@ges to obtain the
desired crystallisation yield (I.e. "the desired anount of crystal fraction

‘ormation).rddeis prafepalkeis thgtet e f t he present i.nvention
E:orrpri ses a plurality of crystalli ga%&&%%;%d%??egcg‘%gnr%ﬁr sﬁa@?c §85." ¥ one
enbodi ment Patfetahle that dret fesd, oit eirf eeditdilt témpauiirecsad 100 dHMENLiation to

crystallisat 4., and fractiqnati,on stages. |In another enbodi nent of the
i nventi on, %Eckllfemfué]fé %P?latlesw%gﬁb?’@ﬁ?rgﬁlg% IRjope epbRiment ofaihe dpventign, the

fractionat ifesd ®ilagegper§tQR016]1betNecNQOCRLITPIRLY dBARY Ul NLryShitisiiford YN ON
t he fe?gj oil is subjected
fractionation stage. More preferably, the feed oil temperature is between 25 and 45

°C.

[oo015] 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). ft 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.

[006016] 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;



25 to nine crystallisation and fractionation stages. In this enbodi nent,

the process of the present invention preferably conprises one or nore of
the followi ng crystallisation and fractionation stages: a first stage in
which the feed oil tenperature is about 45C and water is fed through the
wat er cooling device for approximately 10 mnutes at a 30 tenperature of
about 40C, 3 ea sgcond stagagewhich iy £bd theerhpadived is sbempRratud evats ialfaut 42C

and water is fed, through the water cooling device for approxinately 30
nnutes at a tethﬁifﬁggt L%}?ee "tﬁteratf’@ﬁ]tmgﬂfd%’“& t%PFi rigpPEaRgateln MihineRuieReat ded oi |

tenperature is qgﬂ#graﬁggogggo%@ber is fed 5 through the water cooling
device for approxifmately 30 mnutes at a tenperature of about 35C, a

fourth stage in amhichstadeeinfreleidh did feb@paemperaturt $s At 40° (3644 datrwafer i s
fed thrgugh t he te{] cool ing devjce for approximately 30 mnutes at a
t enper ature of égf,aﬂj‘tg 368 Waer gopling rleyicggdon pRaxeRatelye 0edeinpies at a

tenperature is ahQut Cof . 1s fed through the water cooling device
for approximtely goraﬁ]ﬁngt g}gou‘g’?tj‘?, tenperature of about 30C, a sixth stage

in which the #eedfooith stegepiansiivh ¢hd RedbiutmPBanands vseno I6CIed whtbf augh
t he water cooli;g devi Cﬁ for approxjimately 60 mnutes at a_ 15 tenperature
of about 30C e%e‘ﬁ%kg Qeayater sophng Kevice foserppepiimeishipSPaminues &t 20C- 30C

and water is fe r cooling device for 60 mnutes at a
en&b 58%9 £ Aot WEHCE

tenperature of 28 an ei ghth stage in which the feed oil tenperature

i's 28CIR9C and viafifth stagefiedvhidDihiefealign wrhgernaiels 4001 31T feVieRr iPred
approximately 60 m nutes at tenperature, of 27C 29C, and/or

through the water cooling device for approximately 30 minutes at a
{' temperature of about 30°C;

s 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;

* 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; |

» 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.

[o0017] 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.



a ninth stage in which the feed oil tenperature is 27-29C and is fed
through 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 neasure the
vari ous process paraneters of the process. For exanple, one or nore of the

oi | tenperat@eels] cooThagrovaisest thenpesdat Unesntiph @28 Wetused ot RidtRRAaePasd,
quideowrattF, or weight can, be neasured. However, it is

preferabl e ¥ g’ﬁr?gla Wi SpnbBIgEo praiaplisation noge BHPBDYALE coRENgAatr sElem ng
device to bg d@&iﬂe@raﬁgvé?ySlﬁtaﬁ%%q?ﬂud%ﬁ%ueyoﬁ) 5o Pga?mﬁ %ﬁit;%agrg L?élgg ‘o

thereof. 4 [00018] The process e present rnvention c

fractionate ui tab il ich,can under,go crystallj.satjo Si. a

t enper at e CE)%P?(%%]S wat @r‘gn%yés?{eglr%%%gm&ggﬁq%@g ﬂgao?f%e?ﬁt %WePH%‘P’éh%?? ?’ﬂ% ude
sunfl owsr qidlm sibyheafs emboditnDat 1 Beforabll MR pldRe@NB BXEWPHRdMice a |
enbodi nent of the present invention, the feed oil is 5 palmoil. In tahl S

enbodi nent , {r4cfiopated oaf eqrapnising Adiquicheil phastiessinpledingephlnoolpinoghit @ caystal
fractionat [ | S i.quhd oil fraction.includin | m.ol ei n and
a crystal rcgé flgcﬁlgqﬂé\%ﬁ {leg? Sr%%irlﬁlgl mhgt%%creig%%?n i ”ﬁ%’%@@%ssc?a%%gr"@f“@rya |y
process a watta oviahheihy acfide palgBodiddmenatigdg a W de range of iodine val ues.
[ 000201 Any nunber of cooling device(s) could be used in the agitation 10

equi pped cryss@dd) SatARn MRRRF alfusool gl HARLsAR¥hBeE: | ek ude R a,%i?atlb%at
exchangers, tubular heat exchangers, cooling tubes or a conblination
t her eofl9 | reaBippeshcarsiatiisgion awbadivge nuitsble Hevicasvienluideplatt heatatohangas) i ng

devi ce co i t ling,coils. 00021]. An unber .of separati.on
means cannvg{é&ﬁuéz 3%%5‘%‘%&& 8‘9?11?5 té’%?ﬁ 8I accr%ldlﬁzf“%‘r{i’ﬁ’iqogn IR o Pg‘ef id oil
fraction ofenttheimemof itanaradion) the watdrtcablig: BaAScokriRs WS cbolidd @ilson

devi ces, gravity separators, nechanical separators, suitable floatation

devi ces or fduwdike. Agy aupbef 6f k&hrAMROHAR EarPbe td%@d RS %é&ﬂ&tei Y ERioN.
the separation step conprises a filtration step, the filtration step
pr ef er abl y chstal fracsioni fsem @ liguidspih drastion exsthe divetiveatbd aile Sultslde .means
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.



[ 000221 Further, there is also provided a fractionated oil obtained from
the 20 aforenentioned process. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 00023]
The present invention will be readily understood by the followi ng detailed
description in conjunction with the acconpanyi ng drawi ng which illustrates
25 one particul ar preferred enbodi nent of the present invention, wherein:
[00024] FIG 1 is a block diagramillustrating one exenplary fractionation
process for obtaining pal molein and pal mstearine from pal moil
I ncor porating one preb@mauEebRICREPTICN OFEHPIRSEMN TIOWeNti on. 5
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 000251 I n the follow ng description,
nummer ous spgsgds ey detgi : i G d ough
under st andi ﬁgﬁ)zf% he %rtgi gﬁlg(ﬁ?lﬁgtedﬁ%ﬁgﬁaﬂ {?ur\l/}\nglroﬁgpe&ﬁifp%eﬁaéiesr %F %8%&9‘%‘0%ver ,
to one skildréd ion pthedant thotdvah tinkerpuelentofi thy gntdeon immutibe. plastli aed
w t hout .sone ,or  all ,of these sggggi[ic. details, In other instances, well
tliadelsnt

known  Pr odBEESodr BOFGHS iavas mbtll edbr hBletci Fregat dpyenignney be
unnecessar ig¥ctRBs Wheuf Hne H ﬁﬁ@%eéé‘é{bﬁ@ﬁg@f@gglgp %ggtgxler iHGRoY, 92&%? $n8lnt N€

present invention is particularly sui roducl ng ractionated

oi | from patecess bpartigsnfavewet bein darrisalyinedmibiol not Theecekdakils bbauadthgr ocess
10 conpri ses an, ol l crystallisation and fractionation process in which

pal moil i é)r%slggclggggami. n a dry systemto. produce a |liquid palmolein
fraction 20, and a crystal palmstearin fraction 22. [00027] As woul d be
under st ood ¥P %¢ §er soffes Rregeey afnthenaresent, inyantigrolisimrtianlarly ssitablgufad, nor e

unsat uf gt eghdfiRaktd Qrfra%%gﬁét?é &4 f”rBfe?{ThBﬂ{ T, sxﬁ)fﬂtogfre{ %Eﬁe@{) ?tw[birezzu?toiif? nTh-al_gg

olein typically consists of a nor onbgeneous m X Irglyceri
than the olusgiateal patsn Bl comPeben at edr enystaBisationel Sattiomitied @ockssUne

solid fracti,on separated frompalmoil after crystallization. [000281
Referring t¢ 1rl.hgﬁg‘r(Biégs%ro?qsﬁﬁg‘]f’raa‘{%&yftﬁmr—tp‘é’mdi{ce?%@uﬂé@&f"dﬂ?mfﬁcnp% 2Phi s
and a crystal palm stearin fraction 22.
[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 crystallisatidn tank 14 containing

water cooling coils 15. The water cooling coils 15 only circulate normal temperate

AT

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.



20 case palmoil, is first fed into an agitation equi pped crystallisation
tank 14 containing { water cooling coils 15. The water cooling coils 15
only circulate nornmal tenperate water, the tenperature of which is
controlled for the crystallisation and fractionation process. [0 0 02 91
Once fed into the crystallisation tank 14, the feed oil 12 is subjected to
25 a seri es[mﬁomyst aUbdis atdchimgastdgd nachd Mﬂperﬂﬁresbﬁ@&s palhh@ilst Age hio0f

crystallisat] r] fractiopatiogn are as follows: [0 003 Q1 During stage
1, the tenpd %3%&?%”%1? b‘a&rrﬁso ater s jngrogpengy intpsthe wr@wlm&cwﬂk dced
into the ture of about 40C for a
duration \S?Eeﬁ{ e%ﬁﬁ!a'{)gg()@fok%g%gaf?h ggg%ggg{: i ng stage 2, the tenperature of
t he pal m oi n ht | ower 42 is, I ntroduced
i nt opt he vvak%?lg%%f)l i %u%lgé F’&gig e tgmqeg}%rgr :ﬁg? &algp © g(oléy\ﬁ %?ndlﬂwgﬁdon of

30 m nutses. agai0@3IBhuIICNInshidGer (%3,; whidfist iRIFP@IRE Y8 B walte chalkip Qils 157 has
been lowered. 5 again to about 4 In this stage, water is introduced into

the water cBEItPRBTAEIG of abput 33°Cafor adpwtian wf 80 ofinalseut 35C for a duration of
30 mnutes. [00033] At stage 4, the tenperature of the palmoil 12 is
approxi mat el§0@HT t o ABﬁ&ge 4,rhe ringpesdtageyf thapam 0ib 12 it appdordedtdln 88 foe

wat er cool i at _a tenperat of about 30C for _.a duration of 30
mi nut es. oﬂfﬁg‘%éhss uei ﬁdfq‘?% Ega% © ViEr ERalip&catltil & abd IPMRETHRICm oi |

17 i s aboutof3B6ut 30PO f&:H SurBti®96s 3B Rlted. S 1 Ntroduced into the water cooling
coils 15 at a tenperature of about 30C for a duration of 30 m nutes

[ 00035 oDur | g\ $4 e I@oc%@&%t‘%%ﬂ%’é%‘ WS elrafaﬁe Bﬂh@qﬁlrh @717*@ aBQUY38Reut

3OC Water 1s introdu wat er col rrperature
of .about 30€ thi@rstag%wateduw attrodnc@f inf® the wmmesool[rQOQﬁE]lﬂ\Auva mgnfeantwvaraf, at

stage 7, th rat ure almoil 17 is between 29C to 30C. Water
i's |ntroduca2’8ulie'i£qg§ Ihaed\}@ Eg%ﬁﬁ”i’fﬁe%m s 15 at a

f00035] 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  aduration 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.



tenperature of between 28C to 29C for a duration of 60 m nutes. [00037]
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. [00 03 81 Finally,
upon reaching stage 9, the tenperature of the palmoil 17 is between 27 to
29C. Water [&0042) oduwele ilhtstatel erowsethe colfiengweaifitse 25olate Wwatet R2apgwat Ur e
of between tﬁe t(% 29C for ald;lléa%i on of 60 mputes. 25 [00039] During each
ST PPYIRE R P Ac o FERRReBHUS: Shdke ollol ghe agiation sqwpPedal m

of the crys

stearin ar erpgalfialonatk i1, hBaow ail df il whEF RRIOING wheP BoolfigMRLiSHIsON Of

the 9 stages, the crystallisation and fractionation process Is-conp d
and the m @@ imeaggedfandbneniieel vsipgtatenpitepalomistieamnd racuddinggipiperapsl m
oleinigt .spassed throu a filtration process, jn this case a nenbrane
filter ?8, Qﬁ‘% lgﬁfatﬁq%?fﬂt fe W '%Hrbgéﬁgﬁrtsf%él By P Eek] naihﬁ PaANEPESEne 22
fractions. phran€4@hd hidatilies tdnl A8 bAh@Hiiegcess, the tenperature of the
cooling water fed into the water cooling coils 15, the tenperature of the
oil in the ggdaty on Lpp i [ 14, £l ow rare of

t he water f[g}lelJI i nt]o th%g\?\éépe?gcoa ?%ég%?égmffogﬁ 1@% taor?%léflr%nésu%eg%pélﬁa ﬁ%n‘?hteor ed
usi ng a corputalisationiandriravtjonattbnr pooed] tig @ppanaird ®f Ghé Palin blll Ysindaied) . As
woul d be undﬁrstoogeabé ﬁ‘ per.son s.lgi Iled in tHe art, nmany process

par anet er s “SNPEEAL AR d0G SRolnE eothd SpRia ey redied venstbssaugst stages.

appr eci @t edjnfifke MHeN BorVeRGEHHI NBrod&SC Mthdtik . L Sak d
fracti onat i.on1 proces%, et he tgﬁﬁgerai ure %I?E%Iﬁiélr%gl%%tglél ‘%%k zilhda}tehgf&%gol i ng
water in t#Hevesdon preclesith ra@maerepgrad alhere ienvned fovese sidiskglentr firages.
10 Unli ke e ent.ional process, the tenperatures qf the water, in the
present | E\ﬁ\}eﬁr&?{é}r@l%ﬁ%ﬂ &fes S’t‘ghlPlid%VF’_@’nﬁ%ﬁin@t u .S“?E’e_ﬁ’grq & f’lde‘aﬂﬁé@nf‘ﬁr use
of chill edelatiieal &gy £ of EThraddst HBHEATLWRITOBS 3B 1cal 0D 508, WS LYmpaRl! Y- AS
such, there is a reduction in electrical energy cost of thé process

t r emendous [ thesgnygnticaalsroaysp Sosing akilled mpster dor the orystadlissinn pricesnal  pr ocess
of usi ng chilled water for the crystallisation process.
1 [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

P

and mechanical failures 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 Oil 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.



15 [00042] Wth the process of the present invention, the crystallisation
time is typically shorter conpared to the conventional process, allow ng
for nore oil to be processed daily, thus, increasing the overall plant
capacity. [00043] Furthernore, many enbodi ments of the present invention
produce nore stable and better yields (up to 84% of palmolein in
conpari son {@0¢4el 20 EwﬂmanbupnaﬁmpﬁamﬁﬁsbgﬂQm@b@éﬂﬁmﬂbﬁﬂQM@runﬂﬂ&;bp t he
use of tenpg;ate wat.er. n there are electrical . and nechanlcal failures

in the proc §‘§”pti‘?‘?e01§flh‘plai“§ Y BrigeEste gresent inyeatient Thy enbrdimentsaandst i | |
continue WdBRWedf S i
process, tﬁ% p?%gegﬁhg?iSggéﬁnggggggﬁ%&?ﬁvg%P%%ﬁk%éﬁp g%@éﬁgﬁ%ﬂh& %%balm
Q| of var yirvenptioodieme dedinaé byithehanpendalclaisisgni fi cant probl ems. COO 04 61

O her enbodi ments of the invention will be apparent to those skilled in
the art 5f r o0 @®s) der Bhroaghai thdﬂﬁe@@@@ibf)la@dtdlﬂﬂlsacﬁdth@rs%@&!f@@n&f thteh@rord
invention. Jt is  understood that the present invention includes all such
vari ati ons SREPHSR #1dosariabier of sbe Werdrsuphlas “opmpiising hends feaniprisesitl is oobe. 8
[ 00047) Fur en used for the purposes of
Gescri pt i verarar oo BB P SIS ABCIEE UBRES RG Ton. The

enbodi nents and preferred features descri bed above shoul d be consi dered
exenplary, with the invention being defined by the appended clains. 5

[ 000481 Throughout the description and clains 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 CLAIMS What is claimed is: | . A process of producing a fractionated
oi I, 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, both
occurring within the sane apparatus, by cooling the feed oil with
tenperate water circulating through the water cooling device thereby
formng 10 a solid crystal fraction fgl\% liquid oil fraction of the feed
oil; and (c) separating the solid cr@{‘] [MBraction fromthe liquid oil
fraction. 2W A process _as clained in claim1, wherein during each

crystal | i satf8s§ e$’rse'3tcti onation stage water is fed through the water
cooling device at a 15 tenperature of between 20 to 50C. 3. A process as
claimed in claiml or 2, wherein during each crystallisation and

fracti onati onlstAgedeseofippedhcnid a fractiperat wilecompietgientcp@ofio 50 C. 20 4. A

process_.as clainmed in.any.one.aof clains .| to 3, conprising a plurality of
Crystal P sat i N TBRRISITEY FOR Gl 1Bio & Sgyadon gaybed Tvae lauiempiratus: said
crystal li sation gpbghths inéﬂdiﬁgﬁ&@@&ﬁrgoﬁ%géﬁ&é’fEd in any one of clains 1 to
4, wherein the crystallisation and fractionation include a first stage in
whi ch the feeﬁb)@ilgje?@iﬁ)éheaf@@d eil ites on@ 61 mivowitrydBilisation wad Encticnafien stagesough
the water cooli devi.ce for..approxi nmatel Q0 mnutes at, a.t rature of
about 40C. 6. ATrbeskERne B N et Tortihe e 89 obL AL on
and fractionati aempérael waer draegRRdhsuglehd Wahiceflidd@vieateeb) férammer ature
is about 42C and 30 water. is fed through the water cooling device for

appr oxilfat el y 3@ selif grwstal fraction gnshilaguid gl drastiompbie fawi@il;2pd. 7. A process
as clainmed in. gl.al i yst Lsat | .ractionation

el ude a ¢ hi 70 g e HOSHIR AiErRiitg R MR MAGE L o0t 40C and
water 1is fed through the water cooling device for approximately 30 m nutes

at a tenperature of about 35C 5
P aﬁ A’ process as cizgmed 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
mnclude 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



8. A process as clained in claim7, wherein the crystallisation and
fractionation 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 mnutes at a tenperature of about 30C. 10 9. A process as
claimed in claim8, wherein the crystallisation and fractionation include

a fifth stage 7 nAwhbedss bhelafreebinodlhint 68/ BERIMILE drist@DMHon3ItE BRANRERT 1S
fed through the water cooling device for approximately 30 m nutes at a
tenperature of al§hideadidrd stage im winch thecised od deraperpiviciisiabout 40°m ad witter ei n

the crystallisatj i t i a sixth sta i.n._which the
feed oil tenper aitsﬁfragqﬁlg)ug%gﬁ% k’%g% dé)%gn%va({&g{rcgdf?g anla))q]ﬂ?tSb'g%(?fWé‘uWétagra
cool i ng devi ce fempampurext alfueBy°BO m nutes at a tenperature of about 30C.

20 11. process as clainmed in claim10, wherein the crystallisation and
fractiormation include a seventh stage in which the feed oil tenperature is

29C- 30C and t er.. . r. cool i jice f 0 m nutes
2t a tempor at e Py B AN LRP 2 Oh ki CRe L aHoR iy Pl
wherei n the crysialbe sabinin saped if naddh dpabidbil thnpétee & Bighoetagr i n

whi ch the feed oil tenf'p(i:ra_ture is 28C-29C and water is fed through the
wat er cool i ng deVieRISHe{ thapprhoRe ite) spobng Aevies &y approxiisatsbr 3Q mieutey at

27C-29C. 30 13. AcRIRESSS ofshdkadbsred in claim 12, wherein the
crystallisation ar?d p:‘ar act ioona({dl on ‘include a ninth stage in which the feed

oil terdPerature is 27-29C and is fed through the water cooling device for

60 mi nutes at . tepperature of 26-29C. ) .. \ i
o 9. /q%rocess as claimed in c?alm 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

L

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



11 14. A process as clainmed in any one of clainms I 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 CrXij}hal fracti % including pal mstearine. 17. A process as
claimed in any”dhdrefess paicdkaimediig apg onghef elaims Aetowkd, evheseinl thagvateefadce
conpri ses water i i . esg.as clai.nmed in any.one of
claims 1 1o 17, t&ﬁ@?’g,@% g@%%?%?’%@%{ﬂ‘p‘ggr%& PoBaate Phifh Fag Pofp "8{?% 19. A
process as cl ai rech cammpited, mah8aliyves eirbinkordf thedebat i on step is carried out
20 usi ng at | east one nenbrane filter. 20. A fractionated oil .produced by
a process as clainmed in any one of clains I 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, wherein the fractionated oil
106 comprises a liquid oil fraction including palm olein and a crystal fraction

including palm stearine.

e,

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
19.

12



