WO 2009/080288PCTTEP2008/010837 1 PROCESS FOR PRODUCING A PALM OIL PRODUCT
This invention relates to a process for producing a palm oil product and to the Palm oil product
obtainable by the process. 5 Palm oil is produced on a large scale for use in a number of different
applications RtHItARE A% ood. Palm oil is typically obtained from the flesH 6F tHEWARYit (Elaeis
guineensis). A palm tree normally produces approximately one fruit bunch, containing as many as

3,000 fruitlets, each mopfinEach palpet -nurmethacontisuespresiuerng fruit economically for up
to 25 years. This ensures a good supply of palm oil. Palm oll is usually processed in order to obtain

products having specific properties. For example, palm oil may be fractionated to separate the higher
15 melting componeeision ehilysreferrebéesaisqpairdicagns fam tie fevddicmealing aamponents,
usually referre Im oltc)ein. %@ggo&gosition of the fractions depends on the conditions under

to as
which fractioRation i< ‘5’%‘#% 6‘61{.1 ract}’onat%cr’lc%‘c?spalm oil is generally carried out by one of three

methodssi.e., dry 20 fractionation, solvent fractionation and fractionation in the presence of a

detergent. Inglaytactionation. e sisaiimerystalized kg il iadhe aBsenge. gL @ solvent using

temperature to control the formation o s as crystals. Solvent fractionation involves the addition of

solvents suchraidisgtbnbed-effabnipid sefyaiealbhobtaimedkfearintedtsshelolesrpadm Brttionation of fats

and oils has begpyeyvignsaRy, fol sampiee MR produces g}?proximatei one fruit
http://lwww.soci.orgiSCl/groups/oil/2006/reports/pdf/Timms LP.p GB 1455581 discloses a fat

blend. One PR fafeRHLHRELE A& DIaA0Ys Bt SalfAaBislthr obtahd By Wet fractionation of
fat usingeacetonealGEAdHARZS proescnbasui etmmieacill s épatgtion Ofeegetable saniraal and fish oils
using mixtures ofgolve%rﬂés hich c?ntain water or a polyhydroxy compound and a polar organic
solvent. 2 CHEX“GB 3‘)(%(\/ latés to a process for producing four edible fractions from a natural fatty
substance by solvent fractionation followed by esterification of the resulting fluid fraction and further

fractionation.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/oil/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 polvhydroxy compound and a

polar organic solvent.

CONFIRMATION COPY



US 2007/0160739 describes a method of dry fractionation of fats and oils which involves obtaining a
first fraction and mixing it with a liquid fat or oil to £ffect a further fractionation. Wong Soon, Speciality
Fats Versus Cocoa Butter, 1991, page 232 shows a 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

13 dipalmiloshs 2:0190 Bl eIfks PP aes% 01 HAMMBIIO RN ddIB I SFadebr 142045 relaties 10 a

fractionated palm oil and a process for its production. There remains a need for improved fractionation
processes. IMpartciAgy, thvanseabyesiterns oetiereiorgtmievasivenenterbestmatiohstion, and to use

solvents in whigh:the MmoRsRhWaleRIshleSseHtisakand so need not be completely dried (thereby
reducing overall costs), whilst still producing a good product in a relatively high yield. Summary In one

aspect, there is provided a process for producing a palm oil product, which comprises: (1) partial
crystallizationyaf 2almeoit 1 feaciives thexetbin shabsenra ol sBivastdl) mixirgdhe partially
crystallized palm, oil or fraction with a solvent; (iii) crystallizing the resulting mixture to a greater extent;
and (iv) sepa%i’t?%‘ée?hoé’ FARII A SOIRPFOR e I’?&Iﬁh%%rftawééb%i B’.‘?e%ﬁé?Fe‘fH ttﬁeeéﬁﬁiﬁlly crystallized
palm oil or fraictioer freeteefthat is formed in (i) is directly mixed with solvent in (ii) without separation of
solids from liquids prior to (ii). According to the present disclosure, 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 absenc¥wiza uive Sy @ipntxifethEgparsiallyccry Stalige d! BAlm wiker Ffdctibowsith a solvent; (iii)

crystallzing Pl g 6198 HRAIGLENIEN: 30 () %sg%ﬁi%'gn%&%% "gsulfing;solid from the

liquid in a separator. 3 Description It has been it IS possi cl) roduce a palm oil product,
which is a palPhveitfiaetion %slich as a palm oil mid-fraction, having good properties in terms of
relatively high POP content and relatively low PPP content, using a relatively low amount of solvent
and a solvent in which the m,oi%'%%e content does not have to be 5 carefully controlled to a relatively

low level. Thidhieans thet HECcetS¥al e SERRARIERY P dctdinmiesitrkepstlitable for the

fractionation gf athér nnodesl fofasraneueilsHi=ad #atgsand oils that do not originate from palm), such as
shea oil. The process can therefore be run in parallel with the processing of other non-palm fats and
oils. 10 The invention uses a combination of dry and wet fractionation with a first dry fractionation step
that involvesHRebmpléts {oelpadialy drysiatizatioal-Tbé stariipgpeatdtialtfosriiiaqiacess 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 betweEFF B3 @RS Rrofcl (i eTorabiE ficasiisnatios Orqisssprodeasiatarinbention comprises a

first step (i) Gf pastaly eySIANIZNGINEsoivent in wet fractionation, and to use solvents in
which the amount of water 1s less critical and so need not be completely dried
(thereby reducing overall costs), whilst still producing a good prodect in a

relatively high yieid.

Summary

In one aspect, there 1s provided a process for producing a palm oil product, which comprises: (i)
partial crystallization of a palm oil or fraction thereof in the absence of a soivent; (ii) mixing the
partially crystallized palm oil or fraction with a solvent; (ii) crystallizing the resulting mixture to
a greater extent; and (1v) separating the resulting solid from the liguid in a separator, wherein the
partially crystaliized palm oil or fraction thereof that is formed m (i) is directly mixed with

solvent in (ii) without separation of solids from liquids prior to (ii).

According to the present disclosure, there is provided a process for producing a .

palm oil product, whick comprises: (i) partial crystaliization of palm oil or 2
fraction thereof in the absence of a solvent; (ii) mixing the partially crystallized
palm oil or fraction with a solvent; (iii) crystallizing the resulting mixture to a

greater extent; and (iv) separating the resuiting solid from the liguid in 2 separator,

In another embodiment, the disclosure provides a palm oil product, preferably a palm oil mid-

fraction, that is obtained or is obtainable by the process of the disclosure,



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 of3he 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 tRasaitained at the end of the process. It has been found that this partial crystallization of

the palm oil oleindieferdgored &acﬁiqa@@@m&%&laad@rg'ﬁ@ﬁﬁ 1 9%99@[%%?!%&% amounts of
e

solvent that neﬁ%not be very dry. It will Qe appreciated that the terms "crystallized solid" and related
terms used 39 ar%tfﬁ%%#{ﬁ%epéﬁgfﬁjoé ERERTHYe eV EebAS AROPED ROIIHEERSRAL the solid is
fully crystallineldEeelgiaphie)Rhematicambye aontjricoPRMGaiesial thatds ceyaialipgsand some that is
not crystalline, Typically.,the solid will coptain.a mixture of compounds. WO

2009/080288%1&1 5%%%78%5‘@% "Ifl:YFe elPa‘B’l};‘/fc%hél%g‘r ISER Efﬁﬂfzdzoc?sp%?ﬁ’éﬁeoﬁoﬁ?ﬁction of palm oil
that is foﬁnedfwwlddmm@é@ﬁ@mram@%}%mwswj nétsolesmmbee frefevably tonstO to 24%
crystalline solgisesha5 50, 161052% OL oL 1 2k cysialige plids, i be understood

0,
that the percentage of the crystalline solids obtained at this %tstage of the procesg can be determined

by, for exampis aedrritiy § RIMREBA MY &t dynos cuiginpig fons Do syshreashipziily the solid

content of fatsiShreded @antastoib smounbahaslidsdhat is-seraraied indyhis.ggngrally from more
than 22% up fo 35% ?)P,; weight based on the weight of the palm oil or fraction thereof that is used as
f

the starting et 9 the process, more preferably from 23 to 10 30% by weight, such as from 23.5
to 29% by weight or from 24 to 28% by weight. Step (i) may be carried out in a single step or in two or
more steps. Pr%efer%bg, st%g Q) is a r;tézi/.o-sia e process, carried out in_two separate tanks, each of which
involves a step ot dry Hactonation St s"g)l‘B%éPéﬁw’”&é A BTRIA1 RdistdRGre in the range
of from 12 to28Goikstep@Er itha tnestageqoropkess(dheasead ot stayl fagsionation step is preferably
carried out at a lower temperature than the 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 tempERatsEstERiBACTELIE1 78, POOptiohdlly, iavevien ety palndfradtian{such as a palm oil

olen haing Bl Al VIR B0 8IS Sy OB SRADAYIE kG e palm of o

fraction thereof used as the startinq%'materlal for the process before or d erably in an

amount of PR BYCRIWE RINCBE I % EitiRactinnating. pRIfesb s cherrdtopitisdyadiaT he partially
crystallized palmditovdraction &ﬁ@@@é@h@tsigﬂ@@%é&@&mﬁmq@%t@demove the solids from

the liquid but is mixed with a solvent in (ii).

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 (1))
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.



Thus, the mixture of solids and liquids that is formed in (i) is preferably directly 30 mixed with solvent
in (i) without separation of the solids from the liquids prior to (ii). 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. WO Y0 8788t388 CT/EP2008/010837 5 Preferably, the temperaflff&/BP S/ pHR3ally
crystallized palm oil or fraction thereof immediateﬁ/ prior to mixing with the solvent in (ii) is from 10 to

25 C, more prafesatiy RapAaii0 @ 2 fstaNa HAE MeferalRiol ImpiRd 206G sughasabout 17 to 18

C. The tempeg@re of the sr%vent immediately prior tg mixing with the_ 5 partially crystallized palm oil

or fraction théPeit FRRRED FEPBt AU, FovPeT s S anata R PRl ERRRIAP dR2#afized palm oil or
fraction thereafysmntliis pudies abiyHessitan 180Q Qe praterably fom) brisdoihé SolRden more

preferably from_10 C to 15 C. Preferably, the temperature of the partjally grystallized palm oil or
fraction thergg“?’r#n%d?g &ﬁ‘ﬁﬂﬁ%@nﬁ%ﬂ%ﬁ%‘%ﬁé’ Efé‘esgﬁ}'é ﬁ?iﬁ‘fk‘lgé’j?fv‘&?f’floaﬁg‘{f more
preferably frostage2otitiROp@ceseramir dqieatenad lyyir don dkarntpR0Saslact HdRbeuhdidgiues 18C, and the
temperature e i i iQr X it iall talli Im oil or fraction
thereof in (ii) ?é é’sgé%\ég&]%qéﬁrgnglo%%%g%?ag% gro;’lrl%S % t%}{b‘; ‘g) %\%3}4 frcn%tfse%f%ﬁgrgg?y from 10 C to
15 C, with thE@Hashaheamump iferksy fesitisracresaipdinHévidmpreralie osthmersiviban immediately
prior to mixingsitgie mis#wgmmm BhTACHRL G BTN AR PigiRLgPIY lower than

the temperature of the partially crystallized palm oil or fraction thereof Immediately after mixing in (ii),

the temperat& oF #% e Seing SR At SRR Sy PIocot-corkp RESSFERkaI)R G Bto 18 C, even
more preferabbydionwiie 366 3 heweihtsaioolsalient te panailordraciondhateof in (i) 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 fradtoitmesgdfeisarsied|yufrons GiBgletstdpod jrstieh as fioma QeBsl tPrafdrabler about 1:1. The

mixing of the partially. crysiall alm.Qil ctign. thereof with. the 30 solvent in. (ii) is preferably
carried out in;li%e@osr exampfzé%gﬂge pa?%zfl%/[f-{:%%séta Illzltle§£§aiﬁ?%rﬁtgr]t ragtigﬁcégrf‘te‘g r%)%ly be pumped
out of a tank I¥RINREh teEeR(i Pls PeriGratienaion. miRéep vih thershiwbly inatiedonduit (such as a pipe)

through whichjs e BRaRen VS 20RO{9302%98R CTHER2APR/O1AB3T.E. ThE.SVaR! preferably

comprises acetone and water, the water being present in an amount of af least 0.3% by weight of the

solvent, such O EEtrAonRativnsten 15 soritrhbcasies 69% By AR teTRETamERERS water in the
solvent will usieatisshiryefsctivmn @b seyciFasdesaphard £%.sesdhartelalip Qrirasthan 1%.

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, 7

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 paim 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 (i) without separation of the solids from the liquids prior to
(i1). 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.



5 Therefore, the solvent typically comprises from 0.3% to 1.5% by weight water, more preferably from
0.4% to 1.2% by weight water, such as from 0.6% to 1.0% by weight water. The solvent preferably
comprises at least 90% by weight acetone, such as at least 95%, at least 97%, at least 98%, or at
least 99% byt one. A preferred solvent comprises from 0.6% t@GTARBZBIBRANTt water and at
10least 98.5% by weight acetone. After mixing with the solvent, the resulting mixture is crystallized in

(i) to a greateepialy, BRndaRelerahly s R eIRIRBINIEIR 5 categ Lk codling. During
(iir), the mixture %#éeferabjy cooled by at least 2 C. For 15 example, the mixture may be cooled by

from 2C to 10BEfaehaBERGdARSHER WithcRrealist mdihisdremiticiuBs Hasmoremperature of
from 5 C to 1g-&terdyRicaiiy, o ysEltratinad sneacipeiadbiat Rolawsriteroperakiedhawsin (i), for example
atleast3C | r least 5 C lower than in (i). Preferably, (jii) is, carried qut in_a crystallizer, more
preferably in %Ws%rgésé ‘sar a?é"“&%‘%fﬁfﬁfi%?ﬁ%ﬁ% |me§éﬁéw USHRE SaEuae SR ixture: this
allows the prpeesdlptthegaltized pehioiberdpetate dhoreat do(iinisqusfasbly Iowit) tRerdpred surface
crystallizers ise ro e | lids_from the wall .of the crystallizer and are well
known in the?%%%igﬁ%ﬁ?%%)ﬁ%ﬁ%ﬁﬁdg 8%{1 ir?%e%%r% gtboélsrs}g%? ofarécialrsr]ple, the mixing
in (i) preferabrgfearely Jrsecthan onbuitieschraimpindiam lihd CrvserdadTiiiyymefaratsly takes place in
a separate crysaliges. Miigr themiure has beep chfstalizedin diiR B SLAR than in (1) (i.e.,
tofp

30 such that the amount of crystalline solids in the mixture, based on the weig m oil or fraction

thereof used FEtAVIZ R HRik et afrastigne dhereni (immasdivieloyrinTeteemtining 86t teseparated from
the liquighin assieparaiquiingisedk nefesaily Cheerbbeeeianpympad diggcily 40, the.sepgkator. A preferred
separator is a belt filter, The soligds {also sometimes referred to as the stearin fraction) are WO
200010802885 b’z%%/%fé%gg /Eréfb%wé‘%l%’r‘?‘{hé—’thItléf G SRR 9 %ass through it.
Suitable appsshters, suckedstebelidilter, forieffesithgtbeepaapaiationnilibedspiids torp:the liquid is well
known in the art.. r 5.0f the ipventi ay_comprise, one or mar before, between or
after steps (i)fﬁ{é?i% .la%)%%qﬁgiﬁ Iés, !%?es p&r%?lggj%)t%{gélgﬁgegrﬁ |§i§%%;9r8e§?§rt%e§rt?p%§fiﬁggnby removal of the
solvent. The Betearrefsrpbbtdiantyl fedovertd Forwithelikjaothhfusheaiprefearcthésntid has 10 been

separateg ariga'ustﬁeqxﬁig&mmettgawﬁ%em{gwﬁpE@fz%ﬁﬁ%ss&?&%%ga the solids after
separation and recycled. More ‘Preferably, solvent is recovered from the liquids and the solids and is
recycled. 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 (i}, 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:} 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 carred out in-line. For example, the partially
crystallized palm oil or fraction thereof may be pumped out of a tank in which
step (i) is performed and mixed with the solvent in the conduit (such as a pipe)

through which it is then passed.



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 aftel SEp&VasBA%is 20 preferably a palm oil mid-fraction. The pal R aESRGeREOBFeferably has
the following triglyceride content: PPP from 25 t0 4.0 % by weight; POP greater than 65 % by

weight, and 26806 ie3 {baRh06 Bweldl (B, RAITIE A6 A0z 0leEAgH), o The paim ol

product may contain trace amounts of the solvent (acetone) and 30water and IS su g{’antially free, or

free of deterd@MuntrRe i deastaielrt huctrishinel taeowtypntdsarl epcth st 8fdMe solvestt is also a useful

product. Themsefesradinaim eilisinythal s iodueadinhaeroqess Liilke: WRusually
2009/080288PCT/EP OO%/ 10837 8 invention as the liquid after separation in (iv), and after removal of

0
solvent, has 3f 15tnBhIa& (1955r Abr50ta%d; StcHess AButee Fhieptddeds Sfthe invention
may be ran iMTpaedtel wWithsdlediacksodtiooopigiea foh Tepresestdmenigmalians the two
fractionation processes tq opera ing the same salvent. This js a significapt advaptage. The palm
oil products t at %Péep?roaéq cedin Hlé/?’pggclzgs/s" nYaV%é}’ Ltjgvea T Sé’?/téﬁ%%gé? Qp%??cté’tibﬁg? such as in
foodstuffs anelirmstaliessser for Prodabingt qirvdertily annpisds, doiexa®ffie by imsghsterification. The

isting or disclisRian ghar.eePRiRndy.RriaThbYshed: darkaint i Ihis.spasiiagignisfiould not

necessarily be taken as an acknowledgement that the document is part of the State™of the art or is
common gerfgﬁ;?%oﬁ,méqmﬂ:polvem comprises from 0.6% to 1.2% by weight water and at

10 least 98.5% by weight acetone.

After mixing with the soivent, 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 (iif). 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 (iil) 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

(i11) 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

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



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
schematicalNYth28/{i#&28% Acetone is passed to acetone heater 1 where RETERIEPANIETs adjusted
upwards or downwards, as appropriate. POflV55 (7palm olein with an iodine value of 55) is pumped

along line 2 aaisiediiBLROBIeRACRIRAS RGOl fuThe pSRvipgiaselonolRRlyDs mixure is
pumped directly to scraped surface 30 crystallizer 4 where its temperature is reduced. The cooled

mixture is pufRBEEYR T 536 Belt ftish-artiesting diseramstinn athsaskits&amdhs the liquids
(POfIV65 plusigelyenefidssiheempadiment of the process of the invention is shown in Figure 2. WO
20091080288PCT/EP2008/010837 9 The process shown in Figure 2 comprises two dry fractionation
steps in (i) and shows the recycling of the acetone solvent. 5In Figure 2, POf1V55 is subjected to two

sequential dryHeaatioesticfitistiepsertititsirapdteapeaine aeparatertastegs ikt tharfieat partial
crystallization Qf th sogirsi . Agt r these two steps, the.resulting mixture fsoligs nd liquids, in the form
of a slurry, hgg%]f tset% f) 1aiar W(jf 1 ]'Cexlaﬁnepiﬁugrlf i%r%%ur%%%ci ou%%ﬁh@fer%%% %ank and is mixed in-line
at mixing poigtnfed ol seoeryreof Srtamivegto.6-1.2% by 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 wherehh& b6 ds e FRlvereetysratconbibetHanetbe aomaiy 68T tharoldhasiids and the
liquids comprisenasaigReansdhis irspparataekbintistiiaipcaisl Sdisilation yapsdsand 16 and

recycled back into the process. Example 1 POflV55 was obtajned by dry fractionation. The POflV55
was partally 190 ST ATy HOEE AP AL R E A L Bbtained 1. 1606

by weight solislg=¢asceegdiata)thd pidoidOshdihoveility £ tB\reSyvlas. mixed with POffV55 in the dry
fractionation crystallizer. The mixture obtained from the crystallizer was pumped in-line and mixed with
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 1s 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 % ‘63/ 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



25 cold acetone to give a temperature of the resulting mixture of 12C. The acetone contained 0.4%
water and the weight ratio of acetone (including its water) to mixture was 1:1. The POflV55/acetone
mixture was um&ed to a scraped surface crystallizer where it was cooled to 9 C. The time taken for

passage throtgh e elallizer was 13 minutes. Jhe resulting cooled miRfFERASHIRPed to a belt
30filter. POfIV55 input was 1.6 t/h throughout the whole trial. The results are shown in Table 1. WO
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The process of the invention may be run in parallel with the fractionation of shea
5  oil. The present invention allows the two fractionation processes to operate using

the same solvent. This is a significant advantage.

The palm oil preducts 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

10 oils, for example by interesterification.

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 1s passed to acetone heater 1 where its temperature is adjusted upwards or
downwards, as appropriate. POfIV55 (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/POfIVSS 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
(POSIVES plus solvent).

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



68.8 POO 2 Total SOS 82.1 S-N20* 92.3 S-N25 85.2 S-N30 57 S-N35 5

WO 2609/080288 PCT/EPZO08/010837

The process shown in Figure 2 comprises two dry fractionation steps in (i) and

shows the recycling of the acetone solvent.

5 In Figure 2, POfIVSS is subjected to two sequential dry fractionation steps in first
and second separate tanks 10, 1] to effect partial crystallization of the solids.
After these two steps, the resulting mixture of solids and liquids, in the form of a
slurry, has a temperature of 15 °C. The shurry is pumped out of the second tank
and 1s mixed in-line at mixing point 12 with acetone containing 0.6-1.2% by

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

POIIVS55 was obtained by dry fractionation. The POfIVS5 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 POfIV6S was mixed
with POfIV535 in the dry fractionation crystallizer.

The mixfure 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.

POfIVSS5 input was 1.6 t/h throughout the whole trial.

The results are shown in Table 1.



S-N40 0.6 DG *S-Nx refers to stabilized N values at x .. &glycerides 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. 15Table 2 Moisture in acetone % 0.4 Temperature scraped

crystallizer CVGrepGBi1ate |, 6 PCT/EP2008/010837
10

The resuits of this trial are good: Moisture in acetone has much less influence on

the quality than with the standard processes.

5 Tablel
Motsture in acetone% 0.4
Temperature after
scraped surface
crystallizer °C 9
PPP 39
POP 68.8
POO 2
Total SOS 82.1
S-N20° 92.3
S-N25 85.2
S-N30 57
S5-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




WO 2009/080288PCT/EP2008/010837 11 PPP 3.3 POP 67.4 POO 2.3 Total SOS 81.6 S-N20 89.9
S-N25 79.6 S-N30 54 S-N35 3.6

WO 2009/080288 o PCT/EP20608/010837
PPP 33
PCP 67.4
POO 2.3
Total SOS 81.6
S-N20 89.9
S-N25 79.6
S-N30 54
S-N35 3.6
S-N40 0
DG 0.9
Example 3

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

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

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 533
S-N35 ' 4.4
S-N40 0
DG 1




S-N40 0 DG 0.9 Example 3 Example 2 was repeated with the modification that the solvent used
was acetone 5 containing 0.74% by weight moisture. The results are shown in Table 3. Table 3

Moisture in acetone % 0.74 Temperature scraped crystallizer C after surface 6 PPP 3.5 POP 66.4
WO 2009/080288 PCT/EP2068/010837
12

Example 4

Cocoa butter equivalent (CBE) blends were made with the palm oil mid-fraction
5  of Example 2 blended with shea stearin. Both mixtures (60/40 as well as 55/45
palm oil mid-fraction/shea stearin) gave good results.



POO 2.5 Total SOS 80.5 S-N20 88.9 S-N25 78.8 S-N30 53.3 S-N3 5 4.4 S-N40

13

Claims

I. A process for producing a palm oil product, which comprises: (i) partial
crystallization of a palm oil or fraction thereof in the absence of a solvent; (ii) mixing the
partially crystallized palm oil or fraction with a solvent; (iii) crystallizing the resulting
mixture to a greater extent; and (iv) separating the resulting solid from the liquid in a
separator, wherein the partially crystallized palm oil or fraction thereof that is formed in

(1) 1s directly mixed with solvent in (it} without separation of solids from liquids prior to

(id).

2, A process as claimed in claim 1, wherein the temperature of the solvent
immediately prior to mixing with the partially crystallized palm oil or fraction thereof in
(i) is from 5 to 17 °C and the temperature of the solvent is fower than the temperature of

the partially crystallized palm oil or fraction thereof.

3. A process as claimed in any one of the preceding claims, wherein (i1) and (iii) are

carried out in separate vessels.

4. A process as claimed in any one of the preceding claims, wherein the mixing in

(i1) is carried out in-line.
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were made with the palm oil mid-fraction 5 of Example 2 blended with shea stearin. Both mixtures
(60/40 as well as 55/45 palm oil mid-fraction/shea stearin) gave good results. 13 Claims 1.A process
for producing a palm oil product, which comprises: (i) partial crystallization of a palm oil or fraction
thereof in the absence of a solvent; (ii) mixing the partially crystallized palm oil or fraction with a
solvent; (iii) crystallizing the resulting mixture to a gyeater extent; and (iv) separating the resulting solid
from the liquid in a separator, wherein the partially crystallized palm oil or fraction thereof that is
formed in (i) is directly mixed with solvent in (ii) without separation of solids from liquids prior to (ii). 2.A
process as claimed in claim 1, wherein the temperature of the solvent immediately prior to mixing with
the partially crystaliPEFPIIAT SIRERILiBH RRF ST FFreHBmclr s 7/Eea7a tHY f&sisErdture of the
solvent is leweintharyihdltemperature of the partially crystallized palm oil or fraction thereof.

6. A process as clammed in any one of the preceding claims, wherein (i} is a two-

stage process carried out in two separate tanks.

7. A process as claimed in any one of the preceding claims, wherein the solvent
comprises acetone and water, the water being present in an amount of at least 0.3% by

weight of the solvent.



3.A process as claimed in any one of the preceding claims, wherein (ii) and (iii) are carried out in
separate vessels. 4.A process as claimed in any one of the preceding claims, wherein the mixing in (ii)
is carried out in-line. 14 5. A process as claimed in any one of the preceding claims, wherein (iii) is
carried out in a crystallizer. 6. A process as claimed in any one of the preceding claims, wherein (i) is
a two- stage process carried out in two separate tanks. 7. A process as claimed in any one of the
preceding claims, wherein the solvent comprises asetone and water, the water being present in an
amount of at least 0.3% by weight of the solvent. 15 8.A process as claimed in any one of the

preceding claims, wherein the solvent is recovered and recycled.
8. A process as claimed in any one of the preceding claims, wherein the solvent is

recovered and recycled.



