;rse3etRIt O@®Tl : D + 15 Novenber 2002 - 1 PROCESS FOR DRY FRACTI ONATI ON OF

FATS AND THE | NVENTI ON The present ikfvdinvenben|2803 to a
process f || H actionation of fats and oils, especially, laurin fats
and oils. OF THE I NVENTION Fats and oils having high SFI ( solid

fat index ) a?@m%?fectively utilized by fractionation thereof into high and
| ow nel ting point fractions. In general, high nelting point fractions ,are
nore costly than low nelting point fractions. In fact, for exanple, in case
of pal mkernel oil (PKO, since its high nelting point fraction (PKS) is
useful as a raw material for the pradgction of a cocoa butter substitute (
CBS ) and the like, PKS is marketed at a higher price than a | ow nelting
point fraction (PKL) of PKO and PKL is even cheaper than PKO per se as a
raw material for the fractionation. Then,. for the fractionation of fats
and oils having high SFI, in many cases, activities have been attenpted to
increase the yields of high nelting point fractions as high as possible
efficiently. At preRECESSaFOBpDBYeRRACTIONATGEONSOFf BATShANDr @FLiSonat i on of
pal m kernel oil enployed in the Malay Peninsula region is the dry
fractionation, that is, fraction 15 Novenber 2002 - 2 ation of fats
and oils without using any solvent, detergent or the like. In the typical
dry fractionation, PKO is pre- E6BFRIOFoTHEOANVEREIQND di stributed into many

trays, followed by allowing to stand at .18 to0.21C for about 10 hqur 0
Cryatallize wapping 004 BESEEEH LANEAEARBs TBALES ERgoT BECERS St SPE &8h a

filter clot n j.eCli t es_to filtration pressure
(with a hydhEd tEsstieteion &% MARPHRE 3 e eapet LELLTT, LREELACERRRL T
FATS VERSUSaEEEG?IQQTTER' By Wng Soon, 1991). Hereinafter, this process is
referred to as the conventional process. In the conventional process, for

increasing the yield of PKS, gidxrdsouas WO eshid orpeENTxoent |y carry out
standi ng of pre-cooled PKO distributed into trays to i ncrease the anount of

fat crystals to be forae agd bhesoh&eindaiihh t4RIS é@msms fditf inaekl)i agei N
filtration (separation of a |liquid phase fromsolids) and, in order to

recover fateffgstavelw tutiddeed)lyt ifngctitonstimar edsmrgof oipteshiyheandkes
containing fat crystals under high pressure with a hydraulic press for a

| ong peri odlow medsingomedat, fragkéons.a &nrganerdilpm higbh meltingepsénkn
the yield of PKS by this procedure. Then, the inprovenent of the
convent i onafrRFE408S aredimaxa cpatdwartdian ko veebting cpeirhuseackjons.

i ntensive | abor type _steps as.described be]l ow_rather than.to_increase in
the yield Oanﬁspz? for gxample, fh case og palm erne& oil (PKO), since

its high melting point fraction (PKS) is useful as a raw
material for the production of a cocoa butter substitute (CBS)
and the like, PKS is marketed at a higher price than a low
melting point fraction (PKL) of PKO and PKL is even cheaper
than PKO per se as a raw material for the fractionation.
Then,. for the fractionation of fats and oils having high SFI,
in many cases, activities have been attempted to increase the
yields of high melting point fractions as high as possible
efficiently.

At present, a representative process for the
fractionation of palm kernel oil employed in the Malay

Peninsula region is the dry fractionation, that is, fraction-
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15 Novenber 2a02 3 That is, the conventional process has been w dely

enpl oyed because of its law costs of facilities. HfudNavemken RO02 nunber of
trays,are used in the standing step far crystallization (it is said that a
L arge number of trays as many as 10,000 to 20,000 are required far the
facilities treating 100 tan of PK4 per day). This step is very sinple and
trays are nerely allowed to stand in a |large roam or space (to put trays on
shel ves). Then, un-uniform atnospheric tenperatures of respective trays
cannot be avoided and to control crystallization tenperatures and tine are
difficult, which results in the proQIgnLthat quality of products is apt to
be inconsistent. In addition, there i§ such a defect that the filter cloth
is apt to be worn out due to high pressure. Furthernore, when the steps
fromthe standing to the filtration under pressure are inspected in detail,
vari ous steps such as those for releasing the cakes containing fat crystals
which are ipeiBg sratratd @ idhiy werhowt agkiagf aagﬂ EOIReAI,V Aidtietfent
wrappi ng themindividually, transferring the wapped cakes and then | ayi ng
up themin arhydeaalike.press are required. However, these respective steps
can hardly be automated and a great deal of labor is required. In fact, it
is said that 70 to 80IpethentypiealeduyréxhduionabidneiPKQ jiss preeastcioled 00
ton of PKO per day. Therefore, froman econom c viewpoint, the conventional
process woukg B&dudngdt°Geand disksibrsed dguwo -manyreapyYsed fondepedi Pwuch
a region that considerably cheaper npower. i s availahle. If it were

possi bl e t 02LL8HEPEr $Pe AN ebnt 18 nitRy R4 CorRFaldPolt ¢l 0 hours to
crystallization .automatic filter _press cauld be ed in_stead of

hydraul i ¢ pF§¥§thgéﬁ§eﬁ?ﬁ?3ﬂQﬁr@poFREaﬂﬁféiﬁﬁQftﬁéﬁ?inngiFéBlPﬁtJ%Fhe
filter press_through i pegl i | Lt i When
a filter prgggsggggbggﬁgeg,fg%g r?ﬁ %%%i%éﬁl%@%fg?g%%és é%gh%§ﬁ§#%§%%ﬁ§ t he
cakes with fidd Vil it dg ayl,j

el i m nat ed. %?heénfﬂs%#pfél%t ?‘\giqf%gsbi%/%éeen(de}tt{}gn%tleﬂ d_tq:oamg'?r'p%lso_gggs%‘fl tteor
press. Howeygbarg¥en siofl ildie GRS aiicfxua Ubh¥ser Yob2ECTARDYOFATS &EfsRd or
smashed, a slurry having sufficient flTuidity cannot be obtai ned and

t heref ore tgecbat ByTreRer Bl worp $wooml) y1 91 § 1 arksd s ek 4y 0 Ui sa prioe@sls ne.
Accordingly, at present, the anpunt of fat crystals to be forned is
conpel | ed t dsbeefemrtred! fted atso tine woaivientidreebipragessf. sl urry after
cruching. That is, activities for saving manpower is being attenpted at the
sacrifice of the yiel FnoftiIKSCOOBERELONG TPECFRRENTIIOY 1nAreaeingf thfese

ci rcunst ances, _one object of the present invention_isS to Erovide an

econoni ¢ pr¥aedsd of (BES dr ytf rbBt iXRHITRA oftF aBUEERALBNFLYWFRF X af Wave

a great deal  of npower by enpl Qyj .filter press w.thout the sacrifice

oo e g aRePO e DY SRR B L BLBACER Y HGH PRRN o
the amount of fat crystals to be formed. On the other hand,

this causes difficulties in filtration (separation of a liquid
phase from solids) and, in order to recover fat crystals with
good quality, it is necessary to press the cakes containing
fat crystals under high pressure with a hydraulic press for
a long period of time. However, there is a certain. limit to
an increase in the yield of PKS by this procedure. Then, the
improvement of the conventional process is directed toward to
solve problems caused by intensive 1labor type steps as

described below rather than to increase in the yield of PKS.



- 5 This object as well as other obj ectWﬁggg’s of the present
invention wll becone apparent fromthe ng descri ption. SUMVARY OF
THE | NVENTI ON The present inventors have studied intensively based on
recognition that to enploy a filter press in the step for separating solids
froma liquid phase is indi spensable to save manpower and to obtain
consistent quality of fractionated products. As a result, it been found
that, by recycling a certain anount of a fractionated | ow nelting point
fraction obtained in the separation step and mxing it with a fat-andoil
feedstock, even if a sufficient amount of fat crystals are fornmed, a slurry
of cakes containing the fat crgstal s and having good fluidity can be

obt ai ned and, surprisingly, yields fluidability higher than that of the
conventional process can be achieved. Thereby, it has been algoifound that
a pre-cooling tenperature can be | owered to about rxymfal“l'l zat1on
tenperature and the crystallization tine 8‘?9 xttrerrely re,(;liced Thus,

the present invention has been cQ {-_Edmﬂ hat |s. ccatafi®ig to the
present invention, there uiepFS |§§d a prgc 61139 ? e dry f’acionnatl on of
fats and oils V\hi@;\latcéﬁﬁrl ses al | owbBSt 8*stand a abiedd- #519¥ f eedst ock
having SFI at 20C of, atoﬂ fs to fo[?glfghecrsﬁgt al s an&ftzag,g)bﬂtsal n cakes
cont ai ning fat cgysa\a?% and subég t iys@St slurry
of cake mpbﬂ%%ar at| on .of, w9 dS"Trom a Iéqia;d;%ﬁase sai ¢_f.a4 1&8&@20i |
feedstock to bg to stanga{)@m@a recool Eddﬁ[ S ache 8rature of, at

t he hi ghestg® 3C hi her thao thal of a c%%%ﬂg: umto be eﬂm\@r t he
laay- P&l s. TI ON

formation of fa 'OI' A4 EDaDES apiE-¥
Fat - and- eirlySF 8edstoc Q'Bher_cﬁa?v and- oi | fggdst@bksto be us%‘g? ro:t ﬁ&aﬁr esent
invention is tggt Ha C espe abkge at 20C of 15 or

ng a hi ghsSpera
hi gher, pr@®%rably, %(3 @ o g%g 5m)rgﬁp easd y 30 or hi gfe®? E§anp| es

t her eof i ncl dga fats_an pd;wb d hydrog a@_@ﬂiq S and 0i I,S.¢A

typi cal e>%'-et'5r?p(¥e?L of mrﬁéctfs and oils |-ghqa'at ﬁer nel oj L3 §&KOP! dl % he

pr esent |nVﬁ ttfmyst e fat- ang glweﬁeedstock IS r&;tefma T’y m xeg %t\_h,a | ow
mel ting pof fractl do‘t-hefractlo ae,ttl‘iﬁt\rreltln ggenﬁl-f- actlon
obtained fr t’g'e*'-setbar at i on wWa&T be recycl eghd o¥ri%hi's pur pos

preferred p portlon 8k ttfe oW ITE|'[I§ eaatm:e raction 8 bﬁu‘ﬁ? et |s 30%
by wei ght og. mpgﬁé?'" prefera a\,(-,j_omB 9 %2 lllh.r{gﬁgr based .on.yt kpafot al
wei ght of the resuj ti 'mk]t‘ure of t oils fe gﬁtm&@fand the | ow
mel ting poi ntohr®eti on. V\hen the Pr‘f"%‘? ng propor‘%ﬂéye &8 Bhal | er t 28 g8 0F] "
range, the desired_slgules &8 descri bg bex@?na ter cann b hég r&pared d
the desired amisft dges of thegr e38n |nvent| qute HE di'y ex §§_§1gdr.o

t echni caI Vi ewpaoi nt, n@dsmﬁ trs no ugﬁegolbm t he m Wy st Novenbe‘rls
2002 _ pr opoP? i on. \&\tf'b\éﬁ\r ,J.SV\ﬁ the m xingegs &E t“tl on is 190 krarg8
(e.g. rmre than 700p4mrc ieonBB8iTabl e becayseddF2anincre

in a | oadi ng vtﬁ?ech accon*%a gamﬁ ?hcr ease | Ny ﬁ@ﬁ@@t% facili tA@ﬁ.nimg
recycling technique of a qU| d 0|I % -and 0|I f@gdaﬁ &K' Ts di sclf%gxd
by JP-A 60-108498. However aérsP ni que%%fgﬁtgast t he effecéuaaé'olc
production of a J*w’d‘-\-@i‘l “From a, agornER feedstlv\%kohaﬁﬁ g a | ow, §PI che
and conpl etely ferent frggnt-% present | @r«iﬁ &R Wher e t

solid fats are i ;m/ Y~fDre cool i Rg EbP ?)Tfeventl Nd; ¥ al\.ét{r ng, the ess are

fat-and-oi | feedstock s ‘Q!Q{_dﬂ?warr}? kept in @némh-tnéd' dtate wi tlh wan.mWQ In a

tank, for exanpl geyat2%8C or hlg i@dse of PKO This MY pre cool edy v t he
a heat exchanger or thecl J&erafné pre cool | ig um Be carri eg any
known heat exchangssp®90-a terrpera&uunenot-g at the i sts"' h| gher f@@'ﬂ, i
preferably 1C higher th ncake'érﬁferature %\/bt pesPH rratl on ofs 4 als |
by standing (cool m@?ﬁﬁ? umterg)veé‘;gmre re Erggeraﬁ)lgﬁ ‘tlhe pre iaClhu
requlred qrea\'r geal requir® gox egono“‘lc
ed and & ons are grom an
automat 80 pers ef_or " o)
nat 10 ©° day Ther o longe
(g sald © I pKO Per ocess would
T T
treating 100 onventi.of\al P
he
int e
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cooling is carried out to a tenperature of equal to or desirably, 1C |ower
than the crystallization tenperature, or |ower. Thk5pNevenbérng002
preferably carried out at a tenperature of, at the |owest, 5C | ower than
the crystallization tenperature, at which no clear crystallization is taken
ptace, for a relatively short period of tine. 15 Novenber 2002 - g For
adjusting a pre-cooling tenperature to the above-described tenperature, in
practice, recycling of a fractionated |low nelting point fraction is

requi red. When the recycling is not carried out, a blockade of a heat
exchanger is caused by growmh of crystals with the | apse of continuous
treat ment because of a high concentration of crystallizable conponents,

whi ch nakes a reliable cooling operation difficult. Allowing to stand for
formation of fat crystals The pre-cool ed fat-and-o0il feedstock optionally
mxed wwth a low nelting point fraction is distributed into trays and

al lowed to $LaRG Ale@ TR @t if! ¥8ER & Jélﬁdh%fth?mdo(?{%ﬂd&%lﬁ%ﬂbﬁéﬁefs
preferably carried out within a short pertod of time wth uniform
dlstrlbut|oaagboaﬁﬁsh@:avdﬂla&ﬁgzof distribution of a |l arge anpunt of the
pre-cool ed fat-and-oil feedstock (or a mxture thereof with a low nelting
point fraction) wthinfaishwetremrssiblens airansdear thd cekésdontaiming

di vide the pre-cooled fat-and-oil feedstock in a large container into snall
portions wi fhtverystalspatteri ongstatlisation,i dutautbmapbet fbhser press
parallel into crystallization trays arranged in a nulti-stage shelf. Mre
speci fi cal | goulgr bexufphein aﬁﬂ%ﬁcb@fcénhxﬁﬁéplﬂ@ BreFacheransesHRe |s bparys

with vertical partitions i ch co ni cate , with ther at a certain
hei ght fronPFh€Q&ﬁﬁ(ﬁﬁQﬁgwh% eéolPBPan éF;tQﬁnﬁﬁﬁ§§mﬁﬂ§Pu$ﬁch

o e cool od PabiiRy- bHIC 88%#&@3 61 B B oL 190 RERPRr | men T’he
rat-and-of | eleeds! aclode kel sl el 3 S o S dS MBS Tae

| owed from the upp part o art'ménts o un

compar tent graFing i fEoes oatthsauelfwe@ e bl dgflal 109 3E°Lp A QNS

Then, the fee nto small portions are

crystalli zahiyapalild¥SpkBsBakah e AthiviaBdd anequs! Ysbhe Rebi ¢i8idd HUJON
pi pes connected to the bottons of respective conpartnents (each

di stributi obephpattempted dedempldy a \fdllte predsscanHopatteaNdeebNSES ithe
parallel with other valves by a nechanical or electronic neans). \Wen one
di stributi onapepe aftarsefully desystbliézationgd sancrmshed ble speshedg| el
feedstock or a mixture thereof with a |low nelting point fraction into
plural tray§lBr&Ybyhavibngt safddpient ofdnigisyescannat els ogbtained machod
that a precooled fat-and-oi |l feedstoiébls distributed into_a tray pl aced on
an upper nostP SF85ETEO BT B A SiH e CAPaParE LYt PRIETART A TR & r(?rFql'bwer

Caken: pl aceSOBNERY LhBSa: SUFTEUTA oS Thn B T RRTRuaFEy SRS noE (e
cases.  mkes.beadlst£)Pld Ay (fdﬁléee%lé STRLet " %Su?#éﬂé@““o”

the formati 6n%o alS§is carrie al 1o mnng t ays 10 %8 and

Wi th the al fofed1600l 1 feheH 147 fl%lt&(ﬁ,lfaf&%n ISLOARBe s,

certain constant tenperature Is ventllate from ve er

the side ofattaystpbacefoPnsaving! imsig@reshals beifgC BN Ohralduv ng
to stand as such wi thout any cooling nedium nore constant and reliable
crystal |l i zasaopi€anebefcahe §deddt ofAlPKsaugh the cooling nediumis not
limted to air, when a liquid cooling nmediumis used, nore precise
tenperature control is requir@8JBCTAUSOE GHE UNVIENTIEN t her nal conductivity.
In addition, as described hereinafter, since the time requiring for
formation of fat crysﬂalyhﬂﬂ1Q&aﬁhﬁﬁﬁxﬂﬂt@umﬁe@@©$$ngoaﬁdobéﬁng ®£fcddid ng
medium it is possible to carry out contjnuous crystallization by placing
trays on a EBﬂgSQErl%WFﬁG&PnaﬁFIQQxR#QX%ﬂ% ?%cFFPBPEéC PRECREEEO ok

f at t al t t t he t til th di
Val ue {1V OFY o FAGELPORRLER $Eu 41t iy ochonboie Sparn?%éa?‘#‘né@m%"i'”e

ol efin) rea e 23 or [ PKO, Ev e

crystalliza ?o‘?targ@&g%ﬁn%}’nﬂ"? h??l%dé‘ta)]tsjtteﬂrﬁﬁefsst H"eltl “}teé:é}?efafgl&ce

hi gher, theggde e r be prepared by subsequent crushing or

smashi ng andgtﬁgéegégguth¥ %?gh yield of PKS can be achieved. Normally, the
time required for the crystallization by allowing to stand the trays can be
reduced to 4 to 6 hours, while trays are generally allowed to stand for
about 10 hours for crystallization in the conventional process. It is

consi dered that this reduction of the tine required for the crystallization
IS resulted fronta synerglstlc ef fect of |nprovenent |n the entsS|on

Y . g T NN NN 1. . T 1 -, = I D




Crushing or smashing After the crystallization, cakes containing fat
crystals is taken out of the trays and passed thrdﬁhﬂk&ﬁgﬂyﬁﬂéﬂﬂﬂghe cakes
passed through the crusher becones a slurry having fluidity. Therefore, it
can be transferred to the pressing step through a pipe line. The crushing
or smashing can be carried out by a per se known nethod such as, for
exanpl e, that disclosed in JP-A 2-14290. Pressing and separation of solids
fromliquid phase The separation of solids froma |iquid phase can be
carried out by a per se known nethod. As described above, the cakes
containing fat crystals is in the formof a slurry, it can be transferred
t hrough a pipe line, which makes po§sﬁbre to utilize a filter press which
is efficient and suitable for automation. By this separation step, the
fat-and-oi |l _feedstock is fractionated into high and | ow nelting point
fraction. The yield of the high nelting point fraction is higher than that

of the conventi onal &@{3_953% ré%tqggl {vghtéﬁg cﬁg{efn%e%i%o%%%cﬁg Sl te %&{h

t han that of the conve |ona process

| ow nel ting, dioRet husvdd@dd onahad becbReYCAssaAat M f@hw}{b the

f at - and- oi | ee stoc the anmpbunt to be treated is increased so nuch

However, theohdwiBlgt ld%mgﬁldr{ action is a liquid conponent and readl |y
passes through a fil'ter cloth. Then, it scarcely effects on the treating

tinme. The foll ow ng Exanpl es zﬂmmpmammbIMMIw further illustrate
the present invention in detail but are not to be construed to limt the
scope thereof. |In the TheappkessnaninGampersithiave Fredpedsintansively pasesht s
are by wei ght unless otherw se stated. Exanple 1 RBD PKO (refined bl eached
deodori zed on peregrdtisin dhat @ emplzyca FI) texraPr@sst lJPOGh(E7§tIQR day
was placed in a jacketed pre-cooling tank and cooled wth stlr ing to 21 C
by passing SRP8EgRiEG é%@ér fpemia Jdqyihph ﬁsﬁhésj%pen "?‘?

d but ed I 100

O Bat IhE=3cl e RCMaRE, WLE MBS R Eb! Beentiat

t | | t th t
surfaces of PFSH e%t?.yvéeﬁr aéi%ggé“‘ﬁ?aﬁ-é%%‘ 0! o ﬁﬁqn‘%" om

solidified @ %Hb?ﬂﬁﬂ  EPAELiSnSEEE " YoRNHle PEEAGCPOLRLO faraldt il
press havi ng %\fﬂratl on cha eif)sggf 115 mﬂ%’%l cﬁ Tﬁe slérrgy?lwas praessle at

t he maxi numppkagsewe il t2e b@bﬁﬂ‘ﬁtloiﬁsﬁb eﬂmrmﬁﬂﬁ?g -l Jridora FA yHand-es
to separate solids froma |iquid phase. |V val ues of PKS and PKL were

anal yzed. Asia feedktockheel¥nvat Laessuﬁéme:@:%amodnﬂof,faemﬁaﬂei yresee
Table 1). Since the yield was as |low as 29.9, the sane procedure was
repeat ed excfepmethata t aduroyl iafy erkesacontdiningf ¢hes fatur sryssadsréngd t
the yield was increased to 33.1. However, the slurry had less fluidit and
al t hough t hbavingegaadestlwidi bareay beegbtahned nands r FRFPIL A9} Yad

by using this procedure would be considered to be di fflésjlt Exampl.e 2

RBO- PKO (48Y85I1Idtser§}uh€§PééllFU Agher PRED( 2haF | PEerdye wERRVRNEP 2y

F lh?gﬁghl ? hgpjjrgglégtsega ngfgg legeéam&'haer.]c%b%ro,l Q.t\l\ﬁtag rbeaén 1a41C \Aafsmpn%ssc%at

a pre-cooling temperature can be lowered to about a crystalli-

zation temperature and the crystallization time can be

extremely reduced. Thus, the present invention has been
completed. -

That is, according to the present invention, there

is provided a process for the dry fractionation of fats and

oils which comprises allowing to stand a fat-and-oil feedstock

having SFI at 20°C of, at least, 15 to form fat crystals and

to obtain cakes containing fat crystals and subjecting the



to 21 C. Then, the m xture was worked up according to the sane procedure
as that described in Exanple 1. The results are siiduNavembay 2002 Exanpl e 3
and Conparative Exanple 1 Difference in cooling tenperatures was
investigated. Nanely, RBO-PKO (37.5 liters) heated to 40C and PKL (37.5
liters) were m xed and placed in a jacketed pre-cooling tank jacketed and
cold water at 14C was passed through the jacket to cool to 20C, 22C, 24C or
27C. Then, the m xture was worked up according to the same procedure as
that described in Exanple 1. The IV values of the resultant PKS fractions
were 6.52, 6.55, 6.51 and 7.52, respectively and the |V val ues 15
Novenber 2002 - 14 of the resultant” PKL fractions were 25.6, 25.5, 25.2
and 24.6, respectively (see Table 1). These results suggest that, when the
pre-cooling tenperature is |lower, the crystallization tinme becones shorter.
Exanpl e 4 According to the sane procedure as that described in Exanple 1,

the fract i o3alias W caidd a YUpaviaRin WRsIUDY M50 A1 fu PLoHESe

m xed with PKO. The results are shown in Table 1. As a reference,
estimated vahyas faft -l -GNy edddElclp e a5 ANwld s avdhd bdaid epde-
15 Novenber 2002 - 15 Table 1 MxingPre-Crystal -1V Yield

| Vpr opor - coeboliedaticorf teafipafd twre 06t hgat meREShRRest, 3°C higher than
PKLPKLend( hours) (% (9 tenp. (0C) Ex. 102146.9829.922. 702167. 1933. 123. 5Ex.
2352146. 2230@he23 oF382 @ 19535 B w0 be used for the formation of fat
3502066. 5239. 825. 6502266. 5539. 125. 5502466. 5136. 425. 2 Conp. Ex. 1 50 276
7.52 32.8 2&xgEkals.70 191.5 6.61 30.7 25.0Conven- 0 2710 7.0- 32.0
23.0tional 7.5 As described herei nabove press_can be enpl oyed in

filt
the dry fraction of fatQEEﬁHL%?IQEﬁgRFggsngﬂﬁeéHEoﬁNWENFFRQ poi nt fraction
d | i - i t o T by, it i ible t f
Tnpover | and to obt o TR IR ST ot ant quality. I addition i
i s possible to inproveyngy alds O BE8aTR2K BANbENELed 14 NEh & Pr&tional

process.

invention is that having a high SFI at 20°C, especially, SFI
at 20°C of 15 or higher, preferably, 20 or higher, more
preferably, 30 or higher. Examples thereof include laurin
fats and oils and hydrogenated fats and oils. A typical
example of laurin fats and oils is palm kernel oil (PKO). 1In
the present invention, the fat-and-oil feedstock is preferably
mixed with a low melting point fraction and the fractionated
low melting point fraction obtained from the separation step
can be recycled for this purpose. A preferred proportion of
the %ow melting point fraction to be mixed is 30% by weight
or higher, preferably, 45% by weight or higher based on the
total weight of the resulting mixture of the fats-and oils
feedstock and the low melting point fraction. When the mixing
proportion is smaller than this range, the desired slurry as
described hereinafter cannot be prepared and the desired
advantages of the present invention are hardly expected. From

a technical viewpoint, there is no upper limit of the mixing



., 15 Novenber 2002 -16 Wat is claimed is: 1. A process for the dry
fractionation of fate and oils which conprises al | b%iNovembar 22002
fat-and-oil 5 feedstock having SFI at 20C of at least 15 to formfat
crystals and to obtain cakes. containing fat crystals and subjecting the
sakes to separation of solids froma liquid phase, said fat-and-oi
feedstock to be allowed to stand being pre-cooled to a tenperature, at the
hi ghest, 1 C higher 10 than that of a cooling mediumto be used for the
crystallization ) said precooled fat and oil. feedstock being distributed
into hays, wherein a low nelting point_fraction separated as the |lid phase
is recyled and m xed with the fat and-i I feedstock. 2. A process according
to claim1, wherein the 15 fat-and-oil feedstock is a laurin fat or oil.
3. A process according to claim1, wherein the low nelting point fraction is
mxed with the fat-and-oil feedstock in a proportion of at |east 30% by
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from a fat-and-oil feedstock having a low SFI and completely
different from the present invention where the yields of solid
fats are improved.

Pre-cooling

For preventing wintering, the fat-and-oil feedstock
is normally kept in a melted state with warming in a tank, for
example, at 40°C or higher in case of PKO. This is pre-cooled
with a heat exchanger or the like. The pre-cooling can be
carried out with any known heat exchanger to a temperature of,
at the highest, 3°C higher than, preferably 1°C higher than
a temperature for the formation of fat crystals by standing
(cooling medium temperature). More preferably, the pre-
cooling is carried out to a temperature of equal to or
desirably, 1°C lower than the crystallization temperature, or
lower. The pre-cooling is preferably carried out at a
temperature of, at the lowest, 5°C lower than the crystalliza-
tion temperature, at which no clear crystallization is taken

place, for a relatively short period of time.
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treatment because of a high concentration of crystallizable
components, which makes a reliable cooling operation diffi-
cult.

Allowing to stand for formation of fat crystals

The pre-cooled fat-and-oil feedstock optionally
mixed with a low melting point fraction is distributed into
trays and allowed to stand to form fat crystals. The
distribution into each tray is preferably carried out within
a short period of time with uniform distribution of crystals.
In case of distribution of a large amount of the pre-cooled
fat-and-oil feedstock (or a mixture thereof with a low melting
point fraction) within a short period, one of preferred
methods is to divide the pre-cooled fat-and-oil feedstock in
a large container into small portions with vertical partitions
and to distribute the portions in parallel into crystalliza-
tion trays arranged in a multi-stage shelf. More specifical-
ly, for example, a large container is divided into small
spaces with vertical partitions which communicate with each
other at a certain height from the bottom of the container to

form several compartments. Each compartment has a upper
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opening from which the pre-cooled fat-and-oil feedstock is
distributed into the compartment. The fat-and-oil feedstock
is poured into the large container and is over-flowed from the
upper part of compartments to uniformly £fill up respective
compartments. Thus, the feedstock is uniformly divided into
small portions. Then, the feedstock divided into small
portions are fed into crystallization trays in parallel and
simultaneously through distribution pipes connected to the
bottoms of respective compartments (each distribution pipe is
provided with a valve which can open and close in parallel
with other valves by a mechanical or electronic means). When
one distribution pipe is used to distribute a large amount of
the pre-cooled feedstock or a mixture thereof with a low
melting point fraction into plural trays one by one (the
conventional process has employed such method that a pre-
cooled fat-and-oil feedstock is distributed into a tray placed
on an uppermost stage to overflow from the tray to other trays
placed on lower stages one by one), this procedure is time-
consuming and crystallization is taken place during the
distribution, which varies quality and, in extreme cases,
makes the distribution difficult.

After completion of distribution, the formation of
fat crystals is carried out by allowing the trays to stand
with the aid of a cooling medium at 18 to 21°C. When air

adjusted to a certain constant temperature is ventilated from
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the side of trays placed on a multi-stage shelf, in comparison
of allowing to stand as such without any cooling medium, more
constant and reliable crystallization can be carried out.
Although the cooling medium is not limited to air, when a
liquid cooling medium is used, more precise temperature
control is required because of its larger thermal conductivi-
ty. In addition, as described hereinafter, since the time
requiring for formation of fat crystals can be reduced by pre-
cooling and using a cooling medium, it is possible to carry
out continuous crystallization by placing trays on a conveyer
without any large-scale facilities.

The formation of fat crystals is carried out by
allowing to stand the trays until the iodine value (IV) of a
fractionated low melting point fraction (palm kernel olein)
reaches about 23 or higher in case of PKO. Even if the
crystallization by standing is carried out until the IV
reaches 25 or higher, the desired slurry can be prepared by
subsequent crushing or smashing and therefore the high yield
of PKS can be achieved. Normally, the time required for the
crystallization by allowing to stand the trays can be reduced
to 4 to 6 hours, while trays are generally allowed to stand
for about 10 hours for crystallization in the conventional
process. It is considered that this reduction of the time
required for the crystallization is resulted from a synergis-

tic effect of improvement in the emission efficiency of latent
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heat of crystallization due to convection of a system which
is facilitated by a higher content of liquid components of the
system as well as formation of nuclei for crystallization in
the early stage due to the low pre-cooling temperature.

Crushing or smashing

After the crystallization, cakes containing fat
crystals is taken out of the trays and passed through a
crusher. The cakes passed through the crusher becomes a
slurry having fluidity. Therefore, it can be transferred to
the pressing step through a pipe 1line. The crushing or
smashing can be carried out by a per se known method such as,
for example, that disclosed in JP-A 2-14290.

Pressing and separation of solids from liquid phase

The separation of solids from a liquid phase can be
carried out by a per se known method. As described above, the
cakes containing fat crystals is in the form of a slurry, it
can be transferred through a pipe line, which makes possible
to uFilize a filter press which is efficient and suitable for
automation.

By this separation step, the fat-and-oil. feedstock
is fractionated into high and low melting point fraction. The
yield of the high melting point fraction is higher than that
of the conventional process and quality thereof is the same

as or higher than that of the conventional process.
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Since the low melting point fraction thus
fractionated is recycled and mixed with the fat-and-oil
feedstock, the amount to be treated is increased so much.
However, the low melting point fraction is a liquid component
and readily passes through a filter cloth. Then, it scarcely
effects on the treating time.

The following Examples and Comparative Examples
further illustrate the present invention in detail but are not
to be construed to limit the scope thereof. In the Examples
and Comparative Examples, all the "percents" are by weight
unless otherwise stated.

Example 1

RBD-PKO (refined bleached deodorized - palm kernel
oil, SFI at 20°C: 39) heated at 40°C (75 liters) was placed
in a jacketed pre-cooling tank and cooled with stirring to
21°C by passing through cold water at 14°C through the jacket.
Then, it was distributed into stainless trays each of which
was 100 cm in length x 150 cm in width x 8 cm in height in an
amount corresponding to 50 mm deep. The trays were cooled by
ventilating cold air at 21°C on both upper and bottom surfaces
of respective trays at a rate of 3 m/sec for 4 hours. The
solidified oil was crushed to prepare a slurry and pressed
into a filter press having filtration chambers of 15 mm thick.

The slurry was pressed at the maximum pressure of 30 kg/cmz
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for 30 minutes to separate solids from a liquid phase. Then,
IV values of PKS and PKL were analyzed. As a result, the IV
values were 6.98 and 22.7, respectively (see Table 1). Since
the yield was as low as 29.9, the same procedure was repeated
except that the cooling was carried out for 6 hours. As a
result, the yield was increased to 33.1. However, the slurry
had less fluidity and, although the filter press was barely
used, the industrial scale production by using this procedure
would be considered to be difficult.

Example 2

RBO-PKO (48.8 liters) heated to 40°C and PKL (26.6
liters) were mixed and placed in a jacketed pre-cocling tank
and cold water at 14°C was passed through the jacket to cool
to 21°C. Then, the mixture was worked up according to the
same procedure as that described in Example 1. The results
are shown in Table 1.

Example 3 and Comparative Example 1
i Difference in cooling temperatures was investigated.
Namely, RBO-PKO (37.5 liters) heated to 40°C and PKL (37.5
liters) were mixed and placed in a jacketed pre-cooiing tank
jacketed and cold water at 14°C was passed through the jacket
to cool to 20°C, 22°C, 24°C or 27°C. Then, the mixture was
worked up according to the same procedure as that described

in Example 1. The IV values of the resultant PKS fractions

were 6.52, 6.55, 6.51 and 7.52, respectively and the IV values
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of the resultant PKL fractions were 25.6, 25.5, 25.2 and 24.6,
respectively (see Table 1).

These results suggest that, when the pre-cooling
temperature is lowexr, the crystallization time becomes
shorter.

Example 4

According to the same procedure as that described
in Examplé 1, the fractionation was carried out except that
70% by weight of PKL was mixed with PKO. The results are
shown in Table 1. As a reference, the estimated values of the

conventional process are also shown in Table 1.
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Table 1
Mixing Pre- Crystal- v Yield v
propor- cool- lization of of of
tion of ing time PKS PKS < PKL
PKL end (hours) (%)
(%) temp.
(°C)
Ex. 1 0 21 4 6.98 29.9 22.7
" 0 21 6 7.19 33.1 23.5
Ex. 2 35 21 4 6.22 30.9 23.5
" 35 21 6 6.55 35.9 25.0
Ex. 3 50 20 6 6.52 39.8 25.6
" 50 22 6 6.55 39.1 25.5
" 50 24 6 6.51 36.4 25.2
Comp.
Ex. 1 50 27 6 7.52 32.8 24.6
Ex. 4 70 19 1.5 6.61 30.7 25.0
Conven- 0 27 10 7.0- 32.0 23.0
tional 7.5

As described hereinabove, a filter press can be
employad in the dry fraction of fats and oils by recycling a
low melting point fraction and lowering a pre-cooling
temperature. Thereby, it is possible to save of manpower and
to obtain products having consistent quality. In addition,
it is possible to improve the yields of PKS more than that of

the conventional process.
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S5 feedstock having BFI at 20°C of at least 15 to form fat

crystals and to obtain cakes containing fat crystals and
subjecting the cakes to separation of solids from a liquid
phase, said fat-and-oil feedstock to be allowed to stand
baing pre-cooled to a temperature, at the highest, 1 °C higher

10 than that of a cooling wmedium to be wused £for the
crystallization, said precooled fat-and—ail feedstock being distributed
into trays, wherein a low melting paint fraction separated as the liquid phase
is recyled and mixed with the fat-and-ail feedstock.

2, A process according to claim 1, wherein the
15 fat-and-oil feedstock is a laurin fat or oil,
3.A process according to claim 1, wherein the low
melting point £fraction 18 mixed with the fat-and-oil
feedgtock in a proportion of at least 30% by waeight of the

total amount of the resultant mixed fats and oils.



