-1 - 2220672 METHOD FOR DRY FRACTI ONATI ON OF FATS AND A LS The
present” invention relates to a nmethod for fractionation of fats ahd oils by
utilizipg the difference in nelting points of fatty 002322{1'% ﬁl
Particularly, it relates to an inproverent in dry fractlonatlon As et hods
for fractionation of an oily substance conposed of a mxture of liquid fats
and oils, liquid waxes and other simlar conponents by utilizing the

difference in melting poiwss ©R 'SP §HA S QIPLONE V1S FATEC hRDh Bt g sbeen
known, for exanple, ( ni c

solvent such as acetone, hexane or the like, (2) detergent fractionation
using a surfactant, (3) dry fractionation, i.e., winterization by cooling
and (4) sweating. Anong these, the nmethod (1) is advantageous because
fractionation can be carried out precisely. However, on the other hand,
since a flammabl e sol veRhespsasenbeinventioni celataanteraurethed rfafir es
hi gh production cos
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relates to an improvement in dry fractionation.

K,f - - As methods for fractionation of an oily substance
composed of a mixture of liquid fats and oils, liquid waxes
and other similar components by utilizing the difference in
melting points of respective components, there have Seen
known, for example, (1) organic solvent fractionation using
‘an organic solvent such as acetone, hexane or the like, (2)
detergent fractionation using a surfactant, (3) dry
fractionation, i.e., winterization by cooling_and (4i
sweating. _ |

Among these, the method (1) is advantageouslbecause
fractionation can be carried out precisely. However, on the
other hand, since a flammable solvent should be used, this
is dangerous and requires high production cost. The method
(2) has inferior precision of fractionation and its product
has inferior quality in comparison with those of the method
(1). In addition, separation of a fat or oil from an

aqueous solution containing a surfactant and treatment of



waste water containing a surfactant are troubl esone. The nethod (3)

requi res expensive crystallization tank=féctlities. In addition,
productivity, fractionation efficiency and quality of product are A
inferior to those of the above two nethods, Application of the nethod (49
is limted to certain kinds of fats and oils. That is, it is enployed for
renmoving a wax but is not suitable for fractionation of fats and oils. The

Present "I VeI JAIQH €Sohea Al AdTH SERRLAL BIS ACBITN (The

Usual l y, the above out: by “I'owering. the tenperature of

a refriger AP Y HN SR8 LbANGY rgbealalization xah a vertical

crystallization tank equi pped with a stirre I's nmethod, crystals in

the form of REIUTDesy € Th seddi tish f FMCQQHRQ?,DQ&EcQﬁohEQib@\nk after
crystallization and then pressed or filtered with a belting press or filter

press to frafifiieisney rdrd aqual ity fofact iproduictearecinfezliofr 2ot ithosandf a
liquid fraction:in a post step. |In general, this can be operated under
such condi t itdves abioste t4wo oretheds i z Appddcasdonecofs thel methody (4dwisuch as
| ess that 10 to 30% by weight as, the yield of cr¥stal fraction after
pressing badd@iged o eariain &inds afh£assoandt 0ilpeneThat dfenitnis
crystallization de becones, hi gher, ftor exanple re,than 30%
particul ar| ¥™P. YF? %)5 bﬂﬁ%%’d}ﬁ'%aé’aﬁ‘h&“tygél gggf-éeigéséﬁ 2P§ct ion after

ggrens)isiatngl Sa?%gggqﬂt"{}?tcﬁﬁ%f yé'aeésd 'aq'nfd tori'isl?r oduct, the crystalline nass

The present invention relates to an improvement of

-.Eﬁé above metﬁod'(3)g"Usually, the "above method (3) is
cariied 6ue5by lowering the temperature of a refrigeration
médium'stépwisé to deposit crystals slowly in a vertical

| érystaliliétioh tank equipped with a stirrer. In this
method, chStals.lnlthé'form of a slurry are discharged from

" a bottom part of the tank after crystallization and then
pressed or filtered with a belting press or filter press to
fractionate into a solid fraction, i.e.,-crystallfraction
and a liquid fraction in a post step. In general, this can
be operated under such conditions that the crystallization
degree is relatively low such as less that 10 to 308 by =\
weight as the yield of crystal fraciion after pressing

: based on the total yield of the.p:oduct. However, when the
ctystaliizaticn degree becomes higher, for example, more

than 30%, particularly, 40 to 70% by weight as the yield of
crystal fraction after pressing based on the total yield of

- the product, the crystalline mass completely loses fluidity




>

-3- and crystals can hardly be discharged fromthe crystallization tank

unl ess crystallization is carried out with-sdirring. Accordingly, in order
to obtajn crystals in a high yield, it is necessary to carry out
crystallization with stirring gently. ., In this case, the resulting crystals
are liable to include a liquid fraction, which results in remarkabl e
deterioration in the quality of the crystals. Further, a heavy-duty stirrer

is required for, stirring, which resylts in: [ reductjon cost. For
t hese reasons,ag%cﬁﬁyé fkﬁuﬁaqﬂgfﬁ§ Yiieogégggéggsg grgglgﬁ?vely | ow
crystallizatio .88 ;S l.e$,S 1 1O yiel d
of crystal f?gg??gﬁqg??§p°§fggéinghggggdggkgfﬁg??g¥g ?ig%d@%¥igﬁ% 6&%
product However ¢na sleQuelingg! ting point fraction can not be sufficiently
concentrated because of the |ow crystallization degree and, thereby, the

resul ting product has i nceldrdingld,i in okdetheocobeadh éfpstaDdainaan wig
non-laurin fat or oil according to the above nethod (3), It has been
proposed to adgieddystizl iscadcessazymtbt eartyt oub acgstalhimation with
crystallization &Japanese Pat ent Publication No. 15759/1981 and Japanese
Pat ent Lai d OpstipgbngcgeinsdyNo. In0thds/ ¢a88) . thewcesultipg rcrystals are

crystallization de?ree
liable to include a liquid fraction, which results in

remarkable deterioration in the quality of the crystals.
Further, a heavy-duty stirrer is required for stirring,
— which results in a high production cost.

For these reasons, a conventional method is
operated at a relatively low crystallization degree sucﬁ as
less thah 10 to 30% by weight as the yield of crystal
fractiod’after'pressing based on the total yield of the
piodﬁct.' However, a lower melting point fraction can not be
sufficiently concentrated because of the low crystallization
degree and, thereby, the resulting product has inferior
quality.

In the case of fractionation of a non-laurin fat or
0il according to the above method (3), it has been proposed
to add. crystal seeds to a molten fat to accelerate
cryétailization (Japanese Patent Publication No. 15759/1981
and Japanese Patent Laid'Open Publication No.
10119f/1955). However, when the crystallization degree
becomes 40 to 60% by wéight as the yield of «crystal

fraction after pressing based on the total yield of the



beconmes 40 to 60% by wei ght as the yleld of crystal fraction after

pressing based on the total yield of the4 = -4- product, such a method is
hardly operabl e because the resulting crystalline nass |oses fIU|d|ty and
is hardly discharged froma crystallization tank. Under these s

circunstances, the present inventors have intensively studi ed. neans for:
provi di ng quidity to a crystalline nass haV|ng |l ess fluidity formed in

W nterizati bt p hod for dry
fracti onat i%"n c\sl\‘)f%féc)h 5?‘55&2)?)%#* eéae/\e}gsn at a ogiﬁlt)cérbqgt ghﬁ??g?l gﬁadegr ee. As
the result éHlﬂ&Rﬁ?ﬁ&Eﬂé’ﬂHEHyjﬁﬂﬁﬂdat@ahhﬂcﬂbathdlg non or

| ess-laurin ?ats and oils such as palmoil, an oily mass forned by

crystal |l i zadi svh£nged airam N gryweedildldataain @ankegree can be converted into
a creany slurry having self-fluidity by crushing and kneadi ng the mass

with a suitable sheander fhess qincinstandels,atthenpgesent Lnkentans t hat
the slurry thus treated has remarkably superior filtering characteristics
in conpari Swavei itrttemimlr}éatétﬂmmiﬁ rf@l'm%S’ViﬁéF‘Ehéguiﬁitnasob@en
found that, when a non or ?Eﬁi | ayrin f t or, oil, led with a gaseous

!
or liquid rex¥stadridnemassihaningdess £ PiéétManFmF Rystallize slowy,
fine dendr'&fﬁ%éﬁifﬁé?é#]to o éinpghpkmk&%%ghpqngugé@ially applicable

method for dry fractionation which is operable even at a
high crystallization degree. - As the result, it has been
unexpectedly found that, pa:ticqlarly in non ef less-laurin
fats and oils such as palm oil, an oily mass formed:by
crystallization even at azhigh:ctystallizatlon degree can be
converted into a creamy slurry having _Hself-f}uidity by
crushing and kneading the mass with a suitable sheafing
force, physical vibration or the like, and that the siurry
thus treated has remarkably superior filtering
characteristics in comparison with an untreated crystalline
mass. Further, it has been found that, when a non or less-
laurin fat or oil is cooled:with a gaseous qf liquid
refrigeration medium such as air or water to c:ys;allize W/
slowly, fine dendrites of a high melting point fraction grow

and a macroscopically globular crystalline agglomerate is

formed with an amorphous lower melting point fraction

included in the fine crystalline structure of the dendrites,
and that such a crystalline agglomerate can be

readily separated into a crystal part being rich in the high



and a macroscopically globular crystalline agglonerate is formed with an
anor phous | ower melting point fraction inclgided in the fine crystalline
structgfe of the dendrites, and that such a crystalline aggl omerate can be
readi | y separated into a crystal part;beLng rich in the high -5- nelting
point fraction and an oily part being rich in the |low nelting point
fraction by sinply applying a shearing force. Furthernore, it has been
found that the globular crystalline aggl onerates becone a slurry having
such a | ow Vi se0si ing tPheint t £ caot fom tandnsypociidy ipara peipg Thehpiasthe

i nvention provides an inproved nethod for dry fractionation of fats and
oil's, particullam yne Noingrpé bt - ragtiient s sémediyl §PPAcYéBBan§ garine

present invention, there is provided a nethod for fraction of a
fat or oil whdiafigea e Bhefrate q difr NSt Keed f&“l"%l >séh(‘?('}ol(éb ﬁabf'ﬂ@

fractionated into a soJid fraction . and,a |liquid fr t Qo
conpri si ng codluXffa "P%ta%?al §Ta4es, beg B‘g & ﬁg'“%é& 3 VI% gﬁgﬁngaggwto

crystallize it to a desi Crys I [ L&E; e ﬁ ushlng it

physi cal |y to‘?’islﬁ‘%ﬁg'éy { ‘énge/t‘%ﬁL Hﬁfgsrsia?’% %etqe?eblyterg %u to fractionate
into the crystalline solid fraction and the l'iquid fractlon In a
preferred enbodinent, a uniformy

The presént invention provides an improved method
for dry fractionation of fats and oils, particularly, non

\_ or less~laurin fats or oils.

According to the present invention, there is

provided a method for dry fractionation of a fat or oil

wherein a non or less-laurin fat or oil is cooled and then
fractionated into a solid fraction and a liquid fraction,
said method comprising cooling the fat or oil in an
apparatus having cooling means to crystallize 1t;€o a
desired crystallization degree, then crushing it physically
to fluidize it, and then pressing or filtering it to

o/ fractionate into the crystalline solid fraction and the
liquid fraction. In a preferred embodiment, a uniforhly
molten non or less-laurin fat or oil is aliowea to stand in
a heat ;ransfer container and cooled with a gaseous or
liquid refrigeration medium such as air or water to
crystallize it to a desired crystallization degree and the
crystalline agglomerates thus obtained are crushed and
pressed to fractionate into a crystalline solid fraction and

a liquid fraction.



nolten non or less-laurin fat or oil is.all-owed to stand in a heat transfer
contai ner and cooled with a gaseous or liquid refrigeration nmediumsuch as
air or water to crystallize it to a desired crystallization degree and the
crystalline aggl onerates thus obtaifaef are crushed and pressed to et
fractionate into a crystalline solid fraction and a liquid fraction. ‘The
present invention is further described jn the follow ng des i on
reference to the acchﬁamWQﬁfnﬁ%%MWﬂﬂflqﬂgﬁ?Jﬁ???hﬁﬁ:é%%?%ﬁ%%ﬁa the
diagrams illustrating the rlnC| f rese {1 % Is a
graph ill ustfPét1|°t’1’g~r§ @d’o?q "g "‘3& %ﬁe?fp 1%° F‘he tﬁ%% dg&Fp %’g pT esent

I nventi on. 3 s a graph I I'lustrating the effect of -the present

i nvention oﬁ "Wi&Sng characteristics. Non or less-laurin fats and oils
The non or less-laurin fats and oils to be fractionated in the present
invention are.those containing not nore than 10% by wei'ght of Cl2 saturated
fatty acid residue. Exanples of the non or less-laurin fats and oils

i nclude animal fats and oils (e.g., tallow, lard, mlk fat, etc.),
vegetable fats and .oils (e.g., palmoil, soy bean oil, rapeseed oil, shea
fat, sal fat, etc.) and their

Figs 1A to 1C are schematic diagrams illustrating

the principle of the present invention.

Fig. 2 is a graph illustrating a cooling curve

according to.the method of the present invention. L)
Fig 3 is a graph illustrating the effect of the

present invention on filtering characteristics.

Non or less-laurin fats and oils

rhe.non.or'lese—laurin fats and oils to be
fractionéted in Ehe preeent invention are those containing
hot more £han lOf.by weight of Clz_saturated fatty acid
resxdue. .Exémples'bf the'noh-or less-laurin fats and oils
include animal fats and oils (e. g., tallow, lard, milk fat,
etc.), vegetable Eats and oils (e. g., palm 0il, soy bean Q;)
oil, rapeseed oil, ‘shea fat, sal fat. etc.) and their

interesterified oils, hardened oils and fractionated
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interesterified oils, hardened oils and-:fractionated -7- hardened oils
and the like., However, the present invention 4s not limted to these fats
and oi ls: Cooling Cooling neans used in the ,present invention are not
specifically limted. However, because the advantageous effect of crushing
and pressing characteristics is utilised, it is of inportance that the
crystals growin the form of dense needles or dendrites to forma | arge
aggl omrerate having a particle sjze of nore than several tens of mcrons.
Usual Iy, such darstenes il HanshitdienddkBy aHprw&ived -t kBef Rresenbi inyenkiand
and crystal lizing under, cqnsj derably sl ow cool.ing.conditions. For exanple,
in the case of YFalf%i 1”%%%4;19n§ ?ﬁgféFSaannﬁg}éPure of about 50 to

[err] it is crystaILizégégfyﬁkfby cooling with a gaseous or liquid

refrigeration medi um su r or water at a tenperature of 10 to 20C to

deposi t gl obul ar de”driﬁﬁﬁbﬁﬁﬁg Qﬁaﬂﬁsﬁﬁkgfgﬁzghégg?EsﬁheuinJQnEﬂogqgr&eﬁéi'

The crystalline agglonerate I's easi crushi ng and pressing
characteri sti cspre RdaENe! Vinigedyediowsvér | chécges at 108 adehntagdous
gaseous refrigeration mediumsuch as air is preferred because it has a
relatively smalefffactt af anrsishingedid @prevds ngl, chémeaeferitsti¢si bs

utilised, it is of importance that the crystals grow

in the form of dense needles or dendrites to form a large

agglomerate having a particle size of more than several tens of

-~ microns. Usually, such crystals can be obtained by
allowing the fat or oil to séand and crystallizing under
considerably slow cooling conditions. For example, in the
case of palm oil, after melting at a temperature of about 50
to Soéc,:iﬁ is crystallized slowly by cooling with a gaseous
oi liquid refrigeration medium such as air or water at a
temperature of 10 to 20°C to deposit globular dendrites
having a particle size of abOUt 10 to 200 ym. The crystalline
agglomerate is easily fluidized by crushing, and pressing
characteristics are extremely improved.
~As a refrigeratibn medium, a gaseous refrigeration

medium suéh as air i§ prefé:red because it has a relatively
small heat transfer coefficient -and, therefore, it is
suitable for slow crystallization to deposit large crystals
of the fats and oils. Particularly, a cold gas such as cold

air is advantageous to make a cooling rate at the linear

part of the cooling curve steady as described hereinafter.



suitable for slow crystallization to deposit large crystals of the fats and
oils. Particularly, a cold gas such as cold air is advantageous to nmake a ’
cooling rate at the linear part of the cooling curve steady as descrlg‘d
her ei nafter. -8 - However, a I|qU|d refrlgeratlon medi um havi ng a
relatively | arge heat transfer coefficient8sAch as water can be al so used
by carefully controlling tenperature and flowrate so as to | ower the
cooling 5 rate sufficiently before deposition of crystals to nake the

|l inear part of the cooling curve steady. The crystallisation degree nay be
up to 20 to 709bb¢vaeLghtllqueﬂerebtige%ﬂtﬁon6ﬁ%ﬂ&ummhaghhgaa the yield of

the crystal Tragihed.alioloPLeo3LAY PEAR1CAR Borellfoh® Blok gl of the

product. In pr a non or Tess-laurin Fo be
fractionat ed |Uapéacedn|hEaa&SQtusadrbuhpénefgliwl&pntﬁbilsnslIom1such as a

vat, tray or tE@mbb%StﬁPQ Sﬁ&'fﬂoﬁ'?&t& thEsCdeléhErothwab%blqrga

I|qU|d refrigeration ned |g a cantrolled tenperature. the case of
pal m fr act? onaFafeoFpLfie FBF&BI?efPﬁE gepogitdon rf &r¥ﬁ§FP§WtPray made of
stai nl ess st eemake enalmdnuadepasandfttnaScablaﬁglautvalsteaaqrature of not

lower than [err] a CO&ge crystallisation degree may be up to 20 to
70% by weight, preferably, 30 to 60% by weight as the
yield of the crystal fraction after pressing based on
10 the total yield of the product.
In practice, usually, a non or less~laurin fat
or oil to be fractionated is placed in a container o
which is relatively shallow such as a vat, tray or the
like and cooled slowly with cold air or water or a
15 liquid refrigeration medium at a controlled
' temperature. In the case of palm fractionated oil,
preferably, the oil pladed in a shallow tray made of
stainless steel is cooled under conditions of an
initial temperature of not lower than 50°C, a cold
20 air temperature of 10 to 15°C, depth of liquid of
not less than 10 mm and a cooling rate from 35°C to
20°9C of 0.1 to 2.0°C/min. |
The cooling conditions are further illustrated
in detail with reference to. Fig. 2 which is a typical
25 cooling curve of a palm fractionated oil. The term ~/
"cooling rate" used herein means the average cooling
rate between A and B of the cooling’ curve of the fat
or oil to be treated as shown in Fig. 2. When this
~ rate is held constant, the curve
30

35



20 air tenperature of. 10 to [err] edepth of liquid of not |ess than 10 nm
and a cooling.rate from[err] to [err] of 9.9 To [err]/mn. The cooling
conditinghs are further illustrated in detail, with reference to Fig. 2
which is a typical 25 cooling curve.of a palmfractionated oil. The term
"cooling rate" used herein neans the average cooling rate between A and B
of the cooling curve of the fat or oil to be treated as shown in Fig. 2.

Vhen this rate e dipld GO AN, JfiSGHNG139 Tnears® TREGOREG; bhnear or

substantial 'y linear. Ik gion correspon t hat erel I'ne
crystals of thedir@kpsldd N9 gWivHat WielrleQR @finbh%r&%a% gkl the i???ﬁr_eat ed

formprimary crystal nuclei. Wien the tenperature diops below this Fegion

and reaches thedl®iegyt podint fFadtiond SfPehet fae ot bAe RbOBECtrea6€8 form
tenporarily up to the point D due to the heat of crystallization and then

drops slowy t pwdmadriyherqystal budliedh | ¥heabshanteapkyatqnel dtopsheelow
tenperature of cold air. Then, the curve runs parallel wth the abscissa
whi ch repr esenttdisi megiony and yepahesstbel owesh podint GasthagtempepatwreD
and, during this time (aging period), separation : )
._ of the product rises ‘temporarily up to the point D dué to the
'_heat of crystallization and then drops slowly toward the
point E thch is substantially equal to the temperature of
cold air. Then, the curve runs parallel with the abscissa which
Y tepresedté'time; CrYstals grow slowly even after passing
the point D and, during this time (aging period), separation
between the crystalline high melting point fraction and
amorphous low melting point fraction further proceeds (in
the case of palm oil, A and B correspond to 3$°C and
20°C, respectively).
The above cooling conditions are generally
applicable to not only palm fractionated oil but also other

non or less~laurin fats and oils. However, particular

conditions are varied depending upon various factors such as

the particular non or less-laurin fat or oil to be treated, the
material and size of the vat or tray, the initial temperature and the

| desired properties of the fractionated oil. Therefore, in
the case of fractionation of other non or less-laurin fats
and oils, optimum conditions should be experimentally
determined.

In this respect, it is of importance that, firstly,



between the crystalline high nelting point fraction and anor phous | ow

mel ting point fraction further proceedsS @in'the case of palmoil, A and B
correspond  to [err] and [err]*respectively). The above cooling - 3
conditions are generally applicable to,not, only palmfractionated oil byy
al so other non or less-laurin fats and oils. However, particular conditions
are varied dependi ng upon various factors such as the particular non or

lless-laurindhal e A oi2 8 BEGSESQteHh‘éh%@.Qr bl hansgsnesuly ths1 vl

tray, the initial tenperature and the desired properties of the

fracti onat edadsing Ther gemperatiréheocasquelty’ iacsuppbéient Df. otfiede Ny, or

| ess-laurin fats and oils, optimmconditions should be experinentally

det er m ned. ilfn ftimes crgspads, oft ai-bigh mepsingnpoinbafradtion | gre presdne f at
or oil to.be treated should be honogeneously nolten by raising the

t enper at ur e imo thiegfaty ot odikf tocbentrgatednasuch crystals agyasils of a
high nelting point fraction are present in the fat or oil to be treated,

such cryst af§ystalddzatjonappriati bR AGErirrate qeretaklbhzation. shichtion,

which results in,.logs Qf fluid] a- crystallin ss_as descri bed

above. For TEREM5Be 1™ ﬂ@sﬁbBbeki_)éiﬁiFYaegi %’nﬁf&ﬁéﬁﬁf%m M ear liquid

ﬁé | ?ibﬁ;t pg?ﬁrf]s‘crli%%\’gf)ovwe:i‘bguégaﬁuﬁlhr) 2nBCRpY0S TPITR FAG IR &Id N on
~0il becomes clear liquid at about 30°C. However, the liquid
"is in a non-uniform - state whereiﬁ high mel;ing point | |
molecules such as 1,3-dipa1mito-2-olein. tripaim;tin and the -

like are dispersed-in the liquid as:micrqscépicai_:' ~

crystals. Therefore, it is_necessa;y:tohheat Ehe iiquid

until a uniform liquid is obtained,: By thé way, ﬁhe.amount

of tripalmitin is very small and it ;s assumed £h§t |

tripalmitin is present in the Eo:m_ct_mixgd‘crystals or

eutectic crystals. Therefore, in pfa#t;ce,_heatiﬁg at

65.5°C which 1s“the'me1£1ng.point_o£_its._B crystal form or

higher is not required and, usually, heating at abbut S0°C

is sufficient.

‘The cryst#ls bhus_Eo:med-are_macroscopica;ly _ W,
globular crystalline agglomerates with an ;morphous.low
melting point fraction included in the fihe structure of
dendritic high melting point fraction as deécfibéd above,
and microsc&pically non-uniform agglomerafes.

Crushing
Crushing can be carried out by using, for example,



mpl ecul es such as 1,3-dipalmto-2-olein, tripalmtin and the |ike are

di spersed in the tiquid as mcroscopical crystals. Therefore, it is
necessary to heat the liquid until a uniformliquid is obtained. By the
way, the amount of tripalmtinis very snmall and it is assuned that
tripalmtinis present in the formof mxed crystals or eutectic crystals.
Therefore, in practice, heating at [err] which is the nelting point of its
[err] crystal formor higher is not required and, usually, heating at about
[err] is suffi@ evitxertharcrawged s a kaeaderned bhe kbdkeoscOpuebihg bfedkd ar

crystalline agglonerates with an_anor phous | ow nelting point fraction
i ncl uded in t haddlemeratas vl dandrdigsi Pheshrahlvebut nghsglﬁt net kreadh as

& ushi ﬁSdCZﬁ"EeheZE‘i.vé %aﬁf%%“ R RO FREREREr o DT RO nPRERING ChRRIER
Kk d t he | |1
but shoud not SHEESR™ RPERAARLS aenafPlalIFEEI AR 86,4 “Shte o PR
through such aqRaRar Flisee, ”}%ﬂ?\%{}]l%alfoi‘ﬁé'QHd%rafff'gé‘f?Hglfﬁé.QE 34 mpact

force, tensile rce an onal heat 1's a o the ol
aggl onerates t ngﬂmlede t¥NAWE bi ¢ RYENBRErhOes O auﬂalé ra{nah@f@sm tHen |

oily masses main

and to form a slurry wherein small oily masses mainly
composed of a high melting point fraction are dispersed in a
partially molten liquid low melting point fraction. Such a
slurry can be transported by a pump as it is.

"When this step is omitted, in the case of a high
ctystallization degree, the resulting crystalline mass can
not be transported by a pump. Further, when the resulting
cake is subjected to pressing in the next step, separation
of the liquid fraction from the cake becomes insufficient
and, therefore, an iodine value (hereinafter sometimes
abbreviated as I.V.) of the solid fraction is increased in
spite of the low iodine value of the liquid fraction.

Pressing

The above slurry of a non or less-laurin fat or oil
is then filtered or pressed and separated into a solid fat
or oil of high melting point fraction and a liquid fat or
oil of low melting point fraction. A batchwise filtration
apparatus is particularly preferréd and, for mass
production, it is preferred to use a filter press having

plural filtering chambers arranged in parallel, especially,



conposed of a high nelting point fraction are dispersed in a partially
nmolten liquid low nmelting point fractiog, Such a slurry can be transported
by a punp as it is. Wien this step js onltted in the case of a high -
crystallization degree, the resulting crystalllne mass can not be N
transported by a punp. Further, when the resulting cake is subjected to
pressing in the next step, separatlon of the liquid fraction fromthe cake
becones insufficient and, therefore, an iodine value (hereinaftér sonetines
abbrevi at ed ag-baW1pdoanheb§ekvdlﬁmacbromembramerEypnxf11msp|peesé the | ow
i odi ne value of the liquid fraction. Pressing The above slurry of a non or

| ess- 1 aur i Whegeiar aofli ltgripgnchamberedsoprpseed chy skatippressurato a

solid fat or oil h melting point fraction and a i UId fat or oil of
ow mel ¢ ngLbi A 3 AREAGR MAGBSPENRF€ESHY By FabPER aghrEhiR §upe of

Pil ter probb REGrARR FRPAFarkRt FRRD ERERHEI S ondnhar r%éf%&’ ag® *
especi al | ysevera;thena_ R €8 LAICKALLEPhRAYAA ot WD i peE. 11! L e

press whereiln tering c I'S presse ressure with a
di aphr agm gpgecobne ‘?SS%EréEBPSV chénc&ﬁpéraw@e Ofn féd "PE1 €8 ARpar at us,

each filtering cha is thin such
chamber can’ be readily controlled. In addition, even if the
volume per each chamber is small, a large amount of a non or
less-laurin fat or oil such as several tons to several tens
tons of the non or less-laurin fat or oil can be treatéd at Q;)
once and such a filtration apparatus is very suitable for
‘practicing the present invention. However, the means for
filtering or pressing is not limited to guch a filtration
apparatus and a suitable apparatus can be selected according
to quality of the resulting product and raw fats and oils;
For example, another filtration apparatus such as X-press
filter, automat press, tubeless VC filter or piston press
can be used.

Preferably, pressing is carried out at about the
crystallization temperature of the crushed oily
agglomerates. _

Fig. 1 schematically illustrates the principle of
the present invention. That is, the high melting point
fraction (being rich in high melting point molecules) (H) in
a fat or oil gradually grows in derdritic form and forms small

oily masses (P) which includes low melting point fraction



several tens mmin thickness and has good heat transfer efficiency.
Therefoere, the tenperature in the filtering Thanber can be readily
controlled I'n addition, even if the vol une, per each chanber is small, a
| ar ge Xhount of a non or |ess-laurin fat ,or oil such as several tons to
several tens tons of the non or less-laurin fat or oil can be treated at
once and such a filtration apparatus is very suitable for practicing the
present invention., However, the neaps, for filtering or pressing is no

limited to such‘%?%??tFhf?oh“ab%%r%fh%l%ﬁmp%%Qﬁu%?ﬂﬁQ¥¥ﬁﬁﬁﬂﬁﬁhs é@ﬁ"bea

| ect ed dj t th | £ duct d
ol o For examplerot piREnt 1§ chae rEne D RN AR, R Res e ABnel o
automat press, EHPﬁ'@ﬁ?exVQ\vI%llxtFé %Eipéf %ﬂ%loﬁ{ﬁ e %o Ffoei;n pably,

pressing is carried out at out the cr enperature o

crushed of |y 200l &G/ £p- add Sondr SERCIRIG CAAY,  inhleid o Bt iy l%':?s' @Ee

of the present |nvent|on I's, the high nelting point fraction (belng

rich in high neAppnDedotid cé®d £Ccthesyedk)bdriting detween Ithey agiaall Bigyows
in dendritic formand fornms small oily masses (P) which includes |ow

mel ting point fmassemnis brokén-afdeting Yamge iallywggllomergteoiiist broken
nol ecul es) (L). Then, a
into the unit small oily masses (P), and the low melting
point fraction (L) included between the small oily masses is
firstly released. Then, the small oil masses (P) are in a
Y state as if they have lost a bonding cement and, thereby
fluidity is provided (Fig. 1B).

Then, when they are filtered or pressed, the low
melting point fraction (L) in the small oily masses (P) is
extruded from the masses to the outside. Thus, they are
separated into a crystalline high melting point fraction and
a liquid low melting point fraction. The latter is
discharged from the filtering chamber to the outside thereof
through a filtering medium (F) (Fig. 1C).

Although the mechanism is unclear, the above
phenomenon that a fat or oil is separated into a high
melting point fraction and a low melting point fraction by
crushing is peculiar to non or less~laurin fats and oils
and, even if a laurin- fat or oil such as palm kernel oil is

- subjected to crushing, it will never become a slurry state.

By the way, in the present invention, the size of

" crystals should be as large as possible so that the filtrate



>

| arge anount of the small oily nmasses (P) are attached to each other with
relatively weak binding force to forma {arge oily agglonerate (Fig. 1A).

Wien a shearing force is applied thereto, the weak bondi ng between the .

smal | oily masses is broken and the | arge oily agglonerate is broken i o
the unit small oily masses (P), and the low nelting point fraction (L)

I ncl uded between the small oily masses is firstly released. Then, the snal
oil masses (P) are in a state as if they have |ost a bonding cenent and,

thereby fl uiemainis Ahovheledlfdr akel Bh. thE pessihgnstdpeys farse filtered or
pressed, the low nelting point fraction (L) in the smal| é masses (P) is

extruded frobitthe aaspeQS@blehe Bhe s5ire o rﬁﬁﬂstakﬂ/ﬂﬁkﬁ nd8 into a

crystalline high neltin t fraction and a liquid |lo | ti i nt
fraction. 4WPRN|Eheepum e&l CENGFYREAY (RS ek ??YE&R*?EY Q? QF%

ﬁgiﬁiﬂﬁ?s%“?éeﬁ%&«%ﬂéﬂgFﬁanasssi%ﬂgﬁﬁﬁ%%%ﬁa the ‘eng 005 e
into a highy %@%H.{'g? gpt the2fiAd essaé‘gu“ L34 HEldd ddr T e%“itdn%éoyan

crushing is non - or ats and oils an even I f
laurin fat oeritdal @asﬁ @ﬂstpalqmlkmeurm.l Wisers #bg exnodiing rate ushu ng, it wll
never beconme a slurry state. By the way, in the present invention, the size
of Crystal Sfé.*ﬂ@é'l-ﬁ bﬁeaﬁuhaégeoaxmsablxmcneihm iterdaddd aind, as

- a result, it is difficult to form larger crystals.,
According to the present inventors' finding, desired
crystals can be obtained at ‘a cooling rate of: about \_}
2.0°C/min. or lower. However, when a cooling rate is too
low, the temperature of a' fat or oil rises due to the heat
of crystallization accompanying growth of crystals. Then,
_ cooling'Becomés'dlfficult and crystallization takes a long
period of time. Accordingly, from the industrial viewpoint,
the cooling rate is preferably not lower than 0.1°C/min.
As describedwabove, according to the present
invention, even a crystalline mass of non or less-laurin fats
and oils obtained with a highfcryStallization degree can
be filuidized by crushing so that it can be transported by a -/
| pump. Therefore, throughput capacity of crystallization and
filtration apparatuses are improved. Thus, there can be
provided a method for dry fractionation of an oily material
having excellent workability and separation efficiency and,
thereby, fractionation cost can be reduced.

The foilowing Examples and Comparative Examples



- 14 - remaining in the filter cake«in ¢he pressing step is as little as
possi ble. The size of crystals mainly depends upon the nunber of crystal
nucl ei, per unit volunme and the crystal lizat}dridegree. Particularly, the
former 1s determ ned by the linear or, substantially |inear region of an
initial stage of the cooling curve. Wien the cooling rate is faster, the
nunber of crystal nuclei is increased and, as a result, it is difficult
to formlarger crystals. According to the present inventors' finding,
desired cryst b ] A f 0 " in. or

| ower . Fbmeve?%éﬁéﬁgkef%éﬁ#?%%gga ee?gpfééﬁ?gV?ﬁ%ﬁé%Péﬁgeggfhgé %@@; ‘& or

oi | rises due 4gx Li1e Kealondt AU EY! 1 ZREE AmANRTARYERG ROV b Of

crystals. Then, c ing beconmes difficult and crystallization takes a | ong

period of tinme. Accor®E¥gmpylesd 'Dntd e amdlGnipatiatiiveWgRiamblet e cool i ng
rate is preferably not Tower than [err]/m n. f% descri1 bed above, according
to the present inventi dwn,liopeid of cagsion lofhepatms©idf (IoN.or 57e99- Wasgr i n
fats and oils obtained with a high crystallization degree can be fluidized
by crushing scadked iundsin the tvanbouws teapling qondd tiohsr asosbownhdoughput
capacity of crystallization and filtration apparatuses are igﬁroved. Thus,

there can be praRAfick vl iR AT BY X34t nd'Con SheRm BEtrnRrushipg

naving excel | S KA 4 4ol R VALY YSARN 10 hiSaoRY
agglomerates were pressed at preséute of 28 kg/cm2 for one
hour by using a small filter press having a frame thickness
of 20 mm to fractionate into a solid fraction and a liquid
fraction.

The cooling conditions and results are shown in

Table 1.



The foll ow ng Exanpl es and Conpar ati ve :Exanpl es further illustrate the
present invention in detail but are not to be construed to limt the scope
t hereof. Exanples 1 to 3 and Cowpagaikvg Exanple 1 A liquid fraction of-;
pal moil (1.V.: 57.0) was cool ed undér the various cooling conditions §§
shown in Table 1 with cold air at [err] [err] Then, after crushing or

w t hout crushing, the resulting crystalline mass or aggl onerates were
pressed at pressure of 28 kg/[err] for one hour by using a small filter
press having a franme thickness of 20 mmto fractionate into a solid
~fraction and a liquid fraction. The cooling conditions and results are

shown in Table 1. - -16- [err] . - .17 As is clear fromthe above Table 1,
in the sanple '
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of Exanple 2 wherein the crystalline’agglonerates are subjected to crushing
and kneading, ,the-1.V. of the liquid fraction is the sane as that of

Conpar ative Exanple 1 wherein no crushing +slzafried out. However, the |.V.
of the solid fraction of Exanple 2 is:4.4.1ower than that of Conparative
Example 1. Further, as is clear fromthe results of Exanples 1 and 3, even
when the 1.V. of the liquid fraction is higher, that is, even when the
crystallization degree is higher, the I.V. of the solid fraction is |owered
by the method of the present, |nﬁent| I n. ot her words preSS|n

characteristics are |npr5§eds eFFg?'Qm Eherabove fakde A e sample
| | ustrat th f th filt f th |

Corpar 21? i 'vggExae FERIAEAE 2, Misreth’ BhePrrdidtidnd fﬁoqqlﬁﬂéeﬁfs VEES S e
t t

a7 of the i elaabetlicck BHNEIChATYAla I g T b g s

Exanpl e 2 can erSéE'ibﬁd 1QUEhébQHﬁ\etH\bC@hi@%ﬂcédﬁ?éd’@ie | P dapRarat i ve
Exanple 1. Exanples 4 to 6 Aliquid fraction of palmoil as used in the

above was pl acedhepeYar nougrushiaghiyi cgr didd coutd drpidvero, tdrd T of
initial cooling rate-was varied in the range between 0.5 to [err]/m n. The
resul ti ng aggl obbeaselidefeactiohedf Example 2 is 4.4 lower than that of
Comparative Example 1. |
Further, as is clear from the results of Examples 1l -
\\/ ‘ and 3, even when the I.V. of the liquid fraction is higher,
that is, even when the crystallization degree is higher,
the I.V. of the solid fraction is lowered by the method of
the present invention. In other words, pressing
- characteristics are improved.
In Fig. 3, there is shown a graph illustrating the
- change of the filtration ratio (%) of the samples of
Comparative Example 1 and Example 2 with time. The
filtration ratio is the ratio of thé yield of the liquid
fraction at certain time to the total yield of the.liquid
R fraction. As seen from Fig. 3, the filtration in Example 2
can be carried out about twice faster than that in
Comparative Example 1.

Examples 4 to 6

A liquid fraction of palm oil as used in the above
was placed in various trays having different depth so that
“the initial cooling rate was varied in the range between 0.5

to 2.5°C/min. The resulting agglomerates were crushed,



-18- pressed and filtered and I.V. val wes -of the resulting solid and
liquid fractions were deternrned - ThEkr%sults are shown in Table 2. --

Tabl e 2 Sanpl e . Ex. 5 Ex. 6 Cooling
rate ([err]/mn.) 0.5 2. 0. -2.5 Cystallization tise
25 17 13 (hrs.) Sanple weight (g) 312 '

312 -310 Solid fraction I.v. 42.8 44. 2

47.0 Yield (% 36. 3 37.9 45.-7 Liquid fraction
|. V. ‘pressed andﬂiéhtered &8 .v, valus 8£ViRedrédhilting solid _
63.7 62.1 4.3 As is cleaf fromTable 2,: quality of the solid

fraction (land. nlqmua%£ﬁdqtndﬁdlﬂ&m@ede&prmhaedeol|ng rate. The preferred
cooling rate is about 0.1 to [err]/mn." Exanples 7 and 8 Ml k fat (I.

32.4) was cool ed w tThecalaswits @re shownr fnofapéer 2. under the coollng
conditions as shown in Table 3 (wind velocity: 2 to 3 nisec.).Then, after
crushing, the resul @ak}eZ/stalline nass or _aggl onerates were pressed at
pressure of 10 kg/[err] for 10 m nutes by using a small filter press having
a frame thILKHEbS’OT 20T T o 1T act T ongLe Mo —

Ex. 5 - Ex. 6 - -
Cooling rate (°C/min.) 0.5 2.0 2.5
Crystallization time 25 R Y 2 © 13
- {hrs.) - _

Sample weight (g) - 312_ | | 312. ~ 310 )
‘Solid fraction. - | | | " | | </
IL.v. . 42.8 44.2 47,0

Yield (%) . 36.3_ . 37.9 45.7
Liquid fraction - o _ | o

I.v. 65.1 _54,6 | 65.4

‘vield (v) . 637 62.1 54.3

_ .:Aseis clear from Table 2, quality of the solid
fraction (I.V.) is greatly influenced by the cooling rate.
The preferreé céoling"rate is.about 0.1 to-2.0°C/min.
Exempies 7 and 8 ' : : \'j
Milk fat (I.V.: 32.4) was cooled with cold air at .

20°C or 23°C under the cooling conditions as shown in Table

3 (wind velocity: 2 to 3 m/sec.).__Then, after crushing, the
__resulbieg brjetaliine mass or agglomerates were pressed at

pressure 6f.id kg./cm2 for 10 minutes by using a small filter

press havihg a frame thickness of 20 mm to fractionate into



-19- a solid fraction and a liquid fraction. The cooling conditions and
results,are shown. in Table 3. Table 3 Saan%[
rr]

Ex. 7 .° ‘ Ex. 8 Cold air tenperature 23
Z)&mﬁngrme([mrﬂnnl) 0.3
Crystallization tine 4 3 (hrs.) Depth of
tray (mm 30 30 Sanple weight (9)
300 300 Solid fraction |.V. - 26.9 _
28.7 Yield (%9 a solid fraction and a 1i4%id fraction. 46.6 Liquid fraction
. V. , 34.8 35.9 Yield (%
77.8 53. 4 Trﬁ)-cc(dléilﬂwcbndmlmtshmdmf aesdlysf aaet shoahi dHn of a
fat or oil
"Table 3.
Table 3
Sample ' Ex. 7 Ex. 8
Cold air temperature {°C) 23 20
Cooling rate (°C/min.) 0.3 0.3
Crystallization time . 4 "3
. (hrs.) :
~ Depth of tray (mm) 30 _ - 30
Sample weight (g) 300 . 300_
Solid fraction
| 1.V, o 26.9 28.7
Yield (%) 22,2 46.6
Liquid fraction .
Ich' : 3408 - 35.9
Yield (%) : 77.8 53.4




wherein a non or less-laurin fat or oil-is-cooled and then fractionated

into a solid fraction and a liquid fraction, said nethod conprising cooling

the fat or oil in an apparatus havi.ng cé@llng means to crystallize it to a
desired crystallization degree—iher—erushimg it physically to fluidizegdt,
and then pressing or filterin ate into a crystalllne solid
fraction and a liquid fract ﬁumml mmn)ﬂﬂaccordl ng to claiml, wherein
the crystaldrams on degree | Wei ght as the yield of the -
crystalliné soltd fraction based on the yield of the total product. 3. A
nmet hod according to claim1, wherein the crystallization degree is 30 to
60% by weight as the yi &l Gdthdd 2ot r ¥tyaleehiae 30k doh! 881 AORaRASEdoRD he
yield of the total product. 4. A net according to any one of clains 1 to
3, wher ei nypiere i30H a6H B edat-aianed nb¥akoolri 831258 ebutbadahi- tReAY an
apparatus equi pped with a physical kneading or crushing nechanism 5. A
met hod accd@rdictd dmated ot af soldidnfractdoqn, andeaeildquddl Engcblonhe fat or
oil is carried out slowmy by a gaseous or liquid refrigeration nediumto
produce needlids mathishdranpsdsi®g sopdingd thecbndi ng oblchai an5, wherein the

apparatus having cooling means to crystallize it to_a
desired crystallization degree, then qrushfng it physically
to fluidize it,'and then pressing of f11£erihq:it to

fractionate into a «crystalline solid fraction and a

liquid fraction. _ v

2. A method according to claim 1, wherein the
crystallization degreé-is 20 t6'70§”by weight as the yield
of the crystallide solid fraction based on the yield of the
total product.’ |

3.. A method according to claim 1, wherein the
crystallizatioh degree is 30 to 60% by weight as the yield
of the crystalliné solid fraction based on the yield of the
total product. | a

4. A method according to any one of claims 1 to 3, &“j
wherein oily agglomerates obtained by cooling are crushed by
usaing an apparatus equipped with a physical kneading or

crushing mechanism.

S. A method according to any one of claims 1 to U,
wherein cooling of the fat or oil is carried out slowly by
a gaseous or liquid refrigeration medium to produce
needles or dendrites.

6. A method according to ¢laim 5, wherein the

L]



-21- gaseous refrigeration nediumis air. 7. A nethod according to claimS5,

wherein the |iquid Trefrigerat+en—ediumis water. 8. A nethod according to

claimypb5, wher'ei ' ten non or lLess-laurin fat or oil is
al | one®’t o stanﬂ'ﬂM@"WNﬂHﬂf er containefl tooled with air or water to
crystallize it te acdeas s tallization degree and the crystalline
aggl onerates thus obtained are crushed and pressed to fractionate into a
crystalline solid fraction and a liquid fraction. 9. A method according to
claim8, wherein the cooling rate in a linear region of the cooling curve

is 0.1 to [err %g%gus1pef€%g§5€9?%ﬁcﬁéwfuﬂmﬁg(%f¥'ain]8 or claim9, wherein

pressing is car out a e crystallization tenperature of the

crushed agglonerates. 1ly A grystrbdidccedisy ffRC1adm 8ht ahped by éthlée
met hod of any one of clainms 1 to 10. 12. A liquid fraction obtained by the

nmet hod of any obéqoeidcteéffbgdriid®d.medium is water.

8. A method according to claim S5, wherein a
uniformly molten non or less-laurin fat or oil is allowed to
stand in a heat transfer container, cooled with air or water
to crystallize it to a desired crystallization degree and
the crystalline agglomerates thus obtained are crushed and

\_/ pressed to fractionate into a crystalline solid fraction and
a liquid fraction.

9. A method according to claim 8, wherein the
cooling rate in a linear region of the cooling curve is
0.1 to 2.0°C/min.

10. A method according to claim 8 or claim 9, wherein
pressing is carried out at about the crystallization
temperature of the crushed agglomerates.

11. A crystalline solid fraction obtained by the
method of any one of claims 1 to 10.

! 12. A liquid fraction obtained by the method of
any one of claims 1 to 10.




