DESCRI PTION ; METHOD  OF DRY- FRACTI ONATI NG FAT  AND

STATL ONARY CRYSTALLI ZATI ON APPARATUS 5 FI ELD OF
THE |.NVENTI ON The present invention relates to a nethod of
dry-, fractionating fat and a stationary crystallization
appatatus. 10 BACKGROUND, OF THE | NVENTI ON

Fat having high SFI (solid fat inde%) S effectively utilized
by fractionation thereof into high and low nelting point
fractions. For exanple, in a 15 representative fractionation
met hod enpl oyed in the Ml ay Peni ns regi on, PKO (pal mkernel oil)
I's pre-cooled to about 27[en1§§§§kﬁ%ﬁ%¥fibuted I nto many trays,
fol |l oned by subjecting to stationary crystallization at 18 to
21[err] C for about 10 hours, wrapping up the resultant cakes

cont ai ni ng at crystals wth a filter cloth and subjectin

20 f th
wrapped METERBs t & iItP%¥T5%A@FEQNA¥ﬁ¥%surgm@mﬁtﬁnﬂjhydﬁgﬁﬁﬁQNSRXss)
CRYSTALLIZATION APPARATUS

FIELD OF THE INVENTION
The present invention relétes to a method of dry-
fractionating fat and a stationary crystallization
apparatus.
10
BACKGROUND OF THE INVENTION
Fat having high SFI (solid fat index) 1is
effectively utilized by fractionation thereof into high and
low melting point fractiomns. For example, in a
15 representative fractionation method employed in the Malay
Peninsula region, PKO (palm kernel oil) is pre-cooled to
about 27°C and distributed into many trays, followed by

subjecting to stationary crystallization at 18 to 21°C for

about 10 hours, wrapping up the resultant cakes containing

20 fat crystals with a filter cloth and subjecting the wrapped
cakes to filtration under pressure (with a hydraulic press)
to separate liquid from 'a solid phase ("SPECIALTY FATS
VERSUS COCOA BUTTER" By Wong Soon, 1991). Hereinafter,
this method is referred to as the conventional method.

25 In the conventional method, for increasing the



to separate liquid froma solid phase ("SPECI ALTY FATS VERSUS COCOA
BUTTER' By Whng Soon, 1991). Herei nafter, this nethod is referred
to as-the conventional nethod. 25 In the conventional method,
for increasing the 2

yiel d of the high nmelting point fraction, jt is required to

sufficiently carry out stationary crygtal lization to I ncr ease

t he amount of fat crystals to be formed. On the ot her hand, this
causes difficulties in filtration (solid- 5 liquid separation) and, in

order to recover, fat yst al ., With good quality, if is necessary to
press the calé(é'seldf of %agoi?ﬂginmﬁ&t\‘ﬁg EP§1§gaf€§aﬁhﬁ%‘P' htight $Hreadiireed 3 a

| ong perf' qd ,of tine. However, there is a certain limt in this
operation. Pyfficiently qarryqiewbn, stakdonagkyemtvstal lisakséanhasmeen

wi dely enpl oyed because of its low costs of facilities. However, a
| ar ge” nunber iSCreases thee apamt (pf nkatst axrvehaky to be ferpedal | Orattiben
step (it is said that a | arge nunber of trays as many as 10,000 to
20, 000 are r&&bieredansh tthds rmusesaddiffiay tiesation oo atdenof (@ drer
day). This step is very sinple and trays are nerely allowed to stand
in a 5 liquid separation) and, in order to recover fat crystals
with good gquality, it is necessary to press the cakes
containing fat crystals under high pressure for a long
period of time. However, there is a certain limit in this
operation.
10 In addition, the conventional method has been
widely employed because of its low costs of facilities.
However, a large nur'nber of trays are used in the stationary
crystallization step (it is said that a large number of
trays as many as 10,000 to 20,000 are required for the
15 facilities treating 100 ton of PKO per day). This step is
very simple and trays are merely allowed to stand in a
large room (to put trays on shelves). Then, un-uniform
atmospheric temperatures of respective trays cannot be
avoided and to control crystallization temperatures and
20 time 1is difficult, which results in the problem that
quality of products is apt to be inconsistent. Furthermore,
there is such a defect that the filter cloth is apt to be
worn out due to high pressure.

When the steps from the stationary

25 crystallization to the filtration wunder pressure are



large réom (to put trays on shel ves). Then, un-uniform at nospheric

tenperatures of respective trays cannot be avoi ded and to control
crystallization tenperatures and 20 time is difficult, which results
in the problem that quality of products is apt to be inconsistent.
Furt her nore, there is such a defect_that the filter cloth is apt to
be worn out due to high pressure. 3 When t he st eps
from the stationary 25 crystallization to the filtration under
pressure are 3

I nspected in, detai various steps such as those for rel easing the

|, )
cakes cont ai APRReEREdcriRt Aetadichvardons steps (gochi A% Fhoss i §or
(sem -plastic)_fromrespective trays, . | wr appi ng them_i ndividual |y,
transf erri ngteheafiBppddecfades oOntakpinheRataFiri§tap st MRS arqydPaul ic
press are required. However, these respective steps can hardly be
aut omat ed an@ihe statg pfasodédl Gemigpdasitdc)ediaedrespeativet traysis
sai d that 70 to 80 persons are required for the facilities
treating 100reépping thro padivijuallyhetsbpséerringnthanwrappedecakesi c
vi ewpoi nt, the conventional nmethod would no |onger be realized except
i n such5a reghdnthhut laghsgdepabhgm in a hydraulic 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 80 persons are required for the facilities
treating 100 ton of PKO per day. Therefore, from an
10 economic viewpoint, the conventional method would no longer
be realized except in such a region that considerably
cheaper manpower is available.
If it were possible to transfer the cakes
containing fat crystals after crystallization, an automatic
15 filter press could be used in stead of a hydraulic press
because the slurry of cakes could be transferred into the
filter press through a pipe line and is filtrated by the
filter press. When a filter press can be used, such
intensive labor type steps as wrapping the cakes with a
20 filter cloth and laying up it in a pressure filtration
device (hydraulic press) can be eliminated. Then, some
activities have been attempted to employ a filter press.
However, even if the cakes after fully crystallization is

crushed or smashed, a slurry having sufficient fluidity

25 cannot be obtained and therefore the fatty material can



cheaper“nanpbmen i s avail abl e. If it were possible to

transfer the cakes containing fat crystals after crystallization, an
automatic 15 filter press could be used in stead of a hydraulic press
because the slurry of cakes could be transferred into the filter
press through a pipe line and is fiItrat%d by the filter press.

Wen a filter press can be used, such i ntensive | abor type steps
as wapping the cakes with a 20 filter cloth and laying up it in a
pressure filtration device (hydraulic press) can be elimnated.
Then, sone ctiviti have,k been attenpted to e oy a. filter press.
However , ev@ﬁﬁqﬂyiﬁg $§E8§%§FFSP FEFPVg r?sgg??i&%ﬁ?bn %?brdlng%%nl d or

smashed, a sl urry havi sufficjent _fluidit 5 cannot be_obt aj ned and

t heref ore tﬁ5€§§%ﬁy nﬁggriQWOE% ot fat égyS%als 0"%be " “torned "1s

4 ' hardly _be transferred through a pipe Line. Accordingly, at

present, thé& dhitq zr}?e cF?%F%?%l?‘g be Wgﬁﬁﬁﬁlps%l‘“‘ldl%ycﬁe%%ﬁ o be

controlled to naintain Iluiditﬁ of slurr after crushing, That is,
a

Yoo
activities freaiiiphiashr | dhats is,pAGH HitiGHt ERF afaViaIsadPPEi deé of

the yield of the high mel ting point fraction. .
5 being attempted at the sacrifice of the yield of the high

melting point fraction.

OBJECTS OF THE INVENTION
In view of these circumstances, an object of the
10 present invention is to establish a method of dry-
fractionating fat which can save a great deal of labor by
employing a filter press without the sacrifice of the yield
of a high melting point fraction and can give fat of stable
quality. In addition, another object of the present
15 invention is to provide a stationary crystallization

apparatus used for this method.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic perspective view
20 illustrating one example of a distribution device of the
stationary crystallization apparatus of the ©present
invention.
The symbols in Fig. 1 represent the following
parts.

25 1: a vessel for dividing and distributing fat



OBJECTS OF THE | NVENTI ON In view of these circunstances, an
object of the 10 present invention is to establish a nethod of

dry-: fractionating fat which can save a great deal of |abor by
enploying a filter press without the sacrifice of the yield of a
high nelting point fraction and can give fat of stable quality. In
addition, another object of the present 15 I nvention is to
provide a stationary crystallization apparatus used for this
met hod. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 matic perspective view 20 il lustrating one
exanpl e of ea%ﬁQH%q qSon devi ce of the stationary crystallization
appar at us of the present i nventi on. The synbol s
in Fig. 1 represent tHe @oﬂ@&ﬁlﬁéon parts. 25 1: a vesse
for dividing and distributing
5 (liquid oi 13 a feeder of fat to be subjected to stationary
crystallization
5 4: a pipe for drawing out and measuring fat

5: a fat charging pipe

6: a valve

SUMMARY OF THE INVENTION

10 The present inventors have studied intensively.

As a result, it been found that, by recycling a certain

amount of a fractionated low melting point fraction and

mixing it with raw fat, even if a sufficient amount of fat

crystals are formed in the stationary crystallization,

15 crystals can be slurried and, surprisingly, a yield higher

than that of the conventional method can be achieved. It

has been also found that, by pre-cooling fat to be

subjected to stationary crystallization, dividing it into

small portions inside a large vessel, and charging them in

20 parallel into crystallization trays to carry out stationary

crystallization, a pre-cooling temperature can be lowered

to about a crystallization temperature
crystallization time can be extremely reduced.

present invention has been completed.

and the

Thus, the

25 That is, the present invention is a method of



2: a partition . . 3: a feeder of fat to be subjected to

stationary crystallization 5 4. a pipe for draw ng out
and fkeasuring fat 5: a fat charging pipe 6:
a val ve SUMMARY OF THE | NVENTION 10 The
present inventors have studied intensively. As a result, it been
found that, by recycling a certain anount of a fractionated | ow

mel ting point fraction and mxing it wwth raw fat, even if a
sufficient armunt of fat crystals are forned in the stationary

R b S S %aﬁi‘Q%c??%%“%f%& B e

has been al s found t hat , )E ﬁ ﬁol i ng fat lb subj ect dto
stationary cTytARdNat CSYStaLVHEER éo{lt fRto SO+t "Js%‘I”rd Hrfs=iMyi de a
| arge vessel, char themin aral | I pt o cryst aI |.i zat i on
trays to cartdt ‘{; @Pﬁ‘?#’@ﬁ&ﬂy‘:harad%ﬂ/%? I%‘i‘z‘élﬂ?%nfa a ?)rléec%‘&? §fg-ed

t enperature can be | ower ed crystallization

t enper at ur e tangtatippary CrYéF?éﬂ-éFPF%ﬁ’ﬁll dﬁ tP?r%"‘é%l% eXPLéREPY Abuced.
Thus, the present invention has been conpleted. 25 That
is, the pr o aqdipodueiast ithe i §28 e hdvessel, dividing the same into

portions for distribution into respective crystallization
trays and charging the divided fat in parallel, preferably
simultaneously into crystallization trays to carry out
stationary crystallization. In this method, it is also
10 preferred to recycle a part of the separated low melting
point fraction.
| In addition, the present invention dis a
stationary crystallization apparatus comprising a vessel
for dividing and feeding fat and trays arranged in parallel,
15 said vessel being divided into several compartments by
vertical partitions which separates the inside of said
vessel, sald partitions communicating with each other at a
certain height from the bottom of said wvessel so that fat
can be distributed into respective compartments uniformly,
20 said respective compartments having openings at their upper
ends so that the fat can be poured therein, and fat
charging pipes connected in parallel to the bot-tom of
respective compartments to distribute the fat into
respective crystallization trays.

25



6 ' dry-fractionating fat conprising subjecting raw fat to
stationary crystallization and solid-liquid separation, sai d net hod
bei ng characterized in that fat to be subjected to stationary
crystallization is pre-cooled, followed by 5 introducing the fat to a
vessel, dividing the sane into porL}ons for distribution into
respective crystallization trays and charging the divided fat in
paral lel, preferably simultaneously into crystallization trays to
carry out stationary crystallization. 1In this nmethod, it is also

fraction o e et SRR MRS BTROR S o 87

stationary crystallization apparatus conprising a vessel for

di vidi ng and feeding #gﬁqéﬁﬁPtrays arranged in parallel, 15 said vessel
being divided into several conpartnents by vertical partjitions

whi ch separates the i ndi&d&®df Lo psed in g dpresgply rantignhsis not
comuni cating with each other at a certain height fromthe bottom of
sai d vessel skeahzicdldty limiteshn et dtbati bevédgi mt dighs ek iae 20°C,
compartments uniformy, 20 said respective conpartnments having openi ngs
at theid uppsspeciallwnd®®Fkoath20°G hef f20 oanhighesur gtetflegrbily, 3ndif at

chargi ng pipes connected in parallel to the bottom of
higher is suitable. Examples thereof include laurin fat

and hydrogenated fat. A typical example of laurin fat is

PKO. This raw fat is preferably mixed with a low melting

point fraction and the fractionated low melting point

10 fraction obtained from the separation step can be recycled

for this purpose. A preferred proportion of the low

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. When

15 the mixing proportion is smaller than 30% by weight, 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 proportion. However, when the

20 nixing proportion is too large (e.g., more than 70% by

weight), it 1is undesirable because of an increase in a

loading which accompanies an increase in coéts of
facilities.

A recycling technique of a liquid oil to raw fat

25 is disclosed by JP-A 60-108498. However, this technique



respecti‘ve Eonpartnsnts to distribute the fat into respective

crystallization trays. 25 7
DETAI'LED DESCRI PTI ON OF THE | NVENTI ON Raw f at

The raw fat used in the present invention is not specifically
limted, but that having a high SFI at 2Qjerr]C, 5 especially, SFI at
20[err] C of 20 or higher, preferably 30 or hi gher is suitable.
Exanpl es thereof include laurin fat and hydrogenated fat. A typical
exanple of laurin fat is PKO. This raw fat is preferably mxed with a

| [ ti | nt ' tio ed | I tis Lot 10
fraction opcsHEpdr o £he SEEBReVE ehpa Aot o, qRiyT8 i1 A | I
: f A i f h . .1ing. poi nt,
Praetion to B miteta PeRaBH Lo whpanesst " end “Yog o iayeBESpCPAER " i by
I ght hi_ gh d h t I ight, of the resulting mxture
reoht o N AL RS A0 HiEn: eront g SIS 2! he LUl g8
wei ght, the desi.red sl urr, s descri bed herei nafter cannot be
prepared  "PeLfH@ twltﬂigﬁfféﬁl&\évzﬁf:aéésCBPCFF@eﬂr esent invention are

5 Pre-cooling
For preventing wintering, the raw fat 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 1like. The pre-cooling can be
10 carried out with any known heat exchanger to a temperature
of, at the highest, 3°C higher than, preferably 1°C higher
~than, more preferably the same as or 1lower than the
temperature for stationary crystallization {cooling medium
temperature), most preferably 1°c lower than the
15 temperature for stationary crystallization (cooling medium
temperature} or lower. The pre-cooling is preferably
carried out at a temperature at which no clear
crystallization is taken place, normally, at the lowest,
5°C lower than the stationary crystallization temperature
20 for a relatively short period of time.
For adjusting the pre-cooling temperature to the
above-described low temperature, in practice, recycling of
a fractionated low melting point fraction is required.
When the recycling is not carried out, a blockade of a heat

25 exchanger is caused by growth of crystals with the lapse of



hardly expected. . From a technical viewpoint, there i's no upper limt
of the m xing proportion. However, when the 20 mxing proportion is
too large (e.g., nore than 70% by weight), it is undesirable because
of an increase in a | oadi ng which acconpanies an increase in

costs of facilities. A recycling technique of a
liquid oil to raw fat 25 I.s disclosed 6& JP-A 60-108498. However, this
t echni que 8 relates to

the effective production of a liquid oil from raw fat having a
| ow SFI an%

that of the pPéltstgﬁlPoh%gﬁé%ﬁ“eﬁgegecéﬁéﬁe of y?glciglp‘-’lﬂ'?t g@%/lpglngﬁgéfgftl forfom
e ey Rl bR whicipmaten someagabhe SRy
warmng in a tank, .for exanple at 40[err]C or higher in case of
PKO. This | OPGratien datficnit. a heat exchanger or the like. The
pre-cooling can be 10 _ carried out with any known heat exchanger to a
t enper at ur e of , Dagtrhbukignesf, faf eintc sfiajHenamartraysef er abl y
1[ err] C_hi gher than, nmore preferably the same as or |ower
t han tﬁ% The pre-cooled raw fat is distributed into trays.
It is necessary to carry out the distribution into each
tray within a short period of time with uniform
distribution of crystals. Then, the fat is divided in a
large vessel (vessel for dividing and feeding the fat) into
10 small portions to distribute the portions in parallel into
crystallization trays arranged in a multi-stage shelf. For
example, the raw fat is divided into small portions within
a large vessel with vertical partitions (divider panels)
and divided raw fat portions are distributed in parallel
15  into crystallization trays.

More specifically, for example, the distribution
device as shown in Fig. 1 is used. The inside of the
vessel for dividing and distributing fat having a large
volume (1) is divided vertically with the partitions (2)

20 which communicate with each other at a certain height from
the bottom of the vessel to form several compartments.
Each compartment has a upper opening from which fat can be
poured into the compartment. The fat to be subjected to

stationary crystallization is fed into the vessel (1) from

25 the feeder (3), and is over-flowed from the upper part of



tenperature for stati.onary crystallization (cooling nedium

tenperature), nost preferably 1[err]C | ower t han the 15
tenperature for stationary crystallization (cooling nedium

tenperature) or |ower. The pre-cooling is preferably carried
out -at a tenperature at which no 1Blear crystallization is

taken place, normally, at the |owest, 5[err]C | ower than the
stationary crystallization tenperature 20 for a relatively short period
of tinme. For adjusting the pre-cooling tenperature to the

above-described | ow tepperature, in_practice, recycling of a
fractionatedcpﬂﬂﬁﬁﬁhﬁng %BiHPlgpﬁg%go%lﬁé P@qﬁ%éé&?tl%e CORpaL tRats -
recycling is_pot carried out, a bl ockade of a heat, 25 changer is
caused by gr SRER/ ofthe yEREI &5 bR fRER T Rpdévafied  into’ smafl”portions’

9 conti nuous treatnment because of a high concentration of

crystal | i zabPEtesnseasing, faadkPhakles &atel WaBRe thsoIfaly 15 drawppembtion
difficult. Distribution of fat into stationary trays 5
The pre-cool &gomad FarPrastmert | ayteecanten tdemands, through esbibeedssry to

carry out the distribution into each ' tray wthin a_short geriod
of tim® w gdxawinpf e and measuring fat (4) which is provided at the

bottom of the compartment so that the fat level in the
compartment comes to a position lower than the upper end of
the partition, the amount of each divided raw fat can be
controlled accurately to the volume of the compartment.

10 Then, the respective divided raw fat portions are
charged into <crystallization trays in parallel and
simultaneously through respective fat charging pipes (5)
connected to the bottoms of respective compartments. For
charging fat in parallel and simultaneously, preferably,

15 each fat charging pipe is provided with a valve (6) which
can open and close in parallel and simultaneously with
other wvalves by a mechanical or electronic means.
According to the method of the present invention, a
predetermined amount of the raw fat can be readily poured

20 into each crystallization tray homogeneously within a short
period of time,.

When one fat charging pipe is used to disfribute
a large amount of fat into plural trays one by one in a
bulk handling method (a conventional method employs such

25 operation that fat is distributed into a tray placed on an



distribation"of crystals. Then, the fat is divided in a | ar ge

vessel (vessel for dividing and feeding the fat) into 10 smal | portions
to dirstribute the portions in parallel into crystallization trays
arranged in a nulti-stage shelf. For exanple, the raw fat is divided
into.small portions within a Iargﬁ vessel wth vertical partitions
(di vi der panel s) and di vided raw ét portions are distributed in
parallel 15 into crystallization trays. Mor e
specifically, for exanple, the distribution device as shown in Fig.
1 is used. '

fat havi ng FHREGES

The inﬁgde of th

e vessel for djvidi and distributin
Stdbe 0P omaverfLoY . dromace e ary ORhen tipavs

partitions (2) 20 which conmunicate with each other at a certain height

from

Each conmpartnent has a upper opening fromwhich fat can be

HE 5 B loWeh s13g88Se PReobY 0PRELevER DS RBFRL 1 R NtS time-

into the coffPauEMg ande qratsted 1p@asippectedtoben placg agpshagy the
crystallization is fed into the vessel (1) from 25 the feeder (3),

is over-fl
10

owlis tridmtiles , uppuirctpayarigs quality and, in extreme cases,
conpartments to uniformy fill up respective conpartnents.

Thus, the f atakes dilief skigity idukiigaddiiffdcshtl | portions.

10

15

20

25

Stationary crystallization

After completion of distribution, stationary
crystallization is carried out with a cooling medium (in
case of treatment of PKO, a cooling medium at about 18 to
21°C is used). When air adjusted to a certain constant
temperature is ventilated from the side of trays placed on
a multi-stage shelf, in comparison with carrying out
stationary crystallization 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 1is required because of its larger thermal
conductivity. In addition, as described hereinafter, since
crystallization time can be reduced, it is possible to
carry out continuous crystallization by placing trays on a
conveyer without any large-scale facilities.

The stationary crystallization is carriéd out
until the iodine value (IV) of a fractionated low melting
point fraction reaches about 23 or higher in case of

fractionation of PKO. Even if the stationary

pour ed

and



After céasing feed of the fat, when the fat is drawn out froma
conpartnent, as occasi on demands, through a pipe for 5 drawi ng out and

measaring fat (4) which is provided at the bottom of the conpart nent
so that the fat level in the conpartnment cones to a position | ower

t han.t he upper end of t he partitioqz t he amount of each divided raw
fat can be controll ed accurately to:%he vol unme of the conpartnent.
10 Then, the respective divided raw fat portions are

charged into crystallization trays in parallel and

I mul t Ly th h.r. Cti fat . ch Ing. pi ted

0t he bot { STV E BRI o ot rabrpee upbi ' BB 19 senches VG
I I el i.mul t ly., f bly, 15 h _fat, ch ' ' '

provi ded wi CH 4P VERE 6 HTEH SLUTEYCFRbORA RAGPEIGSe Th PaPSFdifitng

si mul t aneousl it h ot her val ves by a nechani cal or el ectraonic. neans.
According t oc‘%/%%{l‘m hdH SF‘a?HénBr &2¢ntth ieon*fah% Righ yﬁlegﬁle med

anount of the raw fat, can be readily poured 20 into each crystallization
tray homogen Vot B Bodmbr fractionphefppgbes aghkeved. Normally,
Wien one fat, charging pipe is used to distribute a_ | arge anount of

fat-intd® pl U8 &g resndugd des ithegstationgyykchypbpl hgzakiowcamnm be

conventional nethod enpl oys such 25 operation that fat is distributed
into a tray ¥editeef ofoan4 to 6 hours, while a conventional method

generally takes about 10 hours. It is considered that this
reduction of the time required for the crystallization is
resulted from a synergistic effect of improvement in the
10 enission efficiency of latent 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.
15 Crushing or smashing
The fat 1is taken out of the trays and passed
through a crusher. The cakes passed through the crusher
has fluidity (slurry). Therefore, it can be transferred to
the pressing step through a pipe line. The crushing or
20 smashing can be carried out by a per se known method such
as, for example, that disclosed in Jp~-A 2-14290.
Pressing and solid-liquid separation
As a method for solid-liquid separation, a per se
known method can be employed. Since the fat has been

25 slurried as described above, it can be transferred through



uppernost stage to overflow fromthe tray to other trays pl aced on

| ower, stages one by one), this operation is tine- consum ng and
crystallization is taken place during the di stribution, which varies
quality and, in extrene cases, 5 makes the distribution difficult.
Statitonary crystallization Af ter conpl etion of

di stribution, stationary crystallizafion is carried out with a
cooling nedium (in case of treatnent of PKO a cooling nedium at
about 18 to 10 21[err]C is used). When air adjusted to a certain

const ant t.e rature,i.s.ventilated fromthe side of trays placed on
a multi-stagé &aréfpilpﬁ'cgﬁﬁgpi E‘B%ew ?‘ﬁs%h}?f?i%% %Hfilze a é’ta];tﬁrgrpgﬁf‘s
crystallizatign w thout any.cooling nedi um, nore onst ant and

r el>/i able cry P:}ﬂ zat¥ onegéﬁcbﬁnta?ﬁnéid oftvanyageous ¢ hgﬁgh & r‘E’&d-loi]“ng
mediumis not limted to air, when i quid, cooling nediumis used,
m)rlauprlaci se L;hi‘ﬁélrg ufB émoum&orﬂfolt}ies Fé&q’ﬂi fes bEEau}g% dreated adger

t her mal , conductivity. In addition, as described hereinafter, since
crystal | i zat F9FrERF8IcafuBe FRdURR, HacYicd &po8di bRe +0W Jeelting r podnt
continuaus crystallization by placing trays on a conveyer w thout any

| ar ge- scal e fi&@ctiones. the Iow melting TReigtat fEaaEyoRr yis ald | Adaudd is

carried out
component and readily passes through a filter cloth.

Therefore, treating time is hardly influenced by the
recycle of a low melting point.
By the solid-liquid separation, the raw is
10 fractionated into high and low melting point fractions.
The yield of the high melting point fraction is higher than
that of a conventional method and quality thereof is the
same as or higher than that of a conventional method.
The following Examples and Comparative Examples
15 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
20 About 1000 liters of raw fat (refined bleached
deodorized - palm kernel oil (RBD-PKO), SFI at 20°C: 39)
heated at 40°C was placed in a jacketed pre-cooling tank
and cooled with stirring to 21°C by passing cold water at

14°C through the jacket. Then, 75 L portions thereof were

25 distributed into 11 crystallization trays with the



until the iodine value (1V) of a fractionated | ow nelting poi nt
fraction reaches about 23 or higher in case of 25 fractionation of

PKO. Even i f the stationary

12 crystallization is carried out until the IV reaches 25 or

hi gher, the desired slurry can be prepar by subsequent crushing or
smashi ng and therefore the high yield of S (high nmelting point
fraction) can be achieved. Normally, 5 the tine required for the
stationary crystallization can be reduced to 4 to 6 hours, while a
conventional ,pef had . . eneral |y tak abqut 10 hours. It is considered
that this dls£r$bﬁﬁ&ﬁ9(ﬂ? c%téﬁqﬁﬁninrgaﬁrr d for the crystallization is

resulted froma synergistic,effect. of inprovenent in_the 10 m Ssi on

efficiency of |atent %Qﬁi é?ngﬁg?E&?Wz EVdRCIdE 2 1ardeoVESAGictiorof a
systemwhich is facilitated bf a hj gher content of |iquid conponents
of the systeRfaEan@rlansparalleleningd | erternabclernt 8F aRRaI14%i ®n in

the early stgﬁg due to the | ow pre-cooling tengerature. 15
Crushing or &FEEPFhge 1100 mm (M) x 9§Pe(Hhtmps ghfehPBuinsidehBheFe9E and
passed through a crusher. The cakes passed through the crusher

5 is divided into 12 equal compartments with partitions (the

volume of each compartment =. 75 L). First, pre-cooled raw
fat was introduced into the distribution device from the
feeder (3) of the fat to be subjected to stationary
crystallization which was provided at a predetermined
10 position of the opening of the large vessel (1) for
dividing and distributing fat. The amount of the fat to be
introduced was 110% of the total volume of the compartments
and 3 minutes was required until completion of the
introduction. As a result, all the 12 compartments were
15 filled up by the raw fat.

After completion of the introduction, drawing out
of the raw fat was started from a pipe (4) provided at the
bottom of one predetermined compartment and, when the fat
level in the compartment came to a position lower than the

20 upper end of the partition (one minute after starting
drawing out of the fat), distribution of the fat in the
other 11 compartments was started.

The fat charging pipes (5) provided at the bottom
of respective compartments are connected to stainless

25 crystallization trays (100 cm (liter) x 150 cm (W) x 8 cm



has fluirdity (slurry). Therefore, it can be transferred to t he

pressing step through a pipe |line. The crushing or 20 smashi ng can be
carrited out by a per se known nethod such as, for exanple, that

di scl osed in JP-A 2-14290. Pressing and solid-liquid
separation ' As a net hod fc¥§solid-liquid separation, a per
se known net hod can be enpl oyed. I nce the fat has been 25
slurried as described above, it can be transferred through

13 : a pipe line, which nmakes possible to utilize a filter press

which is e{]%)hgipelrhtcefcg[&q} gag:\é%z%tt%3§3%3itéiokoshéfkfg§t .jrggté%ar in eélf'#;g,ugh

an anmount of raw 1 . treate . ncrea due to .
reoyele of SRR PRI ey Opa KRR 1M oonlh S MBI L
1 er 1ot e i JHBLELRY Cec il BLLLD HL BB Y, LOLUESS By, e
separall on. Jg LANL S o bt gL nALSE AL 1A, BOGLL o e g, pol
than g MR Al s PRI 200 MBS 22t Nonbuhat Lonber Yo 'Srévent
dripping due to viscosity of the raw fat). The fat drawn
out from the pipe is returned to a raw fat tank and, in
industrial scale production, it is used in the next batch.
As described above, the raw fat could be
10 distributed in a short period of time (3 + 1 + 4 = 8
minutes) and, therefore, the inconvenience due to change
with time (clogging of pipes due to crystéllization, etc.)
could be avoided, even if the pre-cooling temperature was
set at a considerably low temperaturé.
15 The crystallization trays were cooled Dby
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 o0il was crushed to prepare a slurry
and pressed into a filter press having filtration chambers
20 of 15 mm thick. The slurry was pressed at the maximum
pressure of 30 kg/cm® for 30 minutes to conduct solid-
liquid separation. Then, IV values of PKS and PKL (low
melting point fraction) were analyzed. As a result, the IV

values were 6.98 and 22.7, respectively (see Table 1).

25 Since the yield was as low as 29.9, the same procedure was



sanme as‘or higher than that of a conventional nethod. The

fol | ow ng Exanpl'es and Conparative Exanples 15 further illustrate the
present invention in detail but are not to be construed to limt the
scope thereof. In the Exanpl es and Conparative Exanples, all the
"percents" are by wei ght unl ess otRherw se stated.

Exanple 1 20 About 1000 liters of raw fat (refined bl eached
deodori zed - palmkernel oil (RBD-PKO, SFI at 20[err]C 39) heat ed
at 40[err]C was placed in a jacketed pre-cool i ng tank and cooled with

Stir11ng €0 ZHtehC BicHASSAde il YaLET B vas Sg&f’%f%cﬁlgutthr%&ghflhe

j acket. Thén porii-ons ereo wer e nto
Lot 2 LK Waleslhouioe s e sncressed toug .
Sl BB S oS oSS Hn R
ML N P
pre-cogl ed L ¥ quction’ by ussuig”t{k?{js”c&?oéé‘é&é “v?oSicftﬁéb‘éto£29d2%¥ac% from
be difficult.
Exampie 2
RBD-PKO (48.8 liters) heated to 40°C and PKL
(26.6 liters) were mixed and placed in a Jjacketed pre-
10 cooling 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
15 Difference in cooling temperatures was
investigated. Namely, RBD-PKO (37.5 liters) heated to 40°C
and PKL (37.5 liters) were mixed and placed in a jacketed
pre-cooling 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.
20 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 of the resultant PKL
fractions were 25.6, 25.5, 25.2 and 24.6, respectively (see

25 Table 1).



feeder (3) of the fat to be subjected to stationary crystallization
whi ch was provided at a predetermned 10 position of the opening of

the :large vessel (1) for dividing and distributing fat. The
amount of the fat to be i ntroduced was 110% of the total volune of

t he conpartnents and 3 m nutes was yequired until conpletion of the
introduction. As a result, all the 12 conpartnents were 15 filled up by
the raw fat. After conpletion of the introduction, draw ng
out of the raw fat was started froma pipe (4) provided at the

bottom of one predetergy foltps) 5asr]:ﬂ n f - in
the conpartnent cane tlln(;ﬂéz}eegolgl tl g]st% t atn t e&}g%n &}J%p%]i”e %ncgy%gthe
partition ( ) fter rti g Qut h

G st i buti ot P {9 TheRbel ! e crvstlidadat it Ehul %oles

The fat char%&gt& pes (5) provided at the bottom of respective

conpartnments are connected to stainless 25 crystallization trays (100 cm
(liter) x 150 cm (W 8 c 4 15
(H)) placed on a cryst a}n}p?ae[i on shelf at regular intervals,

respectévely, and trm{ié%%é&?h& %op%ggegahgtgrgggagrérggsthat described

in Example 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 method (estimated by the applicant) are

10 also shown in Table 1.



The tine:requfred fromstart to finish of distribution was 4 m nutes
(al t hough distribution was finished wthin about 5 1.5 mnutes, this
time was set sonewhat |onger to prevent dri pping due to viscosity of
the raw fat). The fat drawn out fromthe pipe is returned to a raw
fat tank and, in industrial scale pp@duction, it is used in the next
bat ch. . As descri bed above, the raw fat could be 10
distributed in a short period of tine (3 +1 + 4 =28 m nut es) and,

t herefore, the inconveni ence due to change with tinme (clogging of

pi pes due to crystallizablgng etc.) coul d be avoi ded, even if the
pre-cool ing tenperature was set at a considerably | ow tenperature.

15 - The crystallization trays were cool ed by
ventilating cold air at 21[err]C on both upper and bottom surfaces of
respective trays at gikahg of g Llsec _ urs,.The solidified oi
was crushed to prepare a gl urry s éa tgarlessed i'nto glﬁqldt er ﬁyess
having filtration ch 55— 20 f 15 . hi ck. The sl urry was pressed
at the naxi mum ﬁg?gssure %ﬁogo kSV@%%ﬁf%% 309 nut &8 t o conlfict soli d-
liquid separation. {fheR, ¢!V Malues qf, PKS and P (l ow mel ting
point fraction) were anal?/zed.l L a rggﬂFi, t he Iéks PK§al ues RBEe 6. 98
and 22.7, respectivgky (see le 1 25 Since the yield was as | ow as
29.9, the same procedure was P thos?) (%)

(%) temp.
(°C)

10
Ex. 1 0 21 4 6.98 29.9 22,7
" 0 21 6 7.19 33.1 23.5
15 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

20
" 50 22 6 6.55 39.1 25.5
" 50 24 6 6.51 36.4 25.2

25 Comp.



repeated except t.hat the cooling was carried out for 6 hour s. As
aresult, the yield was increased to 33.1. However, the slurry had
| ess fluidity and, although the filter press was barely wused,
the .industrial scale 5 production by using this procedure woul d be
considered to be difficult. 19 Exanpl e 2

RBD- PKO (48.8 liters) heated to 40[err]C and PKL (26.6 liters) were
m xed and placed in a jacketed pre- 10 cooling tank and cold water at
l4[ err] C was passed through the jacket to cool to 21[err]C Then,
the m xture ®as wor kedsgp ccording (0 the pr agedur e t hat
described in Exanpl e 1. THZ results %re sho&ﬁ%?n T§% g 33'6
Exanpl e 3 and Conparative Exanple 1 15 D'fference in

cool i ng t enper at ures was i nvesti gat ed. hbnely, RBD- PKO (37.5
liters) heated.tg 40[etg] C 19 and PKL (37 5 I|te i mgre m xed and

pl aced in a jacketed pre-cool i ng tank acketeg Qofd walerOat

1l4[ err] C was passed t hrough t he jacket to cool to 20[err] C, 22[err]C,
24[err] C or 27[err]C. 20 Then, the m xture was worked up according to
t he sang cedure as th describ in Exa le 1. The IV val ues of
t he resultaH%o%ﬁéﬁfract?ons me?%ZG 52, G%g% 6.51 aﬂa 7.82; 23.0
respectivel yr g1 he 1V values of the resultant P§L5



fractions wefe 25.6,.25.5, 25.2 and 24.6, respectively (see 25 Table 1).

17 These results suggest that, when the pre-cooling
tenperature is lower, the crystallization time becones shorter
Exanpl e 4 5 According to the sane procedure as that descri bed
in Bxanple 1, the fractionation was carrb d out except that 70% by
wei ght of PKL was mixed with PKO. The results are shown in Table 1.
As a reference, the estimted val ues of t he conventi onal nethod

(estimated by the applicant) are 10 al so shown in Table 1
Table 1

WHAT IS CLAIMED IS:

1. A method of dry-fractionating fat comprising.
subjecting raw fat to stationary crystallization and solid-

5 liquid separation, said method being characterized in that
fat to be subjected to stationary crystallization is pre-
cooled, followed Dby introducing the fat to a vessel,
dividing the same 1into portions for distribution into
respective crystallization trays and charging the divided

10 fat in parallel into crystallization trays to carry out
stationary crystallization.

2. The method of dry-fractionating  fat
according to claim 1, wherein the divided fat is charged
into crystallization 'traYS, simultaneously, to carry out

15 stationary crystallization.

3. The method of dry-fractionating fat
according to claim 1 or 2, wherein a part of the separated
low melting point fraction is recycled to the raw fat.

4. A stationary crystallization apparatus

20 comprising a vessel for dividing and feeding fat and trays
arranged in parallel, said vessel being divided into
several compartments by wvertical partitions which separates
the inside of said vessel, said partitions communicating
with each other at a certain height from the bottom of said

25 vessel so that fat can be distributed into respective

0




Mxing -« Pré-

IV Yield
cool - lization of of of
tinme, PKS PKS PKL
(hOur s) (% (%
([err] C 10 : 0 21
22. 7 0 21
15 Ex. 2 35 21 4
" 35 21 6 6. 55
50
22
6 6.51 36. 4

openings a

therein,

Crystal -

5

IV

21

PKL

tion of

t enp.

6
6. 22
35.9

4
7.19

30.9
25.0

end

propor -

6.
33.
23.

1
5

98

I ng

29.9
23.5

Ex. 3

@mpartme@t%unlggrglg? Egl respecélve ..cgmpartme%tbs hav1ng'2 4 50
t t%uelr upper ends r]opo that the fat can be poured

and fat charging pipes connected in parallel to

the bottom of respective compartments to distribute the fat

5

R R 0

into respective crystallization trays.



Ex. 1 50 27 6 7.52 32.8 24.6

19 .

Ex. 4 70 ‘ 19 1.5 6.61 30.7 25.0 5 Conven-
0 . 27 10 7. 0- 32.0 23.0 tional

7.5 20 VHAT
IS CLAIMED | S: ' 1. A methqd of dry-fractionating fat

conpri si ng subjecting raw fat to é?%tionary crystallization and

sol i d- 5 | i quid separation, said nethod being characterized in that

fat to be subjected to stationary crystallization is pre- cool ed,
foll owed by introducing the fat to a vessel, dividing the sane into

portions for distribution i MBSTRACT OF cfe ALSF:OSUREt al | i zati on trays and
charging the divided 10 fat in parallel into crystallization trays to
carry out stationary crystallization.

A method of dry-fractionating fat for subjécting

raw fat to stationary crystallization and solid-liquid

5 separation, characterized by <cooling preliminary an
objective fat, dividing the same into small parts inside a

large vessel, and charging them 1in parallel into
crystallization trays; and a stationary crystallization
apparatus used for this method. This method drastically

10 saves labor by employing a filter press without sacrificing.
the vyield of high-melting fractions, can pour a
predetérmined quantity of the raw oil in a homogeneous
state into each crystallization tray within a short time,

can lower a preliminary cooling temperature, can save labor

15 by the filter press by recycling low-melting fractions,
improves the yield of the high-melting fractions over that

by the conventional methods, and stabilizes the quality.



2. The ' method ., of. _dry-fractionating f at according to claim1,

wherein the divided fat is charged into crystallization trays,

si mul taneously, to carry out 15 stationary crystallization.

3. The met hod of dry-fractionating f at according to claim1l
or 2,*wherein a part of the separated |l ow nelting point fraction is
recycled to the raw fat. 4. A stationary '
crystallization apparatus 20 conprising a vessel for dividing and
feeding fat and trays arranged in parallel, said vessel being divided
into several conpartnents by vertical partitions which separates

the inside of said vessel, said partitions comrunicating w th each

other at a certain height fromthe bottomof said 25 vessel so that
fat can be distributed into respective

21 conpartments uniformy, said respective conpartnents having
openings at their upper ends so that the fat can be poured t herein,
and fat chargingfﬁggef connected in parallel to the bottom of
respective conpa nts to distribute the fat 5 into respective

crystallization trays.




