"Process for crystallising fatty substances and apparatus for applying this
process". The present invention relates to a process for crystallising
fatty substances, in particular lauric fats and lauric or non-lauric fatty
5 acids for their subsequent fractionation especially by pressure
filtering. In the field of nutrient fats, the area relating to the total or
partial substitution of cacao butter is tHe subject of nmany research, this
being mainly due to the high price of cacao butter, the main characteristic
of which resides in its capacity to nelt entirely at the 10 human body
tenperature while still remaining sufficiently solid and manageabl e there
bel ow. The main use of cacao butter is in confectionery and in

chocol ate-factory, but the excipient market in pharnacol ogy is not
negligible. The substitution products for cacao butter are classified in 15
two | arge categories, depending whether they are of the lauric or non-

|l auric type, i.e. according to whether they are produced starting fromfats
which are rich in lauric fatty acids or not. The invention relates in
particul ar to subsiProgessfopcogstatliising fatiy substances/ ard apparatus for
particularly to fats, rather than to oils, since 20 t he physi cal

characteristics of the concerned #RRINING thispresegsneral Iy within those of
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partial substitution of cacao butter is the subject of many research, this
being mainly due to the high price of cacac butter, the main
characteristic of which resides in its capacity to melt entirely at the
10 human body temperature while still remaining sufficiently solid and
manageable there below. The main use of cacao butter is in
confectionery and in chocolate-factory, but the excipient market in
pharmacology is not negligible.
The substitution products for cacao butter are classified in
15 two large categories, depending whether they are of the lauric or non-
lauric type, i.e. according to whether they are produced starting from fats
which are rich in lauric fatty acids or not.
The invention relates in particular {o substitution products
of the lauric type and more particularly to fats, rather than to oils, since
20 the physical characteristics of the concerned products range generally
within those of the category of fats.
However, the invention also relates to the production of
fractionated fatty acids of the lauric or non-lauric type which may

substitute, at a lower cost, the distilled fatty acids.



5 al so be used. Wth respect to palmfat, in order to obtain, starting
therefrom a product which is simlar to cacao-butter, the palmfat is
fractionated in order to withdraw a solid portion thereof. Starting from
pal mfat with a iodine nunber of about 17 to 19, the object of the 10
fractionation is to obtain a solid portion with a iodi ne nunber not higher
than 7. In this field, the use of the iodi®&e nunber, i.e. of the
measurenent of the insaturation degree of the fat, is quite w despread
because it is quickly done and gives a good approximation of the product
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15 their physical behaviour are use or a sharper definition. r doi ng
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stabi |l i satison otiddtesesedystals by tenpering, they are separated fromthe
fluid portion by filtration, decantation or by another separation process.
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than 7. In this field, the use of the iodine number, i.e. of the
measurement of the insaturation degree of the fat, is quite widespread
because it is quickly done and gives a good approximation of the product
guality. Other analyses relative to the composition of the products and to
15 their physical behaviour are used for a sharper definition.

For doing this, the processes for fractionating fatty
substances which are used nowadays are of four different types,
namely :

— A process according to which the fatty substance is admixed with a

20 solvent, in general acetone. Then, the miscella is refrigerated by
convection or evaporation until germination and growth of crystals
occur within the miscella. After stabilisation of these crystals by
tempering, they are separated from the fluid portion by filtration,
decantation or by another separation process.

25 - A process according to which the fatty substance is crystallised,
without solvent, by cooling down and subsequently admixed with a
surfactant which allows to separate the crystallised portion by
centrifugation, this process being known under the denomination

Lanza process.



I ntroduced into filtering bags which are:subsequently stacked up in the 5
cage of a hydraulic press. Thanks to the avail abl e high pressure, the soft
portion of the fatty substance is exuded until the quality of the rigid
part thereof which remains within the press is as desired. The filtering
bags are then unstacked and the cakes forned by said rigid part are
denol i shed. 10 - A process according to3which the fatty substance is
partially solidified in a crystallisation vessel until the point that the
fatty substance is in the super-cooling state, at the limt of the punping
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the super-cooling state, at the limit of the pumping possibilities. it is
then fed by pumping into the chambers of a filter press equipped with
plates with refrigerated walls and provided with membranes. After
15 having fed the fatty substance into the filter, this filter is left the time
which is necessary for its solidification and for the stabilisation of the
crystalline phase. Then, an important pressure, of 25 to 70 bars
according to the case, is applied onto the backside of each membrane
in order to exude the fluid portion from the fatty substance. The
20 pressure is then relieved and the filter is opened for demolishing the
solid material cakes.

From these four known processes, it is the last one which is
developing the most, taken into account the fact that the costs for the
first three processes are high, namely : in the first process, energy costs

25 caused by the recovery of the solvent and costs for replacing the lost
solvent ; for the second process, costs for the surfactant and costs for
the loss of fatty substance and, for the third process, costs of labour.

However, notwithstanding the advantages that it shows with

respect to the first three processes, the fourth aforementioned known



crystallised nmass into the filter to fill all of the chanbers and to avoid
pl at es braking by conpression onto enpty or partially enpty filter 5
chanbers. An object of the invention is to provide a sinple and efficient
solution to the aforesaid difficulties which arise when carrying out the
above nmentioned fourth process. To this end, the process according to the
I nvention consists 10 in melting the fa#ty substance, dividing the
nolten mass into beads which are as honbgeneous as possi bl e and which have
di mrensions as regul ar as possible, feeding these beads into an agueous
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causes thessurf ghamblerd. he 20 beads to solidify quickly and progressively
the entire mass thereof, maintaining the fatty substance beads in
suspensi on in said aqueoufnNs@Pigct o¥f, thedjinnantion ishdot prgvidertairsimple tans
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as possible, feeding these beads into an aqueous solution refrigerated
previously to a temperature lower than the melting point of the fatty
substance, adjusting the concentration of the fatty substance relative to
15 the aqueous solution in function of the capacity of this solution to absorb
the amount of heat required for solidifying the fatty substance beads,
controlling the feed rate of said beads into said solution in order that
each fatty substance bead is subjected instantaneously to a
beads/agueous solution heat exchange which causes the surface of the
20 beads to solidify quickly and progressively the entire mass thereof,
maintaining the fatty substance beads in suspension in said aqueous
solution, adjusting the temperature of the beads/solution mixture to
enable the crystallisation of each bead to stabilise, maintaining said
mixture temperature until said crystallisation is completely stabilised,
25 subsequently transferring the beads/solution mixture to the filtration
location whose surfaces which come into contact with said mixture are
kept at a temperature near the temperature of the mixture, separating the

fatty substance beads under a low pressure from the agueous solution,



A further object of the invention is an apparatus for carrying out said
process. 5 According to the invention, this apparatus
conprises a crystallisation chanber connected to a source of nolten fatty
substance, to a source of aqueous solution adapted to make the tenperature
of the solution adjustable and to a filter press equipped with plates the
wal | s of which being arranged to be suitedSfor being brought to a

determ ned 10 tenperature, neans di sposed within the chanber, near the
| ocation where the nolten fatty substance is fed therein, and arranged to
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where the molten fatty substance is fed therein, and arranged to divide
this fatty substance into beads, means arranged for controlling the feed
rate of the molten fatty substance in the chamber and the concentration
of the fatty substance beads into the aqueous solution, means arranged
15 within the chamber for maintaining the fatty substance beads in
suspension in the aqueous solution, means provided within the chamber
and connected to an external source of cooling fluid, which means are
arranged for maintaining the temperature of the fatty substance
beads/aqueous solution mixture at a determined value, and means
20 arranged to enable said mixture to be transferred from the chamber to
the filter.

Other details and particularities of the invention will become
apparent from the description of the drawings annexed to the present
text and which illustrate, by way of non-limitative examples, the process

25 according to the invention and show the apparatus for carrying out this
process.

Figure 1 is a very schematic view which illustrates the

process and shows the apparatus according to the invention.



Figures 3, 4 and 5 are perspective detail views with partial cutaways
showi ng variants of the crystallisation vessel shown in Figure 5 2.
Figures 6, 7, 8 and 9 are schematic el evational and sectional views of
filtering element of the apparatus according to the invention, Figure 6
showi ng this elenent enpty and awaiting the supply of said fat

beads/ aqueous sol ution mxture, Figure 7 $howing this supply 10 whi | st
Figures 8 and 9 show respectively the conpactation of said m xture and the
di scharge of the solid material cakes. In the different figures, the sane
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in the different figures, the same reference numerals
indicate identical or analogous elements.

First of all, one will notice that, within the scope of the

15 present invéntion, the expression “fatty substance” has a meaning which
is as large as possible and which will comprise consequently as well fats
containing fatty acids as fatty acids as such, whether these fats and fatty
acids are of the lauric or non-lauric nature. However, as was set forth
already previously, the process of the invention is particularly suited for

20 the treatment of lauric fats and lauric or non-lauric fatty acids.

The process according to the invention illustrated in the
drawings is more particularly destined for crystallising fats of the lauric
type, in an aqueous solution, in view of their later fractionation by
pressure filtering, with recovery of this aqueous solution during the

25 filtering. This process consists first of all, in 1, in melting the fats and in
dividing, in 2, the molten fatty mass 3 into beads 4 which are as regular
as possible and which are fed in an aqueous solution 5 previously
refrigerated to a temperature lower than the one of the melting point of

the fat. The concentration of the fat beads relative to the aqueous



necessary anmount of heat for solidifying the fat beads and, in 6, the feed
rate of the beads 4 in the solution 5 is controlled so that each fat bead
i s instantaneously subjected to a beads/agueous sol uti on heat exchange 5
whi ch causes the surface of the beads to solidify quickly and the entire
mass thereof progressively. The fat beads are kept in suspension, in 7, in
t he aqueous sol ution and the tenperature of -the beads/sol ution mixture 8 is
adjusted to enable the crystallisation of each bead to stabilise and this
m xture tenperature is maintained, in 7, until said 10 crystallisation
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whose surfaces which come into contact with said mixture are kept at a

temperature near the temperature of this mixture. First of all, the fat

beads are separated, under a low pressure, from the aqueous solution

15 and then the liquid portion of the fat is finally extracted, under a high
pressure, from said fat beads.

In the process illustrated in Figure 1, the fat beads 4 are
crystallised discontinuously by feeding, in 7 in order to form the
beads/aqueous solution mixture, a given volume of fat beads in a given

20 volume of aqueous solution, which is prepared in 11 where it is recycled
after filtering of said mixture. After having composed said mixture, it is
maintained, as set forth hereinabove, in 7, until the crystallisation of the
fat beads is completed. Only when this crystallisation is stabilised, the
mixture is transferred to the filtering location.

25 According to the invention, one could also provide to
crystallise the fat beads of said mixture continuously and this by
circulating the refrigerated aqueous solution in counter-current with
respect to the flux of the fat beads until the crystallisation of said beads,

which are kept in suspension in the agueous solution, is stabilised. An



advant ageous way for doing this would be'to feed the nolten fat at the
bottom of a vertical columm, through a device for dividing the fat into
beads as illustrated by any one of the Figures 2, 3, 4 or 5. Through the
vertical colum flows then a flux of aqueous solution, going fromthe top 5
towards the bottom of the colum in a continuous or pulsed way. The forned
and progressively solidified beads are thu8-noved upwards due to their
specific, weight which is lower than that of the solution. The _
beads/sol ution m xture flows then over, at the top of the columm, into a
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In the process illustrated in Figure 1, there is fed in 7, i.e. in

15 a crystalliser, an amount of aqueous solution which is determined by the
desired concentration of the mixture formed by this solution and the fat

beads 4 which will be fed therein, the temperature of the aqueous
solution being adjusted, prior to this feeding, to a temperature lower than

that of the melting point of the fat. For palm fat, the temperature of the

20 aqueous solution will be comprised between 5° and 27°C and preferably
between 8° and 20°C. The fat is fed into this aqueous solution in the

form of homogeneous beads, the diameter of which is comprised
between 0.1 and 5 mm, but which is preferably situated between 1 and

3 mm. The aforementioned concentration of the fat beads relative to the

25 aqueous solution will be from 10 to 70 %, and will preferably be
comprised, for palm fat, between 20 and 50 %. The fat beads are kept in
suspension in the aqueous solution by a stirring movement until the
feeding of said beads into this solution is stopped. Once the

beads/aqueous solution mixture is formed, its temperature is kept



-9 - between 10[err] and 23[err]C, and preferably between 17[err] and
20[err]C, such as to stabilise the crystallisation of each bead of the

m xture. Keeping the mxture at tenperature is done by controlling, in a
preci se way, the tenperature of said mxture through that of a cooling
liquid 12 and takes 5 between 2 and 24 hours, and preferably, for palm
fat, from4 to 10 hours. Wen the beads/ agdieous sol ution m xture has been
kept for the desired period at tenperature, it can easily be transferred
ei ther by punping, as shown in Figure 1, or by pressure difference, into
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According to thsolutiyenkillofirsanst &i$ hewpatated frorflr el Adurd kR fpfrasdtres for
carrying out said process conprises a crystallisation chanber 13 connected

to a source 14 eAMPDsedheiweery 1sioodbars e asdodesmraayerabin if, thpidaui
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between 15 to 70 bars and preferably, for palm fat, of 20 to 40 bars.

15 As aqueous solution use can simply be made of water but
in order to avoid, on one hand, an untimely saponification of the free fatty
acids contained in the fat and, on the other hand, a mutual
agglomeration of the fat beads, an aqueous solution is provided which
contains an acid and a surfactant. Before feeding the fat beads in the

20 solution, this acid is dosed therein to obtain a pH situated between 6.8
and 7.0 and this weak acidity of said solution is maintained. Preference
will be given, for its anti-oxidising effect, to citric acid although there
would not be any inconvenient in using other, more economical acids. As
to the surfactant, there will be chosen advantageously, for palm fat, an

25 emulsifier of the anionic, cationic or zwitterionic or non ionic type.

According to the invention and as shown in the drawings,
the apparatus for carrying out said process comprises a crystallisation
chamber 13 connected to a source 14 of molten fatty substances, to a

source 15' of aqueous solution adapted to make the temperature of the



-10- solution adjustable and to a filter press 10 equi pped wth plates the
wal-l s of which being arranged to be suited for being brought to a

determ ned tenperature. Means 15 are disposed within the chanber 13, near
the location 16 where the nolten fatty substance is fed therein, and
arranged 5 to divide this fatty substance into beads 4. Means 6 are
arranged for controlling, on the one hand,10the feed rate of the nolten fat
in the chanber 13 and, on the other hand, the concentration of the fat
beads in the aqueous solution. Means 17 are arranged within the chamber 13

for maintai ni ngsbhiohaidjlsasie ary Mﬂﬁéﬁﬁl@%slm &69ippad MAHSpIafisithieORalighhi | st
10 means 18 are provided within the chanber and connected to an external

source 12 of co6f whett being, arangedhtnbaisuiteg fondeingpeaught te aodetenmirient
beads/ aqueous s Lon mxture det erm ned.. val nmeans bei n
arranged for tr ety it 15, dte SsBpd SO R EREE 1R NEHotA | or
10, the walls Ofodé‘ﬂbﬁhwﬁer%etﬁ@%@l@brpiét@ ﬁ%iéd& iS ke theraH, %'n@eé?r%"ibdeﬁf tank
15 20 and circul ated by a punp 21. Means 22 are noreover provi

recycling Bhe atueide ﬂbisuﬁattgnsubmamﬂe rde tesels 4epiessised are amended tfer from
the fat beads, towards the rce

l.u h
coul d be made ofORECIHRE: &P Pn?yé@”%f "Eﬁg :Jr% e'ssg’(f tblﬁoa‘?gﬁﬂe%?u?‘t thu%se
advant ageous tocHéﬁR@r ‘?é%ﬁdabh'tﬁ?tdﬂ%} ty(%d thé BBABSHtr DONE rhfbEAGIES 1

and 2 which is of e cylindrical vessel type wth a vertical axis and an

insul ated wal | @& aghees solutien.ndleting 17adreyarsamgednditain thef etambert 12 fot t orn
in 16, which vessel co ri ses, over an i ortant portion of its hei

the one hand, aMaHel Fﬁﬁ@% beggls, i SHSPRNIN At anHePys spudien W@ﬂat Whl ch
forms saidg ”eanﬁ'le]a%sf‘@a rovidBy \Dﬁﬁh%@%hﬁ%&ﬁ'%ﬁ&%%&?&ok %H%x hal

beads/ aqueous solution ure at a ermne ue an he o

hand, an agit at epureé ﬂ.@rcﬁfedo@ingaﬂahﬁffbr mintaddingntheh tervperatiresof thatfat he
axis of its shaft 25 coincides with the vessel axis. Blades 26, which are

preferably direbepdslanucays splgondnidurgialta detereined valuai means théeing
longi tudi nal di 5%%@88 f8rf tré#s‘?emﬁ%féa@%xture from the chamber 13 into the filter

10, the walls of which are tempered by a cooling fluid contained in a tank
15 20 and circulated by a pump 21. Means 22 are moreover provided for
recycling the agueous solution, which has been separated in the filter
from the fat beads, towards the source 15' of aqueous solution.
Although use could be made of no matter what type of
crystallisation chamber, it is advantageous to use a crystallisation
20 chamber 13 shown in Figures 1 and 2 which is of the cylindrical vessel
type with a vertical axis and an insulated wall 22, wherein the molten
fatty substance is fed at the bottom, in 16, which vessel comprises, over
an important portion of its height, on the one hand, a heat exchanger 23
which is co-axial to the vessel and which forms said means 18 for
25 maintaining the temperature of the fat beads/aqueous solution mixture at
a determined value and, on the other hand, an agitator 24 formed by a
shaft mounted on the vessel so that the axis of its shaft 25 coincides with
the vessel axis. Blades 26, which are preferably directional, are regularly

distributed according to the longitudinal direction of the shaft and



according to planes passing through the axis of this shaft, said agitator
form ng said means 17 for maintaining the fat beads in suspension in the
aqueous solution. Said neans 15, arranged for dividing the nolten fat into
beads, are formed in the chanber 13, as shown in Figures 1 and 2, 5 by a
regularly perforated plate 27 which is fixed, by its circunference, into
the |l ower portion of the vessel to the i ndér wall thereof, this plate 27
which is flat and perpendicular to the vessel axis, could, according to the
i nvention, also be arched, either convex or concave, the di nensions of the

. . . . : . 0
perforations ZBaé)@brﬂgwgff@EI?Heb "hes8iMy ir@ﬂﬁ;ﬁ tﬁé‘%x%fﬁf‘eﬂwgsgsﬂﬂ )Ljéﬁ% ;Q(&é{ralf@-?,l -

beads 4. The cooling lI'iquid, which Circ es In at ¢ .
constant |y cont fosmirgisaictmears pédor mairtaining the faebpadsirusesperdidn & theow

b f th 29. Mst oft this liquid wll be water or,
\r/\ﬁteﬁ rgqma?gz gﬁq‘t‘%‘ﬁi%g@% §P5§S W%ﬂsif%r%"é;g%éa %Ird'é(fm”%rtﬁ‘ﬁ)yn@lﬁ@ ftycol .

As sh in Fi : ' d 5 A rr ed for
Gviding the mottGbepaseeonhof 1346 EMBRbERTSE aSsABAntn, Fgyres, FEh@™e

| ongi t udi n@l beby < segulanty peifopaied cblatet 27 avtiitiatie fik@df byeits virtlthferbhge, vessel
at right angles, %o t he axis thereof and Frovi ded with a central opening 31.
A duct 32, whi ciRtQ thejower poriiens ohthenvesset knthe isger wallitheeaof his plate 27

ci rcunf erence i; ' e ahoye said pl.ate 30,
o Dol 35, "ol sopiefls e SPH i gaE 1 e R B ESu3 e R e ey ¢ ha
a space 34 rensinventien veleo beharchiepeeitRal E6MY 0BBoRtaviitle Hipbndifstdie bel |
33, this bell being regul arlgé perforated 36, over its entire circunference,

in the zone t heNedlertyAHPNS &8 edtaeesaria fusetion of thendesitest wlgmeapfdhehat of

. i n_ Fi 25 h 15
coul d arshbe arstoHE borifne (B P ceeh e B cbeBRntSrani
angl es to the adrstattyy esitraiRd witlordspecoRy Bothals tehpreat.As aRRHRIMEF ra18- Each

of these openings 36 is capped by a box 37 having a U shaped section with
unequal hei ght sbyvmeans ¢fl thegusns @9aMp Dftenhitisis bigwidbwilh pefwated orowhea upper

side of the pl arteeq‘ul?n"gd% thg?ertnbgﬁatspegg rﬁ&tl?rfe oift\/\?ater and propylene glycol.

As shown in Figures 3 and 4, the aforementioned means 5,

15 arranged for dividing the molten fat into beads, may also be of the
circular or longitudinal bell-type and disposed onto a plate 30 fixed within

the vessel at right angles to the axis thereof and provided with a central
opening 31. A duct 32, which is open at its both extremities, is fixed to

the circumference of this opening 31 so as to extend above said plate

20 30, a bell 33, also fixed to this plate, capping the duct 32 in such a way
that a space 34 remains between the upper extremity 35 of said duct and

the bell 33, this bell being regularly perforated 36, over its entire
circumference, in the zone thereof comprised between the leve! of the

plate 30 and that of the upper part of the duct 32. As shown in Figure 5,

25 these means 15 could also be formed by a flat plate 30 fixed within the
vessel at right angles to the axis thereof and showing parallel elongated
openings 36. Each of these openings 36 is capped by a box 37 having a
U-shaped section with unequal heights of the flanges 38 and 39, this box

being fixed to the upper side of the plate 30 by the free edge 40 of its



-12 - longest flange 38 whilst the free edge 41 of its shortest flange 39
shows notches 42 which are reqgularly divided over its entire length. This
box 37 conprises between the two flanges 38 and 39 of the U shape and
parallel thereto a flat vertical partition 43 fixed to said plate and

di sposed 5 bet ween sai d el ongated opening 36 and the | owest flange 39 of
the U- shape, the height of this partitioe23 being such that a space 44
remai ns between its upper edge 45 and the web 46 of the U The filter 10,
one el ement of which is schematically shown in Figures 6 to 9, is a

hanber ed pl at ' S | I
Chanber 47 bei ni ey Gade e, HTE T Hech o AT RN prisst MEhodRRs, 4o,

it is possible notdhesdtwhiohsaneriegatirlyl divided Dver itpentité engiiedTsiseex 31 t he
filter are as follows - Feeding of the filter with fat beads/agueous

sol ution mi xtur EOMPHSEY PEWGERetnS Wei flangasn g8+ pash $heofnties U-paapatanstads
i n suspensi on, ggf%]le]rghere%ae 'flgg(/gﬁiéépgarltinﬁn %%I‘ag@ sltagd ﬁ}gﬁé%ﬁ?{@?@géedl to 4

bars in order to extract ueous ‘sol uti on

recovered, 5i n Sbetveeerasaidoelbegatdsepening B6 and Geenewéstriariie Bo Wiareay- 47 by
bringing the back of each nenbrane 48 at a pressure conprised between 15
and 70 bars, dufhapeihedieigitofibis partition dgikeinesuch thatia spece 44 remainauded,

in 52, and | eav élﬁ'f Qa%y) C e 56 with a high nelting
poi nt (Figure 8?.&‘/{/ g%\nnﬁé t eg%égégﬂéﬁé&ge&s&%@fﬁﬁ @n mxture feeding
ducts 53. - Blowing the fTheritee 10ubhetelémehs oPdhich EVasHiMmatRaIy oW cui t
55 for pressurising the nenbranes 48. 25 - Denolishing the cakes 56

(Figure 9). - droEiguges eta P ised chambsrep patadilter-oress khewnrpersseyreath a new
amount of 4gai d, fRLL EerfeROSNLS JRHUNY pfdiusd with a flexible membrane 48
behind which, in 49, it is possible to feed a pressurised fluid.
The operation sequences of the filter are as follows :
~ Feeding of the filter with fat beads/aqueous solution mixture, in 50
(Figure 7), filtering from the mass the fat beads in suspension, then
15 increasing the pressure to a pressure of 1 to 4 bars in order to extract
the aqueous solution which is immediately recovered, in 51, so as to
be reused in 11.
- Compacting each chamber 47 by bringing the back of each membrane
48 at a pressure comprised between 15 and 70 bars, during which the
20 liquid portion of the fat is exuded, in 52, and leaves in each chamber
47 a product cake 56 with a high melting point (Figure 8).
- Blowing the beads/aqueous solution mixture feeding ducts 53.
~ Blowing the filtrate outlet ducts 54.
- Evacuating the circuit 55 for pressurising the membranes 48.
25 ~ Demolishing the cakes 56 (Figure 9).
— Closing the filter and preparing it for the transfer of a new amount of

said, after a possible washing cycle.



-13 - It has to be understood that the invention is in no way limted to
the descri bed enbodi nents and that nmany nodifications could be applied
thereto without |eaving the scope of the present patent. O course, any
fatty substance other than a lauric fat could 5 be treated in the sane
way or in a way substantially simlar to the illustrated process. It is so
that the use of the aqueous sol ution conpdsed of water and an acid for
avoi di ng saponification of the free fatty acids of the fat is to be

concei ved of course only in the case of the treatnent of a fat. -14 -
CLAIMS 1. A process for crygagltbi 5é NthderétbibdSiHas tABGATentidh Reihi £!vidy
lauric fats and lauric or non-lauric fatty acids for their subsequent
fractionati on e$péieddolthelsiespribed @mbddimentsi ang thatamany erddifestionstdoatd it 5

consists in nelting th at subst ances,  dividing.the nolten mass into
beads whi ch ar ebﬁ Wﬁééﬁ@fﬁ@"ﬁ@%@égm thaﬁ?&pWﬂ?éfPP RERRENYPRISN ons as
regul ar as possible, feed,i i i
refrigerated previously t(??gopgsr%garngﬁgﬂz siu%&\%ﬁ?h%ﬂéfﬁ'@néﬁ’ %dg%;gtﬁorl#d
the fatty $ubst becteated| irsthegsanie waynoeninr at wap suibstdnetidligt similkd to the
substance relative to the aqueoHs,sqution in function of the capacity of
this solution t8lusté R'RESSHoiintS 10 HBat thequs? cof dbe aeveels \salgtiarhe

ol uli on i n or a6 PRapd SANERL A 0P ah e THE akGlnd aBeAa Br il tred ¢

of

solution in order

i nst ant aneous| yfdtty aciisafshadatesus brotaridedrechehtowrse g W 68sel bf the
causes the surface of the beads to solidify quickly and progressively the
entire mass thet@gtment®fid @tni ng the fatty substance beads in suspension in
sai d aqueous solution, adjusting the tenperature of the beads/solution



m xture to enable the crystallisation of each bead to stabilise,

mai nt agnd ' ) re tenperature until said crystallisation is 20

conpl g'ﬂ'@mﬂrﬂ,ﬁwgw subsequently transferring the beads/sol ution mxture
to thexti At I tion whose surfaces which conme into contact with said
m xture are kept at a tenperature near the tenperature of the m xture,
separating the fatty substance beads underl4a | ow pressure fromthe aqueous
solution, and finally extracting fromsaid fatty substance 25 beads,
under a high pressure, the liquid portion of the fatty substanceb 2. A
rocess according to claiml1, characterj iy that the fatty substances
gre crystallised discontinuously by feeg‘i’%Masqgi ven fatty substance beads
vol ume into a given aqueotdsAswoutsoforverlstattising fatthSsubstandes)li® GREfcular
according to claim1, characterised in that the fatty substances are
crystal | i sed com4ifudetsl gndylasriecar Nonigusisi tattyg@etsiss faoltheir osubisequent

- i1 he f .at t d .
2 "M process. aclaPlionaRt pet Bl "y "arkEsde, iflbilo TURGRRIEA MRl it
that the mdl t enchasisis BuUhslting the batsy bbstaMEsks dilidiry BeRdtolteavinagsanto

di amet er conprised between 0.1 and 5 nm 5. A process according to claim4,
characterised i Regfst Wit d@ran@sehogiogangobsa@s ipossibier anddwhathweeavel and

t0'5, ch ricassiens s Soe BE Bhe hie, e douledt brels rdaan salemtian  at

to 5, characteri

are fed into ansgRMeAUSHigErelddopratiNEs (CENBRMcrAErd SowMHarseR RRIMREN 5

and 27[err]C. 7. A process according to claim®6, characterised int t he
15 t enper at upeindfoft the dafte aubstanicet iasijustinge thepcoseenthatioveard Bieafatty

. 48, di f t.h | .ai to 7, .
char act er 1Ded | RURRANCR BFTE 18 e 2olPtes Safondnauei aaihg Sapaciy of

this solution to absorb the amount of heat required for solidifying the fatty

substance beads, controlling the feed rate of said beads into said
solution in order that each fatty substance bead is subjected
instantaneously to a beads/agueous solution heat exchange which
15 causes the surface of the beads to solidify quickly and progressively the
entire mass thereof, maintaining the fatty substance beads in suspension
in said aqueous solution, adjusting the temperature of the beads/solution
mixture to enable the crystallisation of each bead to stabilise,
maintaining said mixture temperature until said crystallisation is
20 completely stabilised, subsequently transferring the beads/solution
mixture to the filtration location whose surfaces which come into contact
with said mixture are kept at a temperature near the temperature of the
mixture, separating the fatty substance beads under a low pressure from
the aqueous solution, and finally extracting from said fatty substance

25 beads, under a high pressure, the liquid portion of the fatty substance.
2. A process according to claim 1, characterised in that the
fatty substances are crystallised discontinuously by feeding a given fatty

substance beads volume into a given aqueous solution volume.



9. A process according to claim6, characterised in that, in order to avoid
saponi H cation of the free fatty acids contained in the fat 20 beads,

sai d i ,j!ﬁﬂﬂ"mu”m&mr s conposed of water and an acid. 10. A process
accor diZRgc o] el characterised in that, before feeding the fat beads
into the aqueous sol dtion, the acid is dosed in the water so that the pH of
this solution is conprised between 6.8 andlS- 0. 25 11. A
process according to either one of the clainms 9 and 10, characterised in
that use is made, for its anti-oxidising effect, of citric acid. 12. Ah
rocess according to an n | ik i, el ' at,
!On order to mai n'?ai n thg %bﬁn%ﬁgﬁgﬁa?%%d@cﬁ élg{n&)ﬁ Cﬁg%%é@&gdu S glrtuli:}%é bead
in the aqueous $attyt sustances carv cirgstallised! cagtihooesiat ben cirtuldiege daidds,
sai d aqueous sol ution co tr.i ses a syrfactant. 13. A process according to
claim 12, char a@ﬂé‘?PE@dsqqﬁ I9Thdp gounte-fdrent witthprsAsct 4o the flakt ahifathan
enul sifier of tReHaAHNRBIHeagsdti onic of zwitterionic or non-ionic type. 14.
A process according to any one of the clainms 1 to 13, characterised in that
the fatty substance beads4afepiozptsiatcordingnsi amy iomet be tiae] wisitis $0louBi on,

by agitating the, beads/solution m xture. 10 15. A process
a%:/cor ding to cl &hafasterised M dbal e moltemiatty aubstagee Heass ysdividedadntan of

it ai ned. bei weSRCTSPRTIG® Sy BHRpeSty BEREHTRISHP SRl g to ol arm

15, characterised in that 5t Aeroeeseastsrimgoo ¢l Uathherisiaeuipomat g@ ution

m xture i s maintai ned 15 bet ween 17[err] and 20[err]C. 17. A process
accordi ng to anfiametesof theebeads isscompriseddetween 1 and 3'mm.
10 6. A process according to any one of the claims 1 to 5,

characterised in that the beads of fatty substance, such as palm fat, are
fed into an aqueous solution whose temperature is comprised between 5
and 27°C.

7. A process according to claim 6, characterised in that the

156 temperature of the agueous solution is comprised between 8 and 20°C.

8. A process according to any one of the claims 1 to 7,
characterised in that said aqueous solution consists of water.

8. A process according to claim 8, characterised in that, in
order to avoid saponification of the free fatty acids contained in the fat

20 beads, said aqueous solution is composed of water and an acid.

10. A process according to claim 9, characterised in that,
before feeding the fat beads into the aqueous solution, the acid is dosed
in the water so that the pH of this solution is comprised between 6.8 and
7.0.

25 11. A process according to either one of the claims 9 and
10, characterised in that use is made, for its anti-oxidising effect, of citric
acid.

12. A process according to any one of the claims 1 to 11,

characterised in that, in order to maintain the homogeneity of each fatty



characterised in that the fatty substance beads are fed in such an anount
I n the agueous solution that a concentration of 10 to 70 % of fatty

subst an ' uﬂ“ i d aqueous solution is obtained. 20
18. A pﬂm“g mmgu to claim17, characterised in that the amunt of
fatty substance Heads fed into the aqueous solution is such that said

concentration is conprised between 20 and 186 % 19. A process according to
any one of the clains 1 to 18, characterised in that, in order to assure
the total solidification of said 25 beads, the tenperature of the fatty

subst ance beadsigestanss %@butiiﬁntﬁ%taaueow eBiumbAl O%gi ey é\/d?ﬁggn%ﬂfal,

conpri sed between 2 and 24 hours. . A process according to c
charact eri sed i aggloateratien pef ithesd dreadsi, céait haqueogee rsttiution aontpréses X ur e

is maintained is rgo&gr{(sed bet ween 4 and 10 hours. -17 - 21. A process
according to anyY®eaBF the clains 1 to 20, characterised in that the

aqueous SOl ut i on s 'separ gl orbtedd bESIHRG td BRI GRheALBI|ATRE beads

at a pressure conprised between process accordi ng tto any
one of the5cl ai theré is chdtenbas surfamtart eni eadisifiertdfathe ahibaic, atibniz of

separated the fatty substance beads fromsaid solution, the fatty substance
beads are subj e€VBEORIGOMITQING YSpri sed between 15 and 70 bars so as to

exude and filter the |i q_ui% @%ﬁ%’%‘?ﬁ#@%‘i"ﬁﬁ@%@f %%{y %ﬁgséfatﬂ%ecllaﬁ"f‘s% ng ?.%3- R

resi due a product cake w

process accor di ggareetetisaidin2Rat thBdaRg sabstaade beatibaire kBpt BY RigH invhi ch
the fatty substance beads are subjected is conprised between 20 and 40

bars. 24. A protesaaupaus saluiion dyaagitasing toe beresispition mixture23,

eparat od Ot from sai d 1oy obernee o xR e “CafabisdR i el
during the crystallisation of the fat beads, the temperature of the fat
beads/aqueous solution mixture is maintained between 10° and 23°C.

16. A process according to claim 15, characterised in that
the temperature of the fat beads/aqueous solution mixture is maintained

15 between 17° and 20°C.

17. A process according to any one of the claims 1 to 16,
characterised in that the fatty substance beads are fed in such an
amount in the aqueous solution that a concentration of 10 to 70 % of
fatty substance relative to said aqueous solution is obtained.

20 18. A process according to claim 17, characterised in that
the amount of fatty substance beads fed into the aqueous solution is
such that said concentration is comprised between 20 and 50 %.

19. A process according to any one of the claims 1 to 18,
characterised in that, in order to assure the total solidification of said

25 beads, the temperature of the fatty substance beads/aqueous solution
mixture is maintained for a period comprised between 2 and 24 hours.

20. A process according to claim 19, characterised in that
the period for which the temperature of the mixture is maintained is

comprised between 4 and 10 hours.



25. An apparatus for carrying out the process according to any one of the

cl ai muﬂmcteri sed in that it conprises a crystallisation
chaﬂ‘\m{!ﬂ%mw d to a source (14) of nolten fatty substances, to a
sour of aquéous sol ution adapted to nake the 20 t enper at ure of
the solution adjustable and to a filter press (10) equipped wth plates the
wal | s of which are arranged to be suited-fGr- bei ng brought to a determ ned
tenperature, neans (15) disposed within the chanber (13), near the | ocation

(16) where the nolten fatty substance is fed therein, and arranged to

divide this fatty substange A’}?}r@c@@ﬁa%@o@gﬁ‘&) gﬁ% onel 89 tHY Elgﬂggq {Pho

controlling the feed rate of the nolten y substance In't chanber (13)
and the concent charamterised inehbatheyagudmisasuleatidre axdsepartted, vy figuieguom
solution, nmeans (17), arranged within the chanber (13) for maintaining the
fatty substance”?fegétél qubst W?estﬁ%%?ﬁti%ﬁr%@ﬁ@o@aﬂ&f%ﬁe%%ﬁiéﬁh,4 Basans (18)
provided within the chanb : -1 e |, squrce
(12) of cooling fluid, m?ghﬂﬁgﬁggg;rsgégﬁ‘rﬁﬁ?tgﬁgwé’r”en‘gfi mea¢'%ﬁ‘51§qth°egb‘l'

tenperatur & of thardotdrisedsinotiaansiterbieads] deparited Ipk Uhitg substdndeebdda
determ ned val ue, and nmeans (19) arranged to enable said m xture to be

transferred froffPihaaigfphian, the fatty sybstamnce beads are subjected to zepreasure
appar at us accor dj . i , £ i sed i hat the filter and, the
aqueous sol uti ogb@%&%‘_&%@%@é %r&gr@c {’%‘r?) g%%rsat%g o?n‘glﬂlnﬁxﬁtﬂﬁ%_“ﬁH@
filtered aqueoquﬁmrubf He tRtybeusaNee fshvirdy as ABsRIDBAS Produd Cakedivitg 4 0
either one of the clains 25 and 26, characterised in that said

crystal | i sati onhighemsling(pant.i s of the 10 cylindrical vessel type with a
'S Fed at Phe bottom  whi 4 3 RUUET S, BREVALESIO IR 2, THEBFERES JBlFon of
its height, on e pegsitandt WhidRatheXaipNaMstartc) pMiidsh ok &@jéctbal d 0 the
vessel and which fornms said neans (18) for nmintaining the ter’rﬂerat ure of
the fatty subst aomerised between 20 and 40 bars.
24, A process according to any one of the claims 1 to 23,
characterised in that the aqgueous solution is recycled after having
15 separated it from said fatty substance beads/aqueous solution mixture.
25. An apparatus for carrying out the process according to
any one of the claims 1 to 24, characterised in that it comprises a
crystallisation chamber (13) connected to a source (14) of molten fatty
substances, to a source (15') of aqueous solution adapted to make the
20 temperature of the solution adjustable and to a filter press (10) equipped
with plates the walls of which are arranged to be suited for being brought
to a determined temperature, means (15) disposed within the chamber
(13), near the location (16) where the molten fatty substance is fed
therein, and arranged to divide this fatty substance into beads, means
25 (6) arranged for controlling the feed rate of the molten fatty substance in
the chamber (13) and the concentration of the fatty substance beads into
the aqueous solution, means (17) arranged within the chamber (13) for
maintaining the fatty substance beads (4) in suspension in the aqueous

solution, means (18) provided within the chamber and connected to an



15 beads/ aqueous solution m xture at a determ ned val ue and, on the
ot her hand, an agitator (24) forned by a shaft (25) nounted on the vessel

so that i ' ﬂs with the vessel axis, blades (16), which are
prefer abl‘ﬂl‘lﬂmﬂ“ﬁm“ﬂ eing regularly distributed according to the

| ongi t udi rtal di Fection of the shaft (25) and according to planes passing 20
through the axis of this shaft, said agitdBor formnming said nmeans (17) for

mai ntaining the fatty substance beads in suspension in the aqueous
solution. 28. An apparatus according to claim 27, characterised in that

sai d neans (15) ex@rﬁé‘l”@@@rc@aopzqi ?ﬂ @FBQn%?&i@PWh Tl dns %?S%ﬁ}ﬁecf%r .

I nto beads, are fornmed by a regularly p orated plate ( I s”fixed,
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wal | thereof, this . plate, (27), being either flat and perpendjcular to the
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-19 - 29. An apparatus according to clarm erise at said

means (15) 5 arranged for 26vAniapparaesnaddordingatd glaimbss adegractrsdaerds
(4), are of the_circular or Iongitudi nal bell-type and di sposed onto a
plate (30) fixethati tﬁﬁl terang db8erqiggoLS galutigngb@wce ccarmrriss imeante(82f 5

d ovi ded w | ) lch is open at its
foo oxtrem 1 es 1E0REd or Aloyig Mg ierslag ot Shidi 0 s lseleklng above
said plate (30), a bell (23)Anappardtisetcbaindits atheF @neCaPicndlatie At
(32) in such a way that a space (34) renains between the upper extremty

(35) of 'said dugfdZf chreadieriseq sujhatisaid cotallisationy chagbral13) iseof theat ed,
betueen 10 | evETisrioBh vEBhel GBS JolRal o= e ERiastiled Walbf2Bt < he
duct (32). 30. wherdlpahat moltes qatylisiBstance! iai fad2dt tHehBoRsHERMEH vedsbhat
said neans arranged for dividing the nolten fatty substance into
comprises, over an important portion of its height, on the one hand, a
heat exchanger (23) which is co-axial to the vessel and which forms said
means (18) for maintaining the temperature of the fatty substance
15 beads/agueous solution mixture at a determined value and, on the other
hand, an agitator (24) formed by a shaft (25) mounted on the vessel so
that its axis coincides with the vessel axis, blades (16), which are
preferably directional, being regularly distributed according to the
longitudinal direction of the shaft (25) and according to planes passing
20 through the axis of this shaft, said agitator forming said means (17) for
maintaining the fatty substance beads in suspension in the agueous
solution.
28. An apparatus according to claim 27, characterised in
that said means (15), arranged for dividing the molten fatty substance
25 into beads, are formed by a regularly perforated plate (27) which is fixed,
by its circumference, into the lower portion of the vessel to the inner wall
thereof, this plate (27) being either flat and perpendicular to the vessel
axis, or arched convex or concave, the dimensions of the perforations

(28) being chosen in function of the desired bead volume.



beads conprise a flat plate fixed within the vessel at right angles to the

15 showi ng parallel elongated openings (36), each of

t hese muﬂlmmmmﬂﬂmWed by a box (37) having a U shaped section with
unequal *hef ght s "of St h& flanges (38, 39), this box being fixed to the upper
side of the plate (30) by the free edge (40) of its |ongest flange (38)
whil st the free edge (41) of its shortest-fT™-ange (39) shows notches (42) 20
which are regularly divided over its entire length, said box (37)
conprising between the two flanges of the U shape and parallel thereto a

flat partition (43) fixed200Afaasharhitiseaddtsidfigs RPTRAMPEY WeRAratfbriker ?nga_t ed
opening (36) and the | owest flange (39) of the U shape, the height of this

partition (43) ButriaiduneanhitSha asianged(ipg)dividing the ablten fattywssbstanse upper
of the ol arms 2BipeRds Bhaecroectiiar Phiratee peliiga and doepsate
filter-press typatcapiatBgIoikdy WRARY RBS/dRs8l £SrigMAMYIEElo R axis thereof
5 and provided with a central opening (31), a duct (32), which is open at its
two extremities, being fixed to this opening (31) so as to extend above
said plate (30), a bell (33), also fixed to this plate, capping the duct (32)
in such a way that a space (34) remains between the upper extremity
(35) of said duct and the bell (34), this bell being regularly perforated, (in
10 36), over its entire circumference in the zone thereof comprised between
the level of the plate (30) and that of the upper part (35) of the duct (32).
30. An apparatus according to claim 27, characterised in
that said means arranged for dividing the molten fatty substance into
beads comprise a flat plate fixed within the vessel at right angles to the
15 axis thereof and showing parallel elongated openings (36), each of these
openings being capped by a box (37) having a U-shaped section with
unequal heights of the flanges (38, 39), this box being fixed to the upper
side of the plate (30) by the free edge (40) of its longest flange (38)
whilst the free edge (41) of its shortest flange (39) shows notches (42)
20 which are regularly divided over its entire length, said box (37)
comprising between the two flanges of the U-shape and parallel thereto
a flat partition (43) fixed to said plate and disposed between said
elongated opening (36) and the lowest flange (39) of the U-shape, the
height of this partition (43) being such that a space (44) remains
25 between its upper edge (45) and the web (46) of the U.
31. An apparatus according to any one of the claims 25 to
30, characterised in that the filter (10) is of the filter-press type equipped

with membrane plates known per se.



