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O L MODI Fl ®3 béibs279 The dry fracti onat ion processes for tReT/EP9503035
faactionation of fats disclosed in the prior art are all based on the
use of 5 a systemconprising a heat exchanger for'the starting oil, a
crystalliser for the oil obtained after the heat . exchange and a filter -
press wherein crystals are separated fromthe . i quid conponents. - 10
Because of the conditions appliedofiyryosrtnesersrown dry fractionation
processes the products contain | arge anounts of kinetically unstable
crystals. Moreover those known processes r.equire high | evels of
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t he crystal l[lizsatiddrcoipgrednyt®r phic fat 25 nol ecul es. Therefore, our

I nventi on concerns a process for - the crystallisation of polynorphic fat
nol ecules in a pseudo- steady state process, wherein the crystallisation
S ;ﬁ&f(ﬂanahse1qfct@ef¢qmd1bmamsomppyseéndunlsgchh&snaynhmn:dry t he
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| east 12 hr groces¥ etdquire high levels of uh@éftooling, which make
_ the processes difficult to control. As a result of above
15 the products are not optimal for filtering, which results

in poor yields and poor separation efficiency. -

It would be very beneficial if a dry fractionation could be
found, that does not have above drawbacks.

20 .
We have conducted a study in order to find out whether such
a process could be developed. This study resulted in an
_economically feasible (semi-)continuous dry fractionation
process for the crystallisation of polymorphic fat _

25 molecules. Therefore, our invention concerns a process for
the crystallisation of polymorphic fat molecules in a
pseudo-steady state process, wherein the crystallisation is
pérformed in a dry fractionation system in such a way that
the crystal form of the product is a kinetically-stable

30 crystal form, while during the crystallisation a o-value is
maintained below 0.5, preferably below 0.3, more preferably
-bgtween 0.001 and 0.2, during a period of at least 12 hrs,
wherein : |

.O'=1"_S_¢__
35 ' . Sg

S. being : percentage of solids in crystalliser at
crystallisation temperature;



35 S err% bei ng : percentage of solids in crystalliser at
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PCT/ EP95/ 03035 2 2 S[err] being
percentage of solids after stabilisation for 48 hour s at

exit tenperature of the crystalliser. So in order to nmeasure S[err] a
sanple is taken fromthe 5 crystalliser at tine is O hrs and kept for 48
hrs at firfal beingcrypeaidend@ge afpakids aftenwetabitisagion: forndst =48

- hours the
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first time material is taken from the érystalliser for
pressing. o _ :
If S and S; are very close it can be, that the values
obtained (due to experimental inadduracy) are such,'that Sg
< S., so that o is negative. |
c=1- §“_'
Se

Above process according to our invention is ¢conducted in
such a way, that the system is alw;ys close to its
equilibrium, therefore_high_levels of the more kinetically
stable crystal_qum are obtained. The process is best .
achieved by performing a very slow stirring dﬁring the -
crystallisation'step. Consequently the crystals are easier
to filter and an'optimal production in high yields and high
separation efficiency can be achievgd.

- Kinetically stable crystal form being defined as any

crystalform that at the process-conditions at steady-state
does not change substantially during the process and thus

‘may include the thermodynamically stable crystalform.

35

Another advantage is obtained by applying our novel process
on polymorphic fats. The fats obtained according to our
novel process do contain more of the:stable B-crystals,

Y,



30 Kinetically stable crystal form being defined as any crystal form
that at thgoldkesess-conditions at steady-state does not peRA9&03035
gubstantially during the process and thus may i ncl ude the

t her modynani cal |y stable crystalform 3 35 Another advantage is obtained by
appl yi ng our novel process on pol ynorphic fats. The ‘fats obtained
according to our novel process do contain nore of the stable
[err]-cryst

PCT/EP95/OBS§§n the prd@gé%glgézé%e conventlo??l proceiﬁes e products of
t he conventF@ﬁ&ﬁlpr6@é3@@§e(W%T%hYStal%bntBPﬁYmarphéPefPeﬁrFﬁeﬁﬁbtaIs)

Pol ynor phi cqbatifebeia’d fats, dQ,fh'a'i:e%a@'ﬁ driistalide CAD S1tSdPéht S€rvBtal-

di fferent cr st al - f or ms. Thé above-nenti oned process can be run
as a pseudofSFESdy state process for nore than 24 hours, preferably for
nor e 5than 48 hours, while even a period of nore than 60 hours can

be achieved 0 s.lo
m ni mum r esi Hén(a:gotvene ?-'tei(rarn%')ta &ﬁ-o@%@% Q% %%@‘s‘?zra%t albﬁ?sglilés _Sgeg ul: d be
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) ng I ned as : err

residence time ([err _
Aver age fl o%RPaPe8 B& ﬁ&VGéflned as: total volune of 20 material taken from
the crysgdpal li ser during one experinent divided by the total tine of the

experinment (startin For_ the above-nentioned a-values to
be achi eved? °Ft t?‘? gbm’?uf“?&ﬁllé?"ﬁzg By 5GPsE c’?@ﬁ%l?Q%em VI ume
. represents ﬁSm.mnmer’elsarleﬁc'el tEme [rrof efaldhe Miate imarhe ¢rystsal hbser

preferably_gﬂgﬁlahgg Ea&h@%ﬁn%gq %Uﬂéé%ié‘éﬂéﬁ&@néé éiﬁ%s'are T of

more than 1 hour, preferably more than 4 hours and more

15 preferably more than 12 hours, residence time (7) being
defined as : ' -

"7 = Volume of crystalliser
Average flow rate

Average flow rate being defined as: total volume of

20 material taken from the crystalliser during one experiment
divided by the total time of the experiment (starting from
t=0) '
For the above-mentioned o-values to be achieved, it is
suitable to apply a crystalliser whose volume represents

25 more than 2 times, preferably more than 3 times, more

preferably more than 5 times the filling (volume) of the
separator'applied. Very suitably, crystallisers are applied
having a volume of more than 10 m, preferably more than 30
m’, more preferably more than 60 m’.

30 | o |
Using the above-mentioned volumes for crystalliser and
separator (= filter press) causes (considering the duration
- of the process) only a limited volume of pre-crystallised
oil to be conveyed from the crystalliser to the filter

35 press. This increases the available time for residence of
the oil in the crystalliser, thus making it possible, to
come very close to the equilibrium¥conditions.



separator applied. Very suitably, crystallisers are applied havi ng a
vol une ofwowsestiman 10 nferr], preferably nore than 30 PrAIPY3/030591 €

preferably nore than 60 nferr]. 30 Usi ng the above-nenti oned vol unes
for crystalliser and separ-at or (—4f|Iter press) .causes (considering the
duration - of the process) only a limted volune- of pre-crystallised :

oil to be conveyed fromthe crystalliser to the filter 35 press. This
i ncreases géeagyai éﬁb‘:ﬁetéﬁ&éoﬁeﬁﬁibﬂéaceoﬁfiltlont henhe Ifaw”l ddpfarated

crystalliser, th S ' ose to the
1) b obai e o 10 bL B3 RiBegsgea1v- SR CL UGN 4l
PCT/ EP95/ 03036 means that, when a polymorphic fat of theeEnSsetydet he

above- mentd onefl CORALL O 1BB1iak, STRALALLIfat mELEC L | e D2
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25% 5 prederadlvapae, tEan B8 preBefcPiaf ehébh;ypmwotﬁml&@@ﬁtal _the

solid fat,_can be" present i n the B-pol ynorphic crystal form
ExaaneS(ﬁ OfMts that can be suitably applied are fats 10 selected from
the group consisting of palmoil, palmoil ol ein, shea, high-oleic

sunflover Qi dap PALTLP! boeL oBhAL: can bl GN1PLERY) GpBTIALO e PN

veget abl e enzym ca eresterl m ca
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the proce§§6%ﬁgor§hgg tﬁl%ﬂ£oi€¥§”§hﬁ?lower'Blﬁhabaih < 3 e L@ 0l | ed by

sel ecting a ustin |ow rate, sheal rate an tenperat'ure only.
20 Typi calh¥Bhds ?%ﬁ%ﬁt?@ﬂnc%hlbehﬂﬁﬁﬁpée vepetable: fat, enzymicaddyi on of {

pal moil oitdrsé€er £fded fats, chemically interesterified fats or
mixtures thereof. '
15 | | |
A main advantage of the process according to the invention
is that it can be controlled by selecting and adjusting the
flow rate, shear rate and température only. |

20 Typical conditions that can be applied for the dry
fractionation of palm oil olein are, e.g. :

temperature of starting oil : 50°C
temperature of oil after heat exchange : < 20°C

25 temperature of oil at the end of:crystalliser-: < 15°C
temperature of oil in the filter press < 15 °C

flow rate in heat exchanger 6 m’/hr |
flow rate in at least one of the crystallisers 3 m’/hr

30
volume of crystalliser 54 m’
- volume of filter press 4 m* (filling volume: 5-7 m’)
So : r = 18 hours - ' '
S. applied : 20-30%
35 S; applied :

25-35 %

So : 0 = remains between 0.14 and 0.2%

L



térrperature of starting oil : 50[err]C tenperature of oil after

heat exchan [err]C 25 tenperature of oil at the

crystal | i se%?“’ﬁsfg?err] Cc tenperature of oil in the F%?f&gfggl%sr(‘?ésss <.
15[err]C flowrate in heat éxchanger 6 nierr]/hr fl ow
rate in at |east one of the crystallisers 3 nferr]/hr 30 vol une of
crystalliser 54 nferr] vol unme of filter press 4 mMerr] (filling
vol une: 5-7 i)the above-méntioned con@@tioh@dlh Sthhday Palm oil
Slerr] applled plLie

So
[err] = remai ’o‘ét‘é@énbﬁ iﬂléﬁdlﬂLQSa top” ‘F\B%P@Sii@e{d 50 %) and
PCT/ EP95/ 0303ftnto a bottom fraction (yield 505%). Usi ng t he
above-nenti oned conditions, a standard pal moil -olein can be split into
a top fraction (yield 50% and into a bottomfraction (yield 50 9. 5
Such a pr dtesSuciamn hereocessocag0b20rhpuforwsOhdat hgurisnyithquts @iving
\F;Irggl);”f of ef‘féé’%c%/@f&?leﬁ&U&Heﬁ&ﬂﬁbhkhi‘.a_on, BN Rt b i 101y O
PCT/ Ep95>/030@lymorph1c form or viscosity. 6



Exanpl e | A dry-fractionated palmoil ol ein was used as starti ng
nat er i awo g6szw9oi | had an 1.V.=55.9; a solid fat contentpermposildsdspul se)
at 20[err]C of 5.0 and contained 35.9 wt.% of SOS- 5 triglycerides. :

(S=saturated C[err] + CJerr]-fatty &ids: O=oleic  acid). The oi l
was fractionated by bringing-into a crystalliser with a volune of 10
1., which was stirred slowly (10 rpm. 10 The oil was cool ed, using the
followmm_ 1 hr at 50[err]C - from50 to 31[err]Cin

9 hrs - e 2 hrs 15
from 29 to % f}a? 1éka§%[i PEM} oil °1efl 3{54{ er§r}1%’£"1 '51 hrs
from 14 Iﬂ%tqglif){-erﬂl@sl fid had an I. V'FFFréé p?r'eﬁlsngbldrveﬁét gewrﬁtﬂmad The

anount s mMRWé@IséLSagozobé”BYed .Peanpl VLM RIE YWt i L3Pl o~ After
each anpunt of starting materi al was added, to t he

crystal I‘?E’e?@%‘éeﬁf?"éﬁ?d (3Ts3BUBpEPA) s + Cu~Itdes Attt AT WiCvere: 25
0-24 baraeid). hrs (linear increase), followed by 1 hr at 24 bar.

" Presssing tenperature in all experinents was the tenperature in
the crystalliser at the point ~in time when material was taken for
pressi nfthe oil wa® PBAaCELPNated by bringing into a crystalliser

PCT/ EPSP333% volume of 10 l., which was stirfed slowly (10 rpm).
10 The o0il was cooled, using the following regime: |
' 1 hr at 50°C

from 50 to 31°C in 9 hrs |
1 hr at 31°C ‘ '
from 31 to 29°C in 2 hrs

‘15 from 29 to 25°C in 40 hrs

- from 25 to 14°C in 11 hrs
from 14 to 13.5°C in S hrs

Thi:-ee pressings were performed. The amounts of materials

20 removed per pressing are shown in table I. After each
removal the same amount of starting material was added to
the crystalliser as liquid, at 13.5°C.

Pressing conditions were: :

25 0-24 bar in 2 hrs (linear increase), followed by 1 hr
at 24 bar. Presssing temperature in all experiments
was the temperature in the crystalliser at the point
in time when material was taken for pressing. '

y



5 .

Tabl e | #2 #3 Tine (h) 0 21.5
45.5 Shvéd bérodere - 23.3 . . 22.2
Sterr] % 29.0 29.0 290 FCTEPISb30sS
0. 20 _ 0. 23 0.11 wei ght of “slurry _
renoved per 455 457 7 452 10 pressing (g)
[err] (over 3 300 pressings) h Sep. Eff. in
49. 6 51.1 50.3 15 press % . . Yield of 47.
53.4 54.2. stearin % ality of 20 IV
64. 2 66. 4 6y o TabfEIL 8.6
5.4 3.0 al-Tty o0 sfearrn 25 SUS
52. 0 #1 ' #3__Ndo
47. 6 49. 3 30 Baqth_olein and s rinflare of
good qual it .Tlme (% P The stgar ?' 5 ; : | was
subjected t§ S &Y fact i @tz on. The fol kewiang conditi ohgaswerd applied:
35 volfume crystalrtrsef. 10 I stirrer at 10’r‘E.n1 :
cool i ng o) % J,J%?‘&LAJOLenr}F 29. coaling 2o 10 to
30[err]Cinf4ghrs. 0.20 0.23 0.11
weight of
slurry : : .
removed per 455 457 452 (
10 pressing
(9)
T (over 3 _ 300
pressings) h :
Sep. Eff. in 49.6 51.1 50.3
15 press % _ : . .
Yield of - 47.5 53.4 | 54.2
stearin %
Quality of
olein.
20 Iv 64.2 66.4 67.6
NO 8.6 . 5.4 3.6
Quality of
stearin
25 S0s | 52.0 50.9 52.0
(40h/20°C)
N20 47.6 47.1 49.3
W\
30 Both olein and stearin are of'gdod quality.
xample 2
The stearin, obtained in example I was subjected to a dry
factionation. The following condltlons were applied:
35 volume crystalliser: 10 1 '

stirrer at 10 r.p.m.

cooling program:
1 hr at 70°C
cooling from 70 to 30°C in 4 hrs.

SUBSTITUTE SHEET (RULE 26)
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to 27.2[err]Cin 4 hrs.
27.2 to 26.2[err]Cin 33 hrs.

anounts of materials

table 2.
Pressi ng
at” 24 bar

bbiin
tamaaUMelnthe SZta

t aken for

#1 #2

48
18.0

condltlons

pres8i hgs-

Fapf; Pressings vese

5 renmpved and

0- 24 bar

at 27.2°C

8 hrs.
Four pressings were performed. The

WD 96/ 05279

8
at 27.2[err]C

P@l‘?ﬂ@sﬁbﬁosgr om 30

cooling from

&ided per pressing are mentioned in
The materials added had a tenperature of 26.2[err]C

in 2 hrs.

tglbr%d n-Alde £X0ET4 rlﬁt%s was the same as the 10

i'ser at” t'he point

I me when
Table 2

coofidng from 27. %41:0152168-54‘&3(1*}) 33 hik. .
?erformed.zirhf. amoun]ts ﬂf 1mater1a]?521 1

1 hr
naterlal was

24

" [err] 5 removed0ahd added pet @Fressing are hentioned ih Ifable 2wei ght of

20 Slur&ﬁe mate&?gagegdded h3Y a temperitlre of 26:¥%%
0-24 bar 1n 2 hrs.
1 hr at 24 bar

346

10

15

20

25

30

3

1$)]

Pre551ng conditions:

368

Press temperature in all experiments was the same as the'

temperature in the crystalllser at the point in tlme when

material was taken for pres51ng.

Timé(h)

Table 2

Sc %

}sg%
o

weight of
slurry
removed
‘per
pressing
g :

358

388

368

346

7( over 4

pressings)
h _

Sep. Eff.
in press %

Yield of
stearin

58.1

54.1

53.3

54.0

Quality of
stearin
SO0sS %
(40nh/26°)N
20

72.0
72.8

73.4
74.9

72.6
75.0

71.8
73.5

Quality of
olein

S00

16.3

SUBSTITUTE SHEET (RULE 26)
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28 [err] ( over 4 450 ~ pressings) Sep.

Eff. 42.6 woposn05298- © 44. 2 ' 43.1 in press 9 d
ot 581 oMM 53.3 54.0 stearin ﬁ%‘ﬁ'ﬁ’% of
stearin SCS % 72.0 73.4 72.6 71.8 35
(40h/26[err])N 72.8 74.9 2 75.0 73.5 - 20
Quality of olein SO0 17.5 16. 4 - 16.3

16.0 _ SUBSTITUTE SHEET (RULE 26) WO 96/ 05279
PCT/ EP95/ 03035 Both stearin and

ojein are of 580 GUBLLiX ana Plgﬁﬁa% e o} Q%B%E@%bmu was repeat ed.

However, the a-vallUé Was a ding a sufficient
amount of the fresh stearin having a tenperature of 26.2[err]C. This

was done by Exagggéng 1081 g of the fresh liquid stearin to 512 g of the
oil # 4-w

above exa Iegﬁﬁlgpéﬁn? Hgﬁg;"gﬂgﬁg@ém H?,%t&e%%p% ggé' S"’enice‘%?ﬁgqt?&dj sted |
crystal liser tasoad) 0svadbyoaddifigear bGffiiedent agountamf the fresh
stearin having a temperature of 26.2°C. This was done by
adding 1081 g of the fresh liquid stearin to 512 g of the
oil # 4 with o = 0.15.
10 The product after pressing was not good.
The above example was continued. However, the temperature
in the crystalliser was adjusted to 23.0°C, resulting in an
S, of 19.3% and a 6 = 0.09. The moment material was taken
for the press is now the time = 0. _
15 The resulting product after p:éssing was again not good,
the reason being that although ¢ was in the requred range,
the process time was less than 12 hours. '

The results can be summarised as follows:

20
t= 0 hour at the time we did the pressing with o= ca 0.7
Temp. in crystalliser= 26.2°C
Pressing 0-24 bar in 2 hours + 1 hour at 24 bar.
Temperature in press was also 26.2°C.

25
t= 0 hour at the time we did the pressing with o = ca 0.1
Temp. in'crystailiser = 23.0°C.
Pressing 0-24 bar in 2 hours + 1 hour at 24 bar.
Temperature in the press was also 23.0°C.

30

Table 3

. : #1 #2
time ( h) 0 _ 0 ' :

Sc % o 5.8 19.3
o : 0.73 : 0.09

SUBSTITUTE SHEET (RULE 26)



S[err] of 19.3% and a a = 0.09. The nonent material was taken for the
press | \yogosehe tine 0. 15 The resulting product afterp H‘,Eﬁﬁ
[ the requred

agai n hot good, the reason being that although a was In

range, the process tinme was |ess than 12 hours. The results can
be summarised as follows: 20 t=1® hour at the tine we did the pressi ng
wth a= ca 0.7 Tenp. in crystalliser= 26.2[err]C Pressi ng 0-24 bar -
in 2 hours + 1 hour at 24 bar. Tenperature in press was - also

26. 2[ err r&—25 9 . , q F err] =

ca 0.1 jer = 23.0[err]C in 2

hours + __|Relperature in the p O[err]C.
30 apl e o, i ' 0 -
0 S| : 1g-5 (3 liter
21. 1 . crystalliser)
0.09 —e '
96/ 05279 g e
10 g | gt or PRFSSS |
Yield of.stearin $ |59.2 . . . ]178.5 | "
Quality of stearin S | S
S0s 62.9 . . . }ses4.0
40h/26°C N20 58.1 _ 59.6

10 | Quality of olein 1 - | ' | | | . (
S00 : 12;6 ' . 16.3 ' '

In both pressings the quality of stearin 1s not good. (Sos-

levels and N,, are too low.).

15
Example 4
A palm oil stearin with:
Iv= 31.8
, Slip melting point= 51.3 °C
20 ' 8SS= 33.3 %

was fractionated

Experimental details: .
, ' Volume crystalliser: 3 liter
25 ' Stirrer at 10 xrpm
'~ Cooling programme: 1 hour at 70°C
Cooling from 70--> 52 in 1 h.
Cooling from 52--> 42 °‘C in 10 h

30 Four pressings were done. The amounts of material removed
~ and added per pressing are shown in the table 4. The -
materials added as liquid had a temperature of 50°C,
because for else the palm oil stearln is not liquid.
| Pressing : 0-24 bar in 1 hour, followed by 30 mlnutes at 24
35 bar. Temperature of pressing was 42°C.

-~



&

h 7.5 (3 liter 28 (10

crystal | i sewpo6/05279 |iter crystalliser) SoCT/EPOS/03038
ptess 18.9 38.2 Yield of stearin % 59.1

78.5 ~ Quality of stearin sos 1 ' 62.9

64.0 40h/ 26[err]C N20 . 58 1 _ 59.6 10 Quality of

ol ein S00 12.6 - . 16.3 I n both
pressings the quality of stearln i s noffadpded.4 ( SCS- | evel s and N20 are
too low). A e § V=
31.8 "Slip rmellt#ng pointF#B1. 3 [err| £320 #4 SSS= 3303 %
was fractio EXpgrinental dptarls. VQT umme
crystalliser'TimﬁltéP)?R 0 Sti2rer at 168rpn1 120 (IEJW ng
pr ogr anme: gour at 70[efr{fq ‘| 14.8 Cooljrg. brom 704-p552 in 1fh
Cooling fro A2t erfirCT 1030 ‘FUﬂr‘pIebbings were-dome—] The
anounts o Berial renovedi4.7 and allddd Zper _prled3diAg are dhbAwZin the
table 4. Th material s Q9qﬁﬂ+if,! qybﬂgagdL? ;?apssatur ‘9f0§ggerr]3,

bar
was

because for
in 1 hour, flowedyht f 30

Tt oo

mnutes at{24 35 bar. Tenperatur¢ of pressin

42C. sTare§/ 05279
PCT/ EP95/ 03(3femoved per o -
10 pressing g | 131 130 139 157
T ( Over 4 -
pressings)
Sep. Eff.
- 15 in press
Yield of 34.4 34.6 34.7 33.8
stearin '
gquality of _
stearin:Ci16 | 82.9 82.6 82.5 82.1
20 |- :
10.8 9.6 2.9 10.1
Iv -
. 59.8 59.6 _ 59.6 59.1
mpt

25 || quality of . '
_ clein: SO0 14.6 14.3 14.3 13.9

Both stearin and olein are of good quality.

30 Example 5 _
Hardened soybean oil, m.pt 39°C was fractionated into 2

fractions'(a top-fraétion A and an olein-fraction B).
The hardened debean oil had the following N-values:
Ny~ 68.6 ' o
35 N,= 30.6
Nj= 10.9

Experimental details:
Volume crystalliser: 10 liter
40 stirrer at 10 rpm



in .

11 . Table 4 #1 #2 #3
#4 WO 96205219n) 0 24 48 120 mmsﬁg@jsr]

14. 1 14. 8 15.2 15 9 b5 S[err]

14. 7 - 14..7 14. 7 &5] 0.04 - 0.01 - 0. 03
- 0.08 ‘wei ght of slurry. renoved per 10 - pressing g
131 130 139 157 [err] ( Over 4 ' pr essi ngs)
560 h Sep. Eff. 68. 0 66. 8 67 4 66.5 15
press Yield Ocholmy-lff’ro ramn?é‘- 6, hour ¥-7o°c: 33.8 stearin
quality of steari.n 82. 82. 82.1 20
10.8 9.6 q?q}lng fromqi)]7o——> 4Q\/1n 5 hours 59 8
- 59.6 59.6 Codidnl from: Npt40-26> 33viainty Wours ol ein: SOO
14.6 14. 3 14.3 . . 13.9 Both stearin and ol ein are of
good quality. 30 Exanple 5 Har dened soybean oil, mpt 39C was

fracti nafhe ifinal? temperatame diss decidgd flyys ctherava bittly anf otepn- f r act i on

B) .
Nerr]=68.6 35

Fra Al

ed soybean oi
N err]= 30.6

had the follow ng N-val ues:

10

15

20

25

30

35

Nl err]= 10.9

' Three pressings were done. The amounts of material removed
-~ and added per pressing are showniin the table 5. The

materials added as liquid had a temperature of 40°C in
order to ensure pourability.

Pressing: 0-24 bars in 2 hours+ 1 hour at 24 bar.
Press temperature: 33°C
Table 5
" # 1 #2 #3
" Time (h) 0 24 44
H Sc 13.3 12.6 14.1 "
“ Sg 13.3 13.3 13.3
" o ] 0.05 -0.06
weight of
slurry - _
removed per 469 505 453
pressing g ~

T (over 4
press.) h

Sep. Eff. in
press .

Yield of A

Quality A:N

slippoint

75.1

46.7

' 45.0

72.8

‘Quality of
olein B:

Njo=Nj;s

Both A and B are of good quality.
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Experinmental details: Vol ume crystalliser: 10 liter 40

stirrer at w@ogikare WO 96/ 05279 PCT/EP95/03035
RCT/ EP95/ 03035 13 12 Cool i ng
progranne 1 hour at 70[err]C _ Cool i ng from 70--> 40[err]
in 5 hours Cool i ng fron1 40--> 33[err] in 7 hours 5 The
final tenperature is decided by the quality of top fraction A

Three press@yy&éléegdone The armpunts of material renpved and added
per pressingaare S omn inthe table 5. The 10 _materials added as |iquid
had a tenpefaP@d® GFlefgydiraction, WlEPd%?et€°%H§ﬁ+%gpﬁﬂ?$BFPFP} data,
Pressing: Owaé faactionatwds s+ 1 hour at 24 bar. Press tenperature:
33[err]C 15 1w = 57.5 Table 5 # 1 : #2
#3 Time (h) 0 : 24 44 S[err]
13.3 5 - B = 33.5% 14.1 S[err] 13.3

13.3 2 [efr 0 _ 0. 05

-0.06 melghﬁé%f ' sﬁ%?%i' renoved per 469 - 505

453
Experimental details:

10 Volume crystalliser: 220 liter, 200 kg slurry present
stirrer speed: 4 rpm '
cooling programme: 1 hour at 60°C
' from 60 to 30 in S h
from 30 to 25 in 10 h
15  from 25 to 20 in 20 h
from 20 to 15 in 10 h
12 h at 15°C
from 15 to 14.4 in 5 h

20 Five pressings were done. The amounts of material removed
per pressing are shown in the table below. After each
removal the same amount of materiél was added to the
crystalliser as a liquid at 14.4°C.

25 The volume of the press is variable between 10 and 50
liter. The press is of the membrane filterpress type.

Pressing profiles
Pressings 1, 2 and 3°: 0-20 bar in 50 minutes (linear
30 increase) followed by 10 mimutes at 20 bar
Pressings 4 and 5: 0-24 bar in 50 minutes (linear increase)
followed by 10 minutes at 24 bar

Pressing temperature in all 5 pressings was the same as

35 the temperature in the crystalliser at the point in time
when material was taken for the pressing. In this
experiment: 14.4°C ' '



pressi ng g 25 [err] (over 4 290 press.) h

Sep. Ef fw0b6r052796. 4 71.2 70.0 PRiTAPOs03035 Yield
of A 20.5 22.2 24.7 30 Quality A-N35 75.1
- 72.8 . 69.5 slippoint -46.7 ' 45. 0
44.:7 - Quality of ol ein B: %5 Nerr]-Nerr] 53.3
53. 1 51. 4 Both A and B are of good quallty
SUBSTITUTE SHEET (RULE 26) WD 96/ 05279 _
PCT/ EP95/ 5363 e BT A
pal m ol ei -fractlon,\MIFIthe #Rl owi ng |afml yti cal | gt a, \
fractiongfeun. . . s , —
N err] Time3 () | O Exper Aental  dqt241S: 28.5 i 46.5
|| Sc % 24.7 ]| 22.6 22.4 ] 19.8 21.7
Sg % 21.8 21.8 21.8 21.8 21.8
5 o ~0.13 -0.04 -0.03 0.09 0.005 "
weight of ' : o
slurry
removed
/pressing :
10 16.7 21.7 11.2 11.7 13.8
kg '
T over 5 o
- pressings ' '3
h .
15 | Sep. Eff .
. of 49.7 49.4 45.0 | 44.7 44.9
Press % -
i
Yield of ' _ : F
|| stearin % | 45.8 - 41.4 52.0 53.5 50.9
20 .| Quality ' _ :
olein 65.5 - 63.9 64.9 63.6 67.4
IV _ ' .
8.4 12.0 9.0 11.0 7.0
25 NO
Stearin o _
49.0 50.8 47.7 45.8 51.5
SO0s : : '
(40h/20 49.9 54.1 43.9 46.4 46.7
30 | °c | - - |
Ny __J
Both olein and stearin are of accéptable quality.
35
40
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10 Vol ume crystalliser: 220 liter, 200 kg slurry present stirrer

speed: 4 rpm)Mmsmol I ng programe: 1 hour at 60[err]C P‘T@Pﬁ 35

from 60 to 30 |n h from30 to 25 in

12 h at
pressing
shown in

15 from20 to $5-in 10 . h
from15 to 14:4 :nnmggHEéHhA

mounts of material renoved er pragp
H’@uﬂw&'ﬂﬂl After each . cpaempval the same“crount %@EE

material was added to the ° crystalliser as a liquid at 14, 4[err]C
The volunme of the press is variable between 10 and 50 liter. The press
is of the meibrane A precesss<arymhe crystd%kisﬁtipqwaﬁipm&ymorpﬁiésfhngs

1, 2 and 3

25

. 0 10
ot oo oy pBO3EBules R 30 pHURS A Hesth pAUCERR S e fHEEREY O

crvetpé&eeasyom 1m mrégratedmrb@r dry frw%is%n%l%nﬁﬁsﬁemre
inall 5 preggi aa&nwaswabetmmem Tyt Il HBIaN A firEhd Nptd@ust Yesah! i ser

i ncrease)3

.at the point
experi nment:

in time mat eri al s tak

kin ﬁFéFPﬂéY°Sta%qem63M§ﬁi%2 rm, w lfe durlné"eSSIng

PCT/ EP95/ 0308bystallisation a o-value is maintailkd below 0.5, .

preferably below 0.3, more preferably between 0.001 and

In this

10 0.2, during.a period of at least 12 hrs, wherein :
c=1-8_
Sg
S. being : percentage of solids in crystalliser at
crystallisation temperature;
15 Sﬁ'being : percentage of solids after stabilisation for 48
' .hours at exit témperature of the crystalliser.
2. Process according to Claim 1, wherein the proceés_is
performed in a pseudo-steady state for at least 24 hours,
20 preferably for at Ieast 48 hours, more preferably for at
least 60 hours.
3. Process according to Claims 1-2, wherein the
.residence time 7 of the fat in the crystalliser is more
25 than 1 hour, preferably more than 4 hours, more preferably
more than 12 hours, 7 being defined as : )
T = Volume of crystalliser
Average flow rate
30 4. =~ Process according to Claims 1-3, wherein a
crystalliser is applied whose volume is more than 2 times,
preferably more than 3 times, more preferably more than 5
times the volume of the separator applied. | '
35 5. - Process according'to Claim 4, wherein the volume of
" the crystalliser is more than 10 n’, preferably more than
30 m’, more preferably more than 60 m’.
This Sheet Has Been R

L, i




#1 - Time (h) 0 4

s wosbs ”“"@HEI!I“W”D ”]21/"8 212 2'?‘:“2“”“3"’%3'{‘8
._

21.8 5 [err] 416 -0.03 |
weight of - slurry renoved / pressi ng 6.7
21. 7 11.2 11.7 13.8 [err] o gs

-3 15 Sep Ef fProcess aﬁcord1ng4@o?Cla1ms49—§, wheréSnit S
44.9 Y% I 0

53 5 sg& ?%ﬁ? fﬁﬁF ﬁﬂéaékéﬁp ?onsfégfﬁ§6gf,p§§m o&% gpéim %ﬁ}g

63.6 oderim, sheaA/hlgh-olelc sunflogexny oil, palpy oil sgegrin, 11.0

7.0 25 hmgh steaﬁié*ﬁééh 0il, hardened veé@tgble £ae, 8enzxmr@51&y
45. 8 40h/ 20 49 1’ 3 46. 4

158 5 ipthrieterifigy rats SERMALIN JaﬂﬁeE?%‘éFFhféﬁé Sh¥Ro G abl &

quality. mi¥Xfures thereof. -

7. Process according to Claims 1-6, wherein the process
is controlled by selecting and adjustihé_the'flow rate,
10 shear rate and temperature only. ' '

e N
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GLAI M5 —m_it_‘_‘étpLQQ§§§_ipr t he: crystalllsat|0n of polynnrphlc f at

npl ecul es in a pseudo-steady state: procq§§; wherein the 5 crystallisation
is perfor madu mﬁm,mu nati on systém by sel ecting and adjusting
the flow rat [ﬂfﬁ"ﬂ tenperature in such a way that the
crystal formof $hé " protluct is a kinetically-stable crystal form while

during the crystallisation a a-val ugriarmmi nt ai ned bel ow 0.5, 10
preferably below 0.3, nore preferably between 0.001 and 0.2, during a
period of at least 12 hrs, wherein. [err]

S[err] beingZ. percektp@mceﬁssﬁ¢rdthéncrygtahliSaeioatoi5polymorphic fat
crystallisal i, dAMREL A4 £ u?seudg'lgté;dgeét'gt? ugfaeggéagﬁhgk B pfig after

stabilisation s at exi he crys I'Ser

2. Prcﬁ:em%ﬁwx@n G%umqfovm@qiem @h@rpréteggmgatzmopesntmd in
a pseudo- st eadly Sdde: {104 a?ﬁdlsdﬁseﬂn?%qﬁé flow paeber ahbyrf oatat ahgast 48
hours, nore preferabl for at | eas

temperature in such a way that the crystal form of the
product is a kinetically-stable crystal form, while during
the crystallisation a o-value is maintained below 0.5,
10 preferably below 0.3, more preferably between 0.001 and
0.2, during a period of at least 12 hrs, wherein :

¢ =1 - Sc_
Se

S. being : percentage of solids in crystalliser at

15 crystallisation temperature;
S; being : percentage of solids after stabilisation for 48
hours at exit temperature of the crystalliser.

2. Process according to Claim 1, wherein the process is

20 performed in a pseudo-steady state for at least 24 hours,
preferably for at least 48 hours, more preferably for at
least 60 hours.

3. Process according to Claims 1-2, wherein the
25 residence time Tt of the fat in the crystalliser is more
than 1 hcur,'preferably more than 4 hours, more preferably

more than 12 hours, T being defined as

1t = Volume of crystalliser
Average flow rate

30
4. Process according to Claims 1-3, wherein a
crystalliser is applied whose volume is more than 2 times,
preferably more than 3 times, more preferably more than 5
times the volume of the separator applied.

35
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Clainms 1-2, wherein the 25 residence tine

Precess—accordingto-
rr] of* the fat ﬂ stalliser is nore - than-1 hour, preferably
re t han Hm“H lﬂliﬁH ﬁlﬁ“?ferably re than 12 hours, [err] being

defl ned as [err] 4, Process according to
Clainms 1-3, \/\herel n a crystalliser is applied whose volune is nore than
2 tines, preferably nore than 3 tines, nore preferably nore than 5
tines the vokume of Ptr%‘ace%%p%@o@dl%@plﬂoe‘blﬁ% , whereln the volume of
AMENDED SHEET, - Process accord o.Claim4, wherein
the vol ume ofhe crygéadiyseR |J1$s§&°r.estrmne1t0n§h 19T @F?FlYpF‘é’fr@r &BPF nor e
t han 30 pbew?] , moPe eppeLéeabhyymopeethQansbOmherr] . S)

. Process according to Clainms 1-5, wherein the fat is sel ected fromthe
group consisting of palmoil, palmoil ol ein, shea, high-oleic

sunf | ower 50i b,. pal mPaickesiseacicoxrding rtioglttlsatim ilc—Sbea_Nheniéin heredeffeed is

vegetabl e fa £ r a-cal :

|nteresterlflgeé%?git%;E| g%% he glr%tug) q.%tn%r l%% %t%al(}{'ecml };.la\/im oil
olein, - shea, hlgh -oleic sunflower oil, palm oil stearin,
high stearic bean oil, hardened vegetable fat, enzymically
interesterified fats, chemically interesterified fats or

10 mixtures thereof.
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