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2180253 Met hod and pl ant, for cooling of fatty oils This inventio relates
to ‘a net hod of cooling fatty oil and apparatus for use in carryl 4?§ET&
met hod. Natural oils and fats have different character- 5 istics due

fact' that they are conposed of a great nunber of different triglycerides. o
These may contain fatty acids haV|ng carbon chains of different |engths andgs
of different degrees of unsaturation. Triglycerides with a high degree of [/,
unsaturation, 10 indicated by a high iodine value, have a | ower ne{tlng

poi nt than those containing nore saturated fatty acids. If an oil 'i;s" cool
to a certain tenperature, the high nelting point triglyceridesf(stearlne)
wll crystallize, while the low nelting point ones will remain fl,uid. The

15 stearine can then be separated fromthe oil (olein) by different
met hods, the fat-oil thus being divided into two fractions, nanely stearine
with a high nelting point and olein with a | ow cl oud point and a | ow
melting point. This separating technique is called fractional 20
crystallization and is used to obtainoils or fats, which are nore

sui tabl e, for exanple for use as cooking oil or for margarine production.

I n the conventional nethod, the high nelting point stearine is renoved from
the oil by filtration, 25 and t he crystalllzatlon rate nmust be so sl ow so
t hat -2- big crystals are formed. = 1 =

~ Method and plant for coollng of fatty oils

This 1nvent;on relates to a method of cooling
fatty oil and apparatus for use in carrying out the
method. _ | _

Natural oils and fats have different character-

5 istics due to the fact that they are'eeﬁposed of a great
number of different triglycerides. These may contain
fatty acids having carbon cheins of different lengths
and of different degreee of uneaturationt

Triglycerides with a high degree of unsaturation,

10 indicated by a high iodine value, have.e lower melting
point than those containing'hore saturated fatty acids.
If an o0il is cooled to a certain'temperature, the high
melting p01nt tr1glycer1des (stearine) will crystallize,
‘while the low meltzng point ones will remain fluid. The
K~j 15 stearine can then be separated from the oil (olein) by
different methods, the fat-oil thus being divided into
two fractioﬁs, namely stearine with a high melting point
and olein with a low cloud point and a low melting point.
. This separating techn1que is called fractional
20 crysta111zat10n and 1s used .to obtain o1ls or fats, which
are more su1table, for examplelfor use_ae:cooklng oil or
for margarine product;on.. i _ )
In the conventional method, the hlgh melting
point stearine is removed from the oil by filtration,

25 and the crystallization rate must be so slow so that



To obtain the fractional crystal lization the cooli.ng yay be carried out in
different ways. Usually a |arge container known as a crystallizer is used
‘and 5 is equipped with an external jacket through which cooling fluid is"

passed. er-nal cooling coils may also be used. Wien such a crystallizer ;
is used AheqTooling tine is generally about 6-24 hr, depending on the siZ%
of the % i zer. The crystallizers are, 10 also provi ded with
~conpl:i cqt gilftators to keep the fatty oil in novenent during the

process. The-internal agitation is kept low and the rate

of the cogQling SEQWC& Q@Qgragg GYHnedd. the latent heat of crystallization
and to avond_sguper- cooling. . It has aI sq, been §)Pro osed. to use a

crystallizer, mhlch con5|§t§hﬂaHﬁnﬁﬁﬁnqqﬁ9 whi ch
i's”intendéd for ceilaungaagn be catrEedrtite :Imeammerm mﬁpntwualrge oi |

. which is agitated ntly by stirrers which al npst ape the 20 Ils.
Thi s desi gn of & }gfgﬂ |c?§¥:ar?'é’i?§s X S5 |angcrs¥15rtf§§]el$ %%0‘? ng to
the presens invdst ieguitpipeide withpraow ieddrermaiet jeork etf thxﬂugn)whd¢W'0|l for

crystallizing hi 3'81 sg{ fq1 1|%O| r%] ca%rgsetd t Lﬁm&ng@e&% cox#é‘ﬁngﬁtty oi |

is contained ina cry 'Ter h&I g Hi X1 ng Neans a nnec
circuit with a e fee vsed .eMhem augh fpranwFtal bizer malsﬁc%ger and

fatty oil is ta%%'&lfl’i'x%mttﬂﬂ% firs\’%téﬂéz‘azlqr éBdtP&"@iﬁj K Qe r@#’&?' er
and 30 cool ed by h€éat exchange with a coolant -in sai d eat exchanger,,

‘and sai d cool ed th&t 5} 25 1of str!eetqﬁyr%f]t]o”i% crifg F1Y9'11KeIHheA Rt hod of
the inventpon t g sbatpinovdided w1th'comp11cated agitators to keep the

fatty oil in movement during the crystailization : Q,)
process. The'internal agitatien is kept low and the
rate of the cooling slow in order to control the
latent heat of crystellization and to avoid super-

15 cooling. It has also been proposed to use a

“crystallizer which consists of coneentric'rings, every

second one of which is intended for circulation of
water while the other'rings contain the oil which is
agitated gently by stirrers which almost scrape the

20 walls. This design of crystallizer makes the cooling
surface larger.

According to the present invention there is
provided a method of cooling fatty oil for
crystallizing high melting point constltuents,.wherein

25 the fatty oil is contained in a crystallizer having
mixing means and connected in a circuit with a
separate cooler, in the form of a plate heat
exchanger, and fatty oil is taken £rom the
crystallizer, circulated through said cooler and

30 cooled by heat exchange‘with a coolant in said heat
exchanger, and said cooled fatty oil is returned to
the crystallizer. -

' By the method of the invention the fatty oil
or part of the same is brought to éircﬁlete through

35 the separate cooler and the cooling of the fatty oil



or part of ‘the same is brought to C|rculate t hrough 35 t he separate
cool er ‘and the cooling of the fatty oil - 3 - can take place mainly Ay
.cooling with the coolant in this cooler, with the result that it is.

pessible to cool lLarge ampbunts of fatty oil down to a separation
t gpperature of [err] in a tinme as short as3 2 hours and 5 still -obtfi
crystals of a size easy to filter. |In order to obtain a regular size\ofi .

the crystals it is advantageous to heat the oil prior to cooling. The
heati ng, the optdarurhaksymdaas meiircly oy iesolind) witch dile wdoalants im b

freated, is prefaableodin Wien GRMEAIE Tk e {2105, 00p 60900 1T

IS expedlent for the tenperature entering e cooler to
be sensed and t K€HedFnds @mowits mf dfitantoshipievrdte @ tsepamationt o be

controlled to meﬁpaﬁ@ﬁ%tetmdcnﬂwlﬂr@é%esﬂém aPe) S d Nen®i | and
coolant te eratur he coolin q@g be carried out In two stages. In t he

first one the oiStild M b iof theSk3S R3FY i R f Bherr s then
qui ckly cool ed tordert et esdaie @fré&:ﬁl@%wé hof ﬁt@émﬁf;aéwps di# fegence 20

of at |east 100C et n the f att and. t he cool ant tained. In
the second cool i Th%/as dRF cpﬁl?renﬁ)%r%?‘ﬁbg%l cﬂ"
sui table for théeaﬁnnqﬂlthelqpt1Mﬁm 4egrée aﬁtWhiéhaQamﬁnszﬂiﬂhathéference

between the fattys 10ily a0 { t{]etnc%%wcﬁy .40 t%r cﬁ%’fﬂf‘g nLe(gJ al n the range

of 2- [err] In sonme cases
temperature in the range of 60 90¢°cC.

It is expedient for the temperature of the oil
- entering the separate cooler to be sensed and the
' temperature of the coolant supplied to the cooler to
be controlled to maintain a predetermined difference
15 between the o0il and coolant temperatures.

The cooling may be carried out in two stages.
In the first one the oil is mixed intensely in the
crystallizer and is then gquickly cooled to a
temperature of 35-60°C with a temperature difference

20 of at least 10°C between the fatty oil and the coolant
being maintained. 1In the second cooling stage the oil
is cooled to a temperature which is suitable for the
filtration i.e. 12- 35°9C, with the temperature
difference between the fatty oil and the coolant being

N 25 maintained in the range of 2-10°C.

In some cases it may. be desirable to cool also
fatty’oil in the crystallizer which may be provided
with cooling means, such as a jacket and/or a cooling
coil for that purpose. Both external and internal

30 cooling is then obtained.

- ' Also provided in accordance with the invention
is an apparatus for use in carrying out the cooling
‘method, comprising a crystallizer, a pump and a
separator cooler connected in a flow circuit, the

35 crystallizer having mixing means - -and the separate



fatty oil in the crystallizer which may be provided with cooling heans,

i nt ernal\ 30 cooling is then obtained.
the/invehtion is an apparatus for use in
corfpRi’s\Ng a crystallizer, a punp and a separator cool er connected in a

f|"MAR; cuit, thg.3ar bfgﬁéshgg?sigrﬁgg% g&cﬁgﬁggg.neans and the separate.

[
a =\ co¢ler berng a pla ] exchanger . vice may be included to
3¢ the/tenperature of ER¥igE MAVoREnd Prlvfechd xseisdl thfer into the
separate/cool erteﬁ\PQrﬁEﬁ@é bESRBEBSIYe ¥Aowing fromitMe fdr@Btiahis Agvice
provided to contrg EFe tenggr%;ure qf t he cool ant sg¥$lled to . the cool er
according to t h&™&Pl “PENFEPAERH-E CO°-SX- ERASy TIPS WS 3 n the
above manngr, csyghallsfebmathdeedevize preovilded reed cgntivlantthecasy to

separate from thengelaclis BEU9L Qociied DM 4% MiReiddsall Y ©

descri bed herei especralTy Suita moi | e used for

3?Iso provided in accordance with .

di fferent fattyaorcbsdipgefter &bley ofidl lbempefriatate. Wien other fatty oils are
cool ed according to the nethod Qf the invention other tenperature

a jacket and/or a cooling coil for that purpose. Both external and’

arrying out the cooling nethod,

#



L

programes adapted to the properties of the oil of interest 10 may have
be applied. A better understanding of the invention will be had fromt
fol l'owi ng nore det ai |l ed descri ption of one exanple of the nethod and aj
errbgpl ment of an apparatus accor ol ng tqo the invention. 15 EXAVPLE A tar k
stainl ess steel ‘provided with a propell ér mixer was filled with 50 kg -\
neutral i zed, bl eached and deodorized palmoil with an iodine val ue of 5X.

e Lemperature of thmhl casyl 861 1 MoS AR HINWHIQ P0G 21 ge!

were to be found in the oi a positive punp oil wastakenfrom
the tank, paS¥¥&tfReoqfhan ﬁP’&Pe’Pr@&t aé')@cmgérne&wd'mwur&md eas)t e t ank.
The oil was eeghedtbnﬁ-beg haat og@achanger by water with aninlet 0 :
tenperature of 9 Cfo after-whi.ch the oil had a 25 tenperature of

n
50 C. Further cooli ngh\ﬁag’eéf‘f’gcf’gd thier APXERE on R B@eSETAcH e Yei ng
~conti nuous$ ydeenribleldetlernnr der etspehfllarlﬂ&l rsw;ttaaneaﬂoemiﬁrm wia ,of 5 0C

below the te r o] to t pl.at e. he exchanger
The cooling %S ?'% ?Fu%t’%g f?kerdilttf% gdzyl(?é aatrgg‘e g’rL‘\Lyt he oil had
reached a tefipddxt gefinedis. Whesr p]thArpa“lﬂtttdf oils @emestcalol®dspensi on was
filtered in ackabaaakow %ﬁeuu&ﬁbht B tﬁiaelh%'nr{qoma'o%%e%nq ﬂp%%me“t of

the ol ein was determ ned he crystal suspension was.easy [ter and it
coul d be seeRTPEFRREER; EF’BBESHe 195 thgaProppsities Wit then °é\;e|9fs iind egte sx00
um had bego @hyahBed. to beSapplied.

A better understand;ng of the znventzon will be
U had from the follow1ng more detailed description of one
example of the method and an embodiment of an apparatus
according to the invention. - .
15 EXAMPLE
A tank of stalnless steel prov;ded with a propeller
" mixer was f111ed with 50 kg neutra11zed bleached and
deodor;zed palm oil w1th an iodine value of 52.' The
temperature of the oil was ?8 C, whxch means that no
20 crystal germs were to be found in the 011. By means of a
positive pump o0il was taken from the tank, passed through
a plate heat exchanger and returned to the tank. The
.0il was cooled in the heat exchanger by water with an inlet-
’ temperature of 9 °c for 5 mins, after which the o0il had a
N 25 temperature of 50 C. Further cooling was effected with
water, the temperature.being'continuously controlled in
order to maintain it at a temperature of 5°C below'the
temperature of the oil at the inlet to the plate heat
. exchanger. The cooling was interrupted after a further
30 106 minutes when the 0il had reached a temperature of 18.5
°C. A part of the crystal suspension was filtered in a
laboratory vacuum-filter. The iodine value and cloud
point of the olein was determined. The crystal suspension
was easy to filter and it could be seen in the microscope
35 that crystals with an even size of 200/um had been obtained.



The iodine value of the olein was determned to 57.8 and the cl oud poi nt
neasured to 80C.. The acconpanying draw ng shows schematically an apparatus-
w0g of fatty oils conprising a tank 5 1 provided with-a propeller ; ¢
4 nto which heated oil to be cooled is fed. By neans of.a punp
inacircuit 4, a part ofsthe oil is passed to a separate ~
ere the oil is cooled by a coolant 6. The oil is then returned
1 fromthe cooler 10 through a pipe 7. Wen the cooling of the
/ Thariodineuvaivet hf tleecelobin wppadetesmanednspdbPabl e

redudyi on ugﬁ&mﬁﬁpsglgﬁdtpglﬁ@q$éggu@paa{@tgecls obt ai ned conpared to that
used imearlier dry fractionation processes, since the tank and the m xing

means are of a sinpl eThA-2¢SOBRARKLRE AEBWLRE ERPBA EEHBBALACALAN t he

Jacklet §|d t andes asedrpteyi posl &oomﬂ;teglt heatir Gflﬁoﬁbinﬁﬁxliiﬁgsa\/\hhﬁk are

avail able in separate.coplers of sujtable. design e cooljn

carried tﬁrdhdﬁﬁﬁﬁiﬁ ef M tp 3n§r?ﬂe%iﬁ5rglfﬁﬁtgof?éd?ﬁéﬂnﬁ# gﬁnﬁéaq§d

especially tdimemmeuetheoﬂegrﬁe P&8dof Bypoheansi efcanpumpl 8dcbyneedeldat i ng

t he t enperature, % g fogla t L?tr§¥a{h9” *Q ige ngggrqgugesg a}QQeOI
oun hat The sPa

It has al so been ormation o S Of ‘an eveR sIz8 is
enhanced by sdelémt 3 ywherepthagoilibieceeeled PMténSP?éaanﬁng fhet he t ank.
This is contypfysdoehbs Let@Fhed 86t +¥bi e8nkNRUERbmI Ehun%ssel—o agl tate the

oil other than slowy. 30 _ 111111111111 111 11111 11111 * M
g 10 through & pipe 7. When the cooling of the fatty 011 1s

carried out in the described apparatus a considerable
reduction in the cost of the ceeiing'apparafus‘is obtained o’
compared to that used in eerlier dry fractionation processes,
since the tank and the mixing means are.of a simple in-

15 expensive construction compared with the jacketed tanks

- used prevzously. Due to the large coolzng areas which
are ava;lable 1n separate coolers of suitable design, the
cocoling may be carr;ed through both faster and in a more
cohtrolled menner. This is especially true when the degree

20 of cooling is controlled by regulafing the temperature of
the coolant in relation to the temperature of the oil. It

_has also been found that the formation of crystals of an

even size is enhaﬁeedlby the fatty oil being subjected to
intensive miiing in the tank. This is contrary to the _

25 prior art which thought it unwise to agitate the oil o~
other than slowly. '

30
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Cainms: 1. > A method of cooling fatty oil for crystallizing high
melting point constituents, wherein the fatty oil is contained in a
¢rystalkizer having mxing nmeans and connected in a circuit mﬁth*a .

separate cooler, in the formoef a plate heag excha \
t aken fron1the|crystalllzer circulated through sa ﬂﬁg&mn , Ied b_

heat exchange with a coolant in said heat exchange d fatty
oil is returned t@ialims: the crystallizer. 2. A net hod accordln to
claim1l1, wherein the cooling is effected substantlally entirely in sard

separate cool er. 3. A net hod according to claim1 or 2, wherein 15
“the fatty oil islpal moild method Oﬂ\¢ﬁ91ﬁﬁﬂzﬁﬁkﬁ!ﬂ¢gﬁtﬁoany one of clains

L to 3. wherein idiydtaiini Pidg 5 dIeHETt iy Hd DL LD n@Q Jsarhor

to cooling. 5. nethod according to any preceding c

wherein the terrp&hﬁ S e 6 IcUHIRINe]) ihe s%@éﬁ%éblhw hayEngensed

and the tenper at wriginfg theampamhtconmdtatl im0 4 heifoOpl€rwighcontrol led to
mai ntain a %redetern1neg dlfference qﬁ&%ﬁfn sai d oil_ and cool ant

t enper at ur 6. o5 Separate FhPt 2 RN claims 1 to 5,
wherein in a firsxassigen, amigefattttey fad X ylmlttaken sdprectiesl to an i nt ense

i1 orence of | estt e, | HRABIAS Aleclal 0 e fet REL™ V Sng
cool ant . cooled by heat exchange with a coolant in sald heat
- exchanger, and sa1d cooled fatty oil is returned to
\\/ 10 the crystallizer.
' 2. A method according to claim 1, wherein the
cooling is effected substantially entirely lh said
separate cooler.

3. - A method'according to claim 1 or 2, wherein
15 the fatty oil is palm oil.

4, A method'according to any one of claims 1 to
3, wherein the fatty oil is heated to a temperature of
'60-90°C prior to cooling.

k\;/ 5. A method accordinc to any preceding claim,
20 wherein the temperature of the o0il entering the
' separate cooler is sensed and the-temperature of the
coolant supplied to the cooler is controlled to
maintain a predetermlned difference between said oil
and coolant temperatures.

25 6. A method according to any one of claims 1 to
5, wherein in a first cooling stage the fatty oil is
subjected to an intense mixing and rapid cooling to a
temperature of 35-60°C with a temperature difference
of least 100C being maintained between the fatty oil

30 and coolant. |



-7- 7. " A nmethod according to claim®6, wherein—im—asecond cooling stage

t he fatty oil is cooled to a tenperature SU|tabIe for atlon

the‘r of 12-[err], with the tenperature d| ”@%"jam the '
i | dand cool ant being maintained in the err]. e

cording to claim6 or 7, wherein-the crystalllzer conprlses A

g negns. 9. Appar at us for use jn carrying out the nmethod 10

[ conprising a crystallizer, a Buﬁp and a separate cool er

fn a flowcircuit, the crystallizer having m xi ng neans and t he

X ool er being a plate heat exchanger. 10. An appar at us

ording/to claim9 wherein 15 tenperature sensing means is provided to

s t b€ tenpeftature o W?ﬁh@ﬁla%%9§¢h@9|hOOClhemcﬁoluheremd tmaas :

responsive to tderdriNEsSling Sedgé S oyLd control the
tenperature of .cool ant, su g plied to Pﬁ%&?ﬁ%@ty OPi 5 ??oagd 9% H nmet hod

according to cl%GUReTS ubsttakie f9r o&h ﬁe?%?ﬂrﬂE§@FrbeG the rangepn
apparatus for a®lingIt} Wwhth shdstendésatyrasaierelandespeihednith

reference 5t 0t 'L%ea%%’?ya”é’lfgaz? cogPangsbelng maintained in the
range of 2 to 10°cC.

8. A method according to claim 6 or 7, wherein
the crystallizer comprises cooling means. .
‘ v
9. Apparatus for use in carrying out the method
10 of claim.1, comprising a crystallizer, a pump and a
separate cooler connected in a flow circuit, the
crystallizer having mixing means and the separate
cooler being a plate heat exchanger.

10. An apparatus according to claim 9 wherein
15 temperature sensing means is provided to sense the
temperature of the oil passing into the cooler, and
means responsive to the temperature sensing means is
provided to control the temperature of coolant
supplied to the cooler. ‘ ' j
U4

20 1. A method according to claim 1 and
substantially as herein described.

12. An apparatus'for cooling fatty oil
substantially as herein described with reference to
the accompanying drawing.

25 '




