WO 2006/ 118518 1 PCT/ SE2006/ 000503 Met hod for Deodorisation The present
invention relates to a method for deodorising organic fluids or inorganic
fluids, a plug flowtray, a tray colum, a deodorisation 5 colum, a plant,
and use t her w@r200d3agdagr ound of the inventiog Processes f opchsodeniossgs oi | s and
fats conprise colums, which operate nore dr less in batch w se processes.
This mght risk to inpose 10 differences in the process tine for the

i ndi vidual oil nolecule-resulting in lower quality the treated oil or fat,
since the oil or fat are treated in trays operating by the overflow drainage
principle. In tar. 6. vol ume.4 of Edible G| and Fat Products; Process
Technol ogy, edi OLJo 0 aﬂo ages 339 to 390, Copyright (c) 1996 by John
Wley & Sons, Inc. are 15 different princi pal processes described for
deodorisihg of oils and fats. One aimfor the present invention is to

provi de a cont iThgopresehtdne@ition eglatdsteoasmestiidddof deogdorising orgarit $lukdel fat s
havi ng an equal retention_ tine for mgjority of all nolecules in each tray of

the col um. 20 q&ntmph@ama. fivids, 12 pugvilaw trayl sa risay ae@umisl,i shdeadorisatia.
The inventign ordln the pres vention provides a new method for
purifying 25 FP gy, a ﬁ@ﬁ%ﬂne all edible oils and fats and

m neral oils. The nem/nethod can operate continuously, sem continuously or
both. The concept of the method is to create a uniformretention tinme for

all nolecules or droplets, i.e.Bakckgrmrinecof e invedtiopl ets may flow as a
steady flow through the whole tray or the whole colum frominlet to outlet,
by 30 the prindirgresses der phrifying toilsuand Tats comeprise calmnsy avhichropesata es to
(ﬁ ~ more or less in batch wise processes. This might risk to impose
10 differences in the process time for the individual oil molecule resulting in
lower quality the treated oil or fat, since the oil or fat are treated in trays
operating by the overflow drainage principle. Ih chapter 6, volume 4 of
Edible Oil and Fat Products; Process Technology, edited by Y.H. Hui,
pages 339 to 390, Copyright © 1996 by John Wiley & Sons, Inc. are
15 different principal processes described for deodorising of oils and fats.

One aim for the present invention is to provide a continuous or a semi
continuous method for purifying oils and fats having an equal retention
time for majority of all molecules in each tray of the column.

20

Another aim is to provide tools for accomplish the method.

The invention

Accordingly the present invention provides a new method for purifying
25 fluids, such as for example all edible oils and fats and mineral oils. The
new method can operate continuously, semi continuously or both. The
concept of the method is to create a uniform retention time for all
molecules or droplets, i.e. all molecules or droplets may flow as a steady
flow through the whole tray or the whole column from inlet to ouflet, by
30 the principle first in first out. Thus the present invention relates to a
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SUBSTI TUTE SHEET (RULE 26) WD 2006/ 118518 2 PCT/ SE2006/ 000503 net hod for
deodorising high-boiling organic or inorganic fluids, which nethod conprises
creating a continuous flow or sem continuous flow of fluids through a

col um havi ngwv@rees/0iss1¥0r e trays, creating a plug flow of ' t hr ough
a labyrinth of passages on each tray by regutating the 5 FF?@VE%QW%O%S t he
passages by use of a regulating valve at an exit in the tray, introducing
spargi ng gas on the bottomlevel of each tray, contacting the fluids with
the sparging gas in the plug flow, renoving volatiles from the fluids, and

transferring the ar gi ng s apnd the volatiles in a duct i.nsjde the colum
or outside the maﬁﬁ%?owegﬂ%@"ﬁmﬂﬂgwﬂm&@r%ﬁﬁ OE JNPFIHYE Ll“gﬁgw enf 1 ow

oconont ser  heatHettheaiEpisescrafig & fonfindies fol Bt Bl BHithlBys Rl e
regul ating valfNfdd throtghce tolinAThaAie bele & HibrE! thayd, 'cretatind al lagAfsw Rfer y

of another 15 plug flow'tray, or through a collecting pipe havingthe
regul ati ng val \thedtuids leromght a Iabyrimtat dfopassages en eaviptraydy reguldtieg e of

spargi ng gas at_a bottom |level of the trays. Accardin 0 one alternative
enbodi ment il 2’%"9‘\{9@ tr@)Pﬁﬁ?Q%byp\#ﬁ%i‘-’i@ g%g;tﬁggng Ri8t &a ﬁl"?éﬂ \aﬂ@oci ty

within a range f: t S eC. i :
further alter néﬁ%éﬁﬁgﬁggﬁgﬁﬁ??? gﬁg §%%bﬁ'etﬁ§3ﬁ5twj@ ﬂ@ @p%%gfﬁéﬁgg%%ghﬁg_
i ntroduce at a thesiuigs WitH ﬁﬁsgﬁﬁgln?% irPthebhes flow) GeRRiviveg! veltles diami ses
that the sparging gas can be selected fromwater vapour, |ow nol ecul ar
fluids, or 25 therfhiidst andsiransfemirig {Hdéespargng haw arid the volatiiestinnatduod nay
have a total rete,tiﬁntime of ;
Inside the column or outside the column.
10
The method may also comprise transferring the flow of fluids through the
regulating valve to another plug flow tréy, or to an economiser heat -
exchanger. The flow of fluids may be transferred through the regulating
valve to the centre of another plug flow tray, to the periphery of another
15  plug flow tray, or through a collecting pipe having the regulating valve at

the exit.

The method may also comprise introducing of sparging gas at a bottom
level of the trays. According to one alternative embodiment of the method
20 may the sparging gas be introduced at a velocity within a range of from
' about 20 m/sec to about 40 m/sec. According to a further alternative
embodiment of the method may the sparging gas be introduce at a
velocity less than about 30 m/sec. The method also comprises that the
sparging gas can be selected from water vapour, low molecular fluids, or

25 combinations thereof.

The plug flow of the present method may have a total retention time of
less than 60 minutes through the column. According to one alternative
embodiment of the method the total retention time may be less than 45

30 minutes, and according to yet another aiternative embodim.ent of the
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lLess than 60 m nutes through the colum. According to one alternative
‘enbodi nrent of the nethod the total retention tine nay be |ess than 45 30
m nut es, and according to yet another, alternative enbodi nent of the

SUBSTI TUTE SyleBlocRddsE 26) WO 2006/ 118518 3 PCT/ SE2006/ 00 t he
total retention tﬁlg{rre may be | ess than 30 mi rfutes. Accordilg /g%%@%%g?ther

alternative enbodi nent of the nethod the total retention tine may be within
the range of fromabout 2 to 30 mnutes. 5 The tenperature at which the
colum can be operating can be less than 280C. According to one alternative

enbodi ment of the nethod may the colum be operating at a tenperature within
the range of fmeihaddhe tofsvetantiontine mapbe legs than plgvinutes abcowrding the

't ernat ve. enBoBITET S TATe RTROHIREDt ChAnScREtA Sl Tareritsy U, o
can be 1 ess. iy BeTRiin 1A380HET fidh Bt ¥ AT ibifpgerbodi ment of the

nmet hod may t he CcoOl urm oper ressure wthin arange of fromabout 0.5
to about 10 nmbar. According to 15 yet another alternative enbodi ment of the

nmet hod may the columm operate at a pressure within a range of fromabout 1.5
to about 5 fbarThe {ssoperatue abwihich tiee cotlumnaycarnbefapsrding €agcbe desaitharom t he

Poe” (ion So2Bre AlordiadtroReAlensaie Smbdimeusir havBRTI Ty fies
I t I t ; i Gh: '
Fabyrinth of  afoudt R ongtaphbri &Rt ilbiby @, PR o cRaff.RR0RR2°

regul ating val pgorg tbhgbduta7degt.tom 25 The passage | abyrinth may be
arranged so that baffle plates are arranged

(
10 The pressure at which the column can be operating can be less than 20

mbar. According to one alternative embodiment of the method may the
column operate at a pressure can be less than 15 mbar. According to one
alternative embodiment of the method may the column operate at a
pressure within a range of from about 0.5 to about 10 mbar. According to
15 yet another alternative embodiment 'of the method may the column

operate at a pressure within a range of from about 1.5 to about 5 mbar.

According to the method may the fluids be selected from the group
consisting of all edible oils, vegetable oils or fats, animal cils or fats, fish
20 oils, but also mineral oils.

The present invention relates also to a plug flow tray for tray columns,

which tray comprises a passage labyrinth of an assembly of baffles

connected {o the tray bottom and one regulating valve in the tray bottom.
25 '

The passage labyrinth may be arranged so that baffle plates are arranged

across the flow, and channel plates are arranged along the flow.
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across the flow, and channel plates are arranged along the flow  SUBSTI TUTE
SHEET (RULE 26) WD 2006/118518 4 PCT/ SE2006/ 000503 The baffles may be
connected to the bottom by wel ding, by brazing, part- welding, part-brazing

or conbi nati owg hdanges, or by any other suitable way of Kan8dsiotdkes 5 The
tray |l ayout may conprise an arrangenent of b& fles nounted in concentric

shapes, of spiral shapes, or both, to a tray bottom Each baffle elenent nmay
be shaped in such a way that a sinple geonetry for both baffle and tray can
be ascertained, particularly for joining to the assenbly of baffles to the

bassage My be. dLIPBER TAY tiSonageisc bR baartieeling oFy iFedl, Reas:
o zonta o o G B BRGSO Rl RSO Bieble,

al ternative enmbaghyeftonmectifte bottomof 15 the tray be flat, be prisned

conical or be circular conical. According to one alternative enbodi nent may

the bottom of the tray be sloping downwards or upward in an angle | ess than
t another alternative enbodi nent

100. According t may t angl e pe, at
| east 0. 5. Aécorﬂ?%gr%l%yowtumyepomnrﬁenani AE2BGEHE oAl h?gﬁe% oaﬁ%de D

wi thin the rang b . bqut. .5
al so conprise s%&%@h@‘%&%ﬁ@eévﬁg&#pﬂgggﬁsgn%§°ﬁatt3ﬁ§9&§&@rﬂq¥§5éﬁ%o he
tray. According dlement may ¥ shaped qmmﬁr\hay TRAL bhﬁnﬁﬂér%diﬁeﬁyﬁéﬁ oty e
hol es, or passages for sparging gas with a 25 dianmeter within a range of
from about 0.5 rbafii® anddoay 2anthe @beeniainedgpartioulady famjpining deltije dissembilyg
the fluids tovvar(% %H exit. oipt at the end, which couI% ?f? fitteg with a
fl éw control dew it@ ek te the bottom. The entire arrangement of baffles may be such,
10 that a continuous passage may be developed in the tray section with the

aim of producing as long a passage as can be practically possible.

The tray bottom may be horizontal, sloping towards, or away from the
centre, and according to one alternative embodiment may the bottom of
15 the tray be flat, be prismed conical or be circular conical. According to
one alternative embodiment may the bottom of the tray be sloping
downwards or upward in an angle less than 10°. According to yet another
alternative embodiment may the angle be at least 0.5°. According to a
further alternative embodiment may the angle be within the range of from
- 20 about 0.5° to about 5°.

The piug flow tray may also comprise sparging pipes, which are mounted

at the bottom level of the tray. According fo one alternative embodiment

may the sparging pipes have holes, or passages for sparging gas with a
25 diafneter within a range of from about 0.5 mm to about 2 mm.

The passage may be continuously directing the fluids towards an exit

point at the end, which could be fitted with a flow control device, which

may be a regulating valve. The exit point may be in the centre of the tray,
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may be a regulating valve. The exit point may be in the centre of the tray,
SUBSTI TUTE SHEET (RULE 26) WD 2006/ 118518 5 PCT/ SE2006/ 000503 at an exit
point in the periphery of the tray, or at an exit point at the end of a

col l ecting piwe.2owkdassis onal |y, one sector inzthe baffle arggngssnhoseoul d be
a voidin order 5 to use as a duct for di st?ibuting vacuum or to let out
vol atil e gasses from successive trays nounted bel ow, or both. Accordingly
the tray may al so conprise at |east one duct for vacuum and-spargi ng gas.
The present invention relates also to a tray colum, which conprises one 1

0
or nore plug flowtr NaVii a _passage l.abyrin f - of .baffles
connected to t h%t 2 ﬁgﬁ’&qﬁdﬂﬁﬂﬁ&%@ﬁﬁﬂﬁ ﬁ?@ ! @Eﬂ?@ﬁ%ﬁéﬁ?%e BBgtcgm
According to ong 8| d&H i enbodi ment can the tray colum have |ess than
10 plug flow trays.I %cﬂ(;%‘?méﬁg to another alternative enbodinment may the tray
colum have at |east one plug flow tray, and 15 according to yet another
alternative enbodi nent may the colum have up to six plug flow trays The:

Ipr esent invent iﬁﬁ?iﬁ@ﬂaubs‘zj@ §§?ﬁ0(b' ) th@@@gfﬂe §Ef|ﬁ:n@|$n'&ﬂt:ﬁﬁ¥ll WS %NOid:'tBh?l’rQ%’es at
i i i . 20

stripper havt ngttks s f Bfichton & dng, agtiumy o Bt Velptis gmsdes Mt °"

stripper may haygddsdive ﬁﬁk& ?ﬁé@ﬁ\%dgﬁglwdo chﬁﬁ%@rgi?@n)ﬁeﬂh h@?n@ia?téélbbi ng

colum or stripper above the tray c alte %

enbodi ment of teemprisest lesstcme dbet fo? Yacaunmand lspangingtges.as one vessel
containing both the tray colum and the distilling colum, or can be nounted
as two vessels, the tray colum and the distilling colum connected with a

connect i on bl per IeeoBa il Eiod Feratdd 81R S By chithih, SAicR o BRSBLbhET Vi 2
10 or more plug flow trays having a passage labyrinth of an assembly of
baffles connected to the tray bottom and one regulating valve at the tray
bottom. According to one alternative embodiment can the tray column
have less than 10 plug flow trays. According to another alternative
embodiment may the tray column have at least one plug flow fray, and
15  according to yet another alternative embodiment may the column have up

to six plug flow trays

The preseht invention relates also to a deodorisation column, which
comprises at least one tray column, and at least one distilling column or
20 at least one stripper having structured packing material. The distilling
column or the stripper may have fluid collectors mounted at the bottom of

the distilling column or stripper above the tray column.

According to one alternative embodiment of the invention can the
25 columns be mounted as one vessel containing both the tray column and
the distilling column, or can be mounted as two vessels, the tray column
and the distilling column connected with a connection pipe. The sparging
gas, the vacuum or both can be transported via ducts in the frays, via
ducts outside the column, or combinations thereof.
30
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ducts outside the colum, or conbinations thereof. 30 SUBSTI TUTE SHEET ( RULE
26) WD 200611. 18518 6 PCT/ SE20061000503 The present invention relates further
to a plant conprising the deodorising colunm, at |east one heat exchanger or
economni ser, _east one scrubber, the invention relates. also to use of
the deodori sg"??%)@%mpgf nt for purifying all e@ible oils, vgéﬁ%’ﬂﬂﬂ%ﬂ% or
fats, animal oils or fats, 5 fish oils, or mneral oils. Further enbodi nents
of the invention are defined by the clains. In the follow ng the present
invention will be explained in nore detail by neans of the attached

drawi ngs. 10 Brief description of the drawings Figure 1 is show ng a cross
section of one mheerpr@seng bwentien aelategeferdhenctor ai mjanb ¢erepriaingnt then.

Fi 2 is show ; ti ther alternative baffle 15
ar Pangenent acoOPRRRGSER SHUTYhykEesh OTF: QR CORNANGRION AGORPBINREs 326 on

of a further al yeidaiere bbbl einefiaRAERTAIaEE LSO Uk oor e daRidation

Figure 4 is showing a cross sg’c on o ther-alternative ba

arrangenent acceltghitifor Purifyﬁﬁg[z iafVédibieosils, A deitablecoifs bp fatB0onhintalaily osfats,
section of side view of a collecting device having a regulating valve at the
exit, accorddngfish ailseor minerah ailsy Eughboembodiments oé theninvention arsidgfineds i s
showi ng a cross section of a tray having sparging pipes according to one

al ternative enbgaﬁﬁ%r‘f’falms-

In the following the present invention will be explained in more detail by
( means of the attached drawings.
10

Brief description of the drawings

Figure 1 is showing a cross section of one altemnative baffle
arrangement according to the invention.
Figure2 is showing a cross section of anocther alternative baffie

15 arrangement according to the invention.

Figure 3 is showing a cross section of a further alternative baffle
arrangement according to the invention.

Figure 4 is showing a cross section of a further alternative baffle
arrangement according to the invention.

20 Figure 5 is showing a cross section of side view of a collecting device
having a regulating valve at the exit, according to one
alternative embodiment of the invention.

Figure 6 is showing a cross section of a tray having sparging pipes
according to one alternative embodiment.
.25 Figure 7 is showing a cross section of a side view of a tray column
according te one alternative embodiment of the invention.
Figure 8 is showing a cross section of a side view of a fray column

according to another alternative embodiment of the invention.
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25 Figure 7 is showing a cross section of a side view of a tray colum
according to one alternative enbodi nent of the invention. Figure 8 is

showi ng a cross section of a side view of a tray colum according to anot her
alternati ve &vpawsmssts of the invention. SUBSTI TUTE SHEEPcERELdos8@S03VNO

2006/ 118518 7 PCT/ SE2006/ 000503 Figure 9 is Showi ng a cross section of a side
view of a tray colum show ng gas and vacuum ducts inside the colum
according to one alternative enbodinent. Figure 10 is showing a cross
section of a side view of a tray colum 5 showi ng gas and vacuum ducts

deseription of [ ot owhg: Afess! s@uldiL 8 SRS S, rr i
Figure 1, formng a spirghowihg §a0dridvacPimPaserRdasidd thevébiiing dordfings
flow froman inlet point 2 toanh exit point 3. In Figure 2, 3 and 4 aré

ot her arrangenents of a topomeblteirdtivei evhbodimeaksages di scl osed. The fl uids

are directed through passages ,to flow for as lgng tinme_ as possj ble before’
| eavi ng t he tra&'%&eéib tISpaewing a W%ﬁc%eﬁlqrbp?sﬁ)zﬁéﬁ Y a‘gf anffiay, LAMMNar e

shown in the:.figures. 15 di I.f : r pwar ds
or downwar d§5i nl et poi n?@ﬁﬁgoé%gﬁﬁap\}acm %@8@%@%@??@@@@0@&%@&0
alternative enbodi nent stgpdndther apEadiveembBdithénfti gures 1 to 4 a regul ating
valve is nounted at or close to the exit point 3, the regulating valve is
not shown in the figures. 20 The fluids are leaving the trays at an exit

oint 3inthe tray and are transferred to a col|llecting device 5 accordin
{)0 one alter nativey [Sepa“ed eSCI'ID?On Ofthe rawings g

I
(" A spiral arrangement of baffles 1 is shown in Figure 1, forming a spiral

10 labyrinth of passages, in which the fluids flow from an inlet point 2 to an |
exit point 3. In Figure 2, 3 and 4 are other arrangements of a spiral
labyrinth of passages disclosed. The fluids are directed through passages
to flow for as long time as possible before leaving the tray at exit point 3.
A duct 4 for sparging gas and vacuum are shown in the figures.

15 Depending on if the tray bottoms are turned upwards or downwards inlet
point 2 and exit point 3 may change place according to alternative
embodiments of the invention. In all Figures 1 to 4 a regulating valve is
mounted at or close to the exit point 3, the regulating valve is not shown
in the figures.

20
The fluids are leaving the trays at an exit point 3 in the tray and are
transferred fo a collecting device 5 according to one alternative
embodiment. The collecting device is sloping sideways in the direction
towards the periphery of a tray below and over an inlet point not shown in

25 the figure. At the end point 6 of the collécting device is a regulating valve
7 mounted, which regulates the fluid flow in the passages of the tray

above. Sparging pipes 8 are mounted at the bottom of the tray.

Each tray is equipped with several sparging pipes 8 which can be seen in

30 Figure 6. Figure 6 shows also under lying collecting device 5 having
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enbodi ment. The collecting device is sloping sideways in the direction
‘towards the periphery of. a tray bel ow and over an inlet point not shown in 25
the figure. At the end point 6 of the collecting device is a regulating val ve

7 nmount ed, i C. ates the fluid flow in the passages above.
o“ZJoe/ 1584 = /S]%z §o/000 Y

Spar gi ng pi pes are mounted at the bottomof the tray. Ea ay 1's” equi pped
Wi th several sparging pipes 8 which can be seen in 30 Figure 6. ‘Figure 6
shows al so under lying collecting device 5 having SUBSTI TUTE SHEET ( RULE 26)
WO 2006/ 118518 8 PCT/ SE2006/ 000503 regul ati ng valve 7. The bottons of the
plug flowtrays in the tray colLum can be horizontal, turned upwards or
downwar ds. | n f regiating smadve de Theabettoms: of ther ploig 1w ays mwﬂwejngmlugm

A angl . i Baf i haTEAYBL CRSEHPEBLas A B ke Saui AR R
int 3 to whi i I 7 Al I f Ly id1 b
!to ?:azsferrgd f'rg%"ﬂl h@ﬁggﬁpg% ﬁggvéﬁeed@u%@%?%cf ég& Qén?&eeh? ![a !{gﬁﬂyéan ©

inlet point 2 oamBadimerl. Trayw® is0tursed Wonatvardechiaiing e drigleveofwiithicdm wi | |
pass the |labyrinth of passages fromthe inlet point In the centre of the

tray out to 8n be least than nt0% At thaclope@st ppeing .is annexll peintsd ttopwhigh @ is a
| at i | 7..Aso Tray. 10 i s, havi e, 8, .which is | th
158" % o v et PR 2 o B R PR Bt e

According to thj i i t i |
col l ecti ng devi E@s@@?ﬁﬁée‘éﬂygﬁ ﬁghf\%‘@eyﬁé\aﬁ?cﬁ@g%%ﬁtﬁﬁgt ?‘tofrﬁlh%%%
periphery of thé&ragoll0mTraipud0sist tiirpedvapwanis.vhat ifloes ofnfluidsawdl paisgathe
according to one alternative enbodi ment are nmounted inside the tray colum,
whi ch can be selabyrinthriog passagesifigun éha nlekpeinbin the eentraef the tray out fo an

10 exit point 3 at the periphery. Mounted to exit point 3 is a regulating valve

7. Also Tray 10 is having an angle 8, which is less than 10°.

Figure 8 shows a tray column having only trays sloping downwards.
According to this alternative embodiment are the trays equipped with
15 collecting devices 5 and regulating valves 7, which are mounted at the
periphery of the column. Ducts 4 for vécuum, volatiles and sparging gas
according to one alternative embodiment are mounted inside the tray
column, which can be seen in Figure 9. Figure 10 is showing another
_alternative embodiment wherein the ducts 4 are mounted outside the tray
20 column.
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alternative enbodi ment wherein the ducts 4 are nounted outside the tray 20
col um. SUBSTI TUTE SHEET (RULE 26) 9 CLAIMS 1. A nethod for deodorising
organic or inorganic fluids conprising @reating a continuous flow or sem
continuous flow of the fluids through a colum having one or nore trays,
creating a plug flow of the fluids 5 through a | abyrinth of passages on each
tray by regulating the flow through ChaAlpdSsages by use of a regul ating
valve at an exit in the tray, introducing sparging gas on the bottom| evel
of each tray, contacting the fluids with the sparging gas in the plug fl ow,
removing volatiles fromthe fluids, and transferring the sparging gas and

the volatiles i a Au hdg | 0 ier ' ith | indhe
met hod accor di ng' toﬂcﬁgt’%a?,ﬂﬁhgégggntgﬂg Ee%g gf’ggél’%\nl%“ﬂggdg: F;GQ‘ sr?‘."elrrl i ng
the flow of fl utrémtingraveghtinteus digw or semi\continuoas flowidfid¢hefluids throughray,
or to an econom ser heat exchanger. 3. The nmethod according to claim1 or
claim 2, wher ei¢PluRw havirg ons o ok tiayiss creatingsaephugh jlow off they flklids

to the per pherirahofi: BbIRA T Prssaass.or sty BV resvielion e Hew"
the precedi ng orirud 2 pesids by 454 bt g tpaliip LIRE, GCER T e 4,0
of 't he Br Soed npuoROSIETSpAIing Bas R nE o Teud T PR Y, Camacig tie any
vel ocity wit hi rfluids withe thé Spavgirabgas in the plug flow, removing volatiles from the
fluids, and transferring the sparging gas and the volatiles in a duct inside
10 the column or outside the column.
2. The method according to claim 1, wherein the method also
comprises transferring the flow of fluids through the regulating valve to
another plug flow tray, or to an economiser heat exchanger.
3. The method according to ctaim 1 or claim 2, wherein the method
15 also comprises transferring the flow of fluids through the regulating valve
to the centre of another plug flow tray, to the periphery of another plug
flow tray, or through a collecting pipe having the regulating valve at the
exit.
4. The method according to any of the preceding claims, wherein the
20 method also comprises introducing of sparging gas at a bottom level of
the trays. 7
5. The method according to any of the preceding claims, wherein the
sparging gas being introduced at a velocity within a range of from about
20 m/sec to about 40 m/sec.
25 6. The method according to any of the preceding claims, wherein the
sparging gas being introduce at a velocity less than about 30 m/sec.
7. The method according fo any of the preceding claims, wherein the
- sparging gas being selected from water vapour, low molecular fluids, or

combinations thereof.



20 msec to about 40 msec. 25 6. The nethod according to any of the
precedi ng clainms, wherein the sparging gas being introduce at a velocity

| ess than about 30 misec. 7. The nethod ig@ccording to any of the preceding
claing, wherein the sparging gas being selected fromwater vapour, |ow

nol ecul ar fluids, or conbinations thereof. 10 8. The nethod according to
any of the preceding clains, wherein the plug flow having a total retention
time less than 60 mnutes. 9. The nethod according to any of the preceding

clainms, whereimth 0. ' ' t I LK ange
of from about ;B t oq%é)g%& QBEUW@ tqhéerﬁ}mét ﬁ%ﬁﬁ%@%@@lgﬂ%ﬁﬁgwé%%gf ‘Tﬁ]eé
preceding cl ai rmu]gl\ﬂbw hiavi totab retentiondimédesathan 60mimaesr e | ess than

280C. 11. The method according to any of the preceding_claiqs, wherein the
col utm oper at eD.at The ewthog: aceondingito anye of e erecedingnelairas: wiwrein ffe t o

about 270C. 12. The nethod according to any of _the precedi ng cl ains, rein
the colum opé?"dggpvﬁ el §§9Eﬁdler ention Héw it FHJH'FQ rgnge dér%t%t%?o
according t agy ﬂﬁ ﬁG% precedi ng clains, wherein the colum operates at a
pressure w thi %1 ) *of fromabout 1.5 to about 5 15 nbar. 14. The net hod

accordi ng o am.ofrHe i AhBRCHASHIG S any BF Y Brbeding HihisDairkprPliRe! o

fromthe group consisting o I'e oI’ s, ats or ol ani mal

fats or oils, foclimei dperades atanenmperatire less than PBOSCEI ow tray for tray
col umms conprising _a passage |abyrinth of 20 an assenbly of baffles nounted
to the tray bottbmlde methodeactending to any of the preceding claims, wherein the
column operates at a temperature within the range of from about 250°C
10 to about 270°C.
12. The method according to any of the preceding claims, wherein the
column operates at a pressure less than 20 mbar. |
13. The method according to any of the preceding claims, wherein the
column operates at a pressure within a range of from about 1.5 to about 5
15 mbar.
14. The method according to any of the preceding claims, wherein the
fluids being selected from the group consisting of all edible oils, vegetable
fats or oils, animal fats or oils, fish oils, and mineral oils.
16. A plug flow tray for tray columns comprising a passage labyrinth of
20 an assembly of baffles mounted to the tray bottom and one regulating
valve in the tray bottom.
| 16. The plug flow tray according to claim 15, wherein the tray also
comprises sparging pipes mounted at the bottom level of the tray.
17. The plug flow tray according to claim 15 or claim 16, wherein the
25 sparging pipes having holes, or passages for sparging gas with a
diameter within a range of from about 0.5 mm to about 2 mm.
18. The piug flow tray according to any of claims 15 to 17, wherein the

tray also comprises at least one duct for vacuum and sparging gas.



valve in the tray bottom 16. The plug flow tray according to claim15,
wherein the tray also conprises sparging pipes nounted at the bottom | evel
of the tray. 17. The plug flow tray according to claim15 or claim 16,
wherein the 25 sparging pipes having haqles, or passages for sparging gas
with a dianeter within a range of fromabout 0.5 mmto about 2 nm 18. The
plug flow tray according to any of clains 15 to 17, wherein the tray also
conprises at |east one duct for vacuum and sparging gas. 11 19. The plug
flow tray according to any of clainms 15 to 18, wherein the assenbly of

baffles are ”DSQF $§Qbmlggwstﬁfa8% é@faninf %laiﬁi&a’l’g%_w?r\rx@éﬁégntltg?t he

tray bottom 2 ray rng 'to any of clains

wherei n the Sassewibly iofbaffies ardehogntselin edneentic shapesiofnspiral shapesintre
of the tray, at an exit point in the periphery of the tray, or at an exit

p?in} at tgg eﬁd?gﬂ1&%ﬂﬁb}ﬁydxﬂhgnpipe. 21. TBe_pIu?IfIOM/tray accordi ng any
cont cal bot t ondBr EhPclugow fiash ACkardmbto ARy ebolaime 58 10, oufiersly the

< opi ﬂg“aod_ e feigfhd yalve biirelmoliied af ab St Gt IEYTE shhffeidrthedfantas,
05" 54 “the g RO M We perphedsof e lBl ot o am o PRl atiheterd of 2t

angl e bei ng w tollectingepipgige of fromabout 0.5 to about 5. 25. A tray colum
conprising one_or nore pI%P flow trays accordin?_to
: o ai

21. The plug flow tray according any of claims 15 to 20, wherein the tray
bottom being flat bottom, prismed conical bottom or circular conical
10 bottom.

22. The plug flow tray according any of claims 15 to 21, wherein the
bottom of the tray being sloping downwards or upward in an angle less
than 10°.
23. The plug flow fray according any of claims 15 to 22, wherein the
15 angle being at least 0.5°.
24. The plug flow tray according any of claims 15 to 23, wherein the
angle being within the range of from about 0.5° to about 5°.
25. A tray column comprising one or more plug flow trays according to
any of claims 15 to 24.
20 26. The tray column according to claim 25, wherein there are less than
10 plug flow trays in the column. |
27. The tray column according to claim 26, wherein there is at least one
plug flow tray.
28. A deodorisation column comprising at least one tray column
25 according to any of claims 25 to 27, and at least one disfilling column
having structured packing material.
29. The deodorisation column according to claim 28, wherein at the
bottom of the distilling column fluid collectors are mounted.
30. The deodorisation column according to claim 28 or claim 29, wherein

30 the tray column and the distilling column are mounted as one vessel, or




any of clainms 15 to 24. 20 26. The tray columm according to claim25, wherein
there are less than 10 plug flowtrays in the colum. 27. The tray colum
according to claim 26, wherein there igpat |east one plug flowtray. 28. A
deodorisation colum conprising at |east one tray columm 25 according to any

of claims 25 to 27, and at |east one distilling colum having structured
packing material. 29. The deodorisation colum according to claim28, wherein
at the bottomof the distilling colum fluid collectors are nmounted. 30. The

Ceriom snu e cith YTPUERE 2% i, s s S s o ieghon, P 06r
nounted as twog d,ﬁgﬁ.ﬁéﬁ)r&qﬂggééfed with a connection pipe, or conbinations
e de ’

t hereof . 31. 'I% odorisation’col um according to any of clains 28 to 30,

wherein the spafgiTige ddsoddrisatione ¢oliMh E@é@rcﬁﬁn% fo amyref t@dins 28ul 30N S

the trays, via ducts outside the colum, or conbinations thereof. 32. A plant
conprising a dwheregindheispargioiguyas, the vatiuogn 0o batly avé trarispiored>@iatduds in at
| east one heat exchanger or at |east one heat exchanger economni ser, or
conbi nati o®s tiheEAYs, \dadiugts putside the coiunnpeecompinations fereof.a
deodori sation an rding .to claim32 for. purifying_.ve able oils.or
fats, ani mal o?#'s %rsﬁﬁs@W‘BEﬁ'"& 1% ,dn%ﬂq%Pélsaé'eﬁbPei%ﬂﬂs?%?'%‘ﬁﬁﬂ anr éﬂnyoiofs.
claims 28 to 31, at least one heat exchanger or at least one heat
exchanger economiser, or combinations thereof, and at least one
scrubber. .
10 33. Use of a deodorisation plant according to claim 32 for purifying
vegetable oils or fats, animal oils or fats, fish oiis, other edible oils, or

mineral oils.




