WO 01/ 60490 PCT/ EP01/01777 - 1 VERTI CAL EXTENDI NG LI QUI D/ LI QUI D
CONTACTI WG otsd4dN  The invention relates to a verti cal e%‘?lﬁjomnﬂ
liquid/liquid contacting colum. Such colums are for exanple used in the
sol vent extraction of aromatic hydrocatbons froma mixed hydrocarbon
feedstock. 5 US-A-4, 336,106 describes a vertical colum for the solvent
extraction of aromatic hydrocarbons froma m xed hydrocarbon feedstock.
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A disadvantage of the column of US-2-433106 is a low
efficiency and capacity.
The object of the present invention is to provide a
column which, when used in an extraction operation,
15 provides an improved efficiency and capacity.
This object is achieved with the following column.
Vertical extending liquid/liquid contacting column,
which column will, when in use, contain a dispersed and a
continuous liquid phase, the column having a top liquid
20 feed inlet, a top liquid outlet, a bottom liquid feed
inlet, a bottom liquid outlet and a plurality of internal
trays axially spaced from each other in the column, each
tray provided with a plurality of perforations for the
passage of the dispersed phase and more than one
25 downcomer or upcomer for the transport of the continuous
phase, wherein the downcomer or upcomer extends
respectively below or above the tray and wherein the
walls of the downcomer or upcomer are inclined towards
each other in the flow direction of the continuous phase.
30 Applicants have observed an improved capacity when

the column according to the invention is used. Without



wi shing to be bound to the follow ng theory, applicants believe that the

I mpr ovemary oflidoagpapaci ty when conpared to the capacity of pargpdiwityras
described in US-A-4336106 is due to thg short flow path Iength of the

continuous phase 5 on a tray in the colum according to the invention. This

effect will becone even greater when colums having a w de dianeter is
appl i ed, subhSHE@i 48r PERGRUBIMOTRE® dPakerérdi §hearvabpyrdiarnes t han 15

m The col uppimByebenptovhdedmpi-biepichRer nUBERHEBY $ Ol h 10 doWacameLs. A
colum will be provided w_.th domnconers when the continuous phase in the

col umm duri h§® cSﬁP&EfFHgofsatﬁé Frgufd RSVFRgPERelRi ReP-d8ASILOY. ivhen t he

conti nuous &ﬁéSeolEhbhghbkﬂufﬂohaﬁbﬁﬁ tBagkawek @ﬁBSbBMtl%ﬁ@uQOBEE%Eent'y
will_ rnove upwards in the colum the 15 colum will be provid
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require theerdgetof,iUpCRABESEi svhhegsubtelanga=hydrocanhon s x&gegl'” a
process to renove light aromatics from naphtha streans boiling between 15

and 400 C. $dIendtRBCEBF| 6%i AGPHESEri piFrBnaa widprwihpnb@ des&hiebed bei ng

provi ded wi §h.dewaconsr s, Besaysenhhedeshgn 95 trays having downconers is
the sane as for trays having upconers, except tﬁat they will be mrrored

in the horizonthf EPbH@nomathetpa9Vlﬂhé E@éheﬁnédeenbpdpmemBSOZS
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downconer opening at tray |evel ape or exa 5 square

circul ar orWh@@téhguF@ﬁthﬂ@ﬂéerﬁye WBréhEhanlgme dﬁrsughcdomncomegs are
present in opeifray; 304P g@gﬁ bkthg§gﬂg@nggggét?peWhggSQ%% a rectangul ar

hori zontal cross section aV|n eng reate han i width. Wth a
rectangularC@nbssuseetpbﬂSESlalSbenéQQUla hd@mﬂgonhe opericngewkiicl snmal | er

ond o102 neghgSLobgeblencelt BT SHaL! Byl oo iy LUBRALEN LIS oS
PCHEEPOl/Ol@dIumn will be provided with upcomers. An example of a
widely used liquid-liquid system which will require the
use of upcomers 1is the sulfolane-hydrocarbon system in a
process to remove light aromatics from naphtha streams
boiling between 15 and 400 °C.

20 In the following description a tray will be described
being provided with downcomers. Because the design of
trays having downcomers is the same as for trays having
upcomers, except that they will be mirrored in the
horizontal plane of the tray, the preferred embodiments

25 described below are also applicable to trays having
upcomers.

The downcomer opening at tray level may be any shape,
for example square, circular or rectangular. Preferably
more than one of such downcomers are present in one tray.

30 Preferably the downcomer opening has a rectangular
horizontal cross section having a length greater than its
width. With a rectangular cross section is also meant a
downcomer opening which smaller end side nearest to the
circumferential of the tray runs along this

35 circumferential, resulting that these smaller end sides



3 are not parallel arranged relative to each other. This design of the
downcomeywoo®0kdng ensures a maxi num opening area on the pepypoifdieherably a
downconer opening is used having parallel smaller end sides. These

downconers are 5 also referred to as boxed downconers. The tray |ayout may

be such that the downconer_ openings are evenly spaced in the area provided
with the pertoratimseliot axampled reetanyid ato doamie ovierer cahhbe  arranged
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downconmer may be present. This segnental downconmer w ave a downconer

openi ng whi&hFa at™ ofe® ehtPY unST s B P Y & oleec oot avreri Brg dbwneoser s and
at the ot hefaenh fod +owbe 1 henei repnigsential ofndhe démefom%fs g’éﬁ%ef abl'y
s

rectangul ar downconers are arranged on the tray in a so-calle agger ed
arrangenenta1 9 ¥R red riangrietxehedeyragonsr i vi ded al ong a hori zont al

di ametrical |ing,dn 0 1@ S66L) 055 5 SAFN 1@ 501N oL ovi ded with

more than one parallel arranged downconmer 20 positioned perpendicular to
t he di amet reRALIIhea T Thesen ldovwprentrsn ektendsed ronevidedvall th othaear to

the wall, to  .the dignetrical li f S h of the
downconers I;ipenr one tray secti on %&tﬂée%%%‘gtarrl c&af‘%%}ﬁéerél faer(r%z%?i ng Wth
the ends ofaxirnaRynidomersow nrahel DSl oppositle ¢trlagr sekt ilmmth Reederably 2-6

' eebangul ar shaped: o pal all o JONNCOIRISALE PIESENt, 0. ONe e gy, secti on.
Additionally one or nore segnental downconers y b€ “present on a tray
secti on whereondretal ahetrd¢eadr |vhkl et s2 tdevoodmem avedhinGuethi @éh segnent al

downcorer w1 30 e~ a0, openi ng. whi ¢ uns parallel to the |ongitudinal
side of the rect angul ar oﬁconers\,mda (t;tn}lgigetlf"leecpta(tzrl1 %ﬁa e‘?%%rf?%lpe)f) the tray
and al ong pard aof the othanetnd cibllowe. tithen thenSd aggered ¢ f ayise ar e
pl aced in atrcao}; um two 35 consecutive trays will be mrror inmages of each
ot her )

15 Preferably rectangular downcomers are arranged on the

tray in a so-called staggered arrangement. In this
arrangement the tray is divided along a horizontal
diametrical line in two tray sections, each tray section
provided with more than one parallel arranged downcomer
20 positioned perpendicular to the diametrical line. These
downcomers extends from the wall, or near to the wall, to
the diametrical line of the tray, such that the ends of
the downcomers in one tray section meet the diametrical
line alternating with the ends of the downcomers in the
25 opposite tray section. Preferably 2-6 rectangular shaped
parallel downcomers are present in one tray section.
Additionally one or more segmental downcomers may be
present on a tray section where the diametrical line
meets the column wall. Such a segmental downcomer will
30 have an opening which runs parallel to the longitudinal
side of the rectangular downcomers, along the
circumferential of the tray and along part of the
diametrical line.
When the staggered trays are placed in a column two

35 consecutive trays will be mirror images of each other



WO 01/ 60490 PCT/ EPO1/01777 4 wth the dianetrical |line as mrror. This
ensur es jt‘{)atmlﬁ(#‘@?t the | ower end of the downconer is posi El,lclg}zﬁ)g}@ﬁg%/e t he

perforations o he tray bel ow. The staggered tray |ayou red
because it prevents vertical by 5 passing of the continuous phase or said
otherwse, it increases the horizontal m xing of the continuous and

di spersed phése Hstdpyestedi¢rhylive prefriabdy. Tonstewet ods steh: t hat t he
downconer i r central supporti beam
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Preferably the,l r j ischarging end of the downconers of
one tray are@?paceg Sa%ﬁlecé){%fn#?%@egﬁ%%se? la‘:l%”fe §5r° coTt § HubuL Hhase
recebvi ng emth Tfincthes downconperisimifotheotaay risiabel omesaitsdrays This

di stance is ; ed 0 as flowpath length and for this invention

defi ned by tlhr{acerfsed{)%?es%h%g}cfrleozn?% a(:Jllclinéjti%ln % et weerm Yhet M3t rddf t he
conti nuous phase st hEraiang dovwnopneredand: 20 thepcemdre0f the continuous

phase receiving.d comer. . Preferably this flow path length is between
0.05 and 0.5° mtrghm(%ret&;'r%%hovghpaat[ hta}feen%?WWla Jr%sﬁﬁﬁp‘?—‘ht%ij |1&sCn%f f i ci ent
contacti ng. siagrieat emd engtdentond d sesaditiny waMe gkl %mc&l%ftﬁé"e

e transport

cont jnuous phase .ahov tray, 25 which in turn would hinder t
of Ehe di sper'$EF t g e?htnr?eraébcg Fodlts Mf e THpaty t8. The |iquid
di schar ge end refuna cdewnCamemndasn phefrerably ofd aged atnSsone, di s{angg above

the tray just below. Preferably the Iiquid discharge end extends between

30 30 and 80%'6f"t'he tray distance bel ow the tray. Preferably the

recei ving end ofpricie -G@iRcanes lexiends: Q%d/ﬁ%&lsaﬂﬁsc%%%@ggngt he d ray
di st ance ab%e trn?byﬁ). The tray distance is the distance between two
consecutive reaéé{w E'SFer 1°0r &< ah dlife TRARRhre P dirabing sinsie

15 end or continuous phase receiving end of the downcomers
of the tray just below said tray. This distance is
referred to as flow path length and for this invention
defined by the shortest horizontal distance between the
centre of the continuous phase discharging downcomer and

20 the centre of the continuous phase receiving downcomer.
Preferably this flow path length is between 0.05 and 0.5
m. Shorter flow path length would result in a less
efficient contacting. A greater length would result in
more turbulence of the continuous phase above a tray,

25 which in turn would hinder the transport of the dispersed
phase, thereby reducing the capacity.

The liquid discharge end of a downcomer is preferably
placed at some distance above the tray just below.
Preferably the liquid discharge end extends between 30

30 and 80% of the tray distance below the tray. Preferably
the receiving end of the downcomer extends between 0 and
20% of the tray distance above a tray. The tray distance
is the distance between two consecutive trays.

The perforations in the tray are preferably simple

35 openings which easily allow the lighter liquid to pass



35 openings which easily allow the lighter liquid to pass WD 01/ 60490

PCT/ EPO1 7 5 the tray in an upward directions. Pref openi ngs are
si eve opgﬁ%@6§«Waving a preferred di aneter of between 0.§éiggﬁﬁﬁ%U025 m

The total area of the perforations on~ the tray relative to the cross
sectional area of the 5 colum will depend on the choice of liquids to be
cont act ed afé@ef E&@RYr dhesni mpvire < olioset iSuist.afing fiehired apea iingybetnaeen 2

and 20% of th r i : a_of cQl. .. The coner has walls
which are i%é%y%egiggagﬁﬁs%%%gnggghF%Fﬁgﬁqgﬁ tléqggﬁﬁhégg%ﬁiﬁgﬁ?ion. These
wal | s extend-O0gdr eyl BelOdw @ndT®ﬁtk@maﬂlwrparbEytahowerE?&dﬁ$ﬂqfIaN
constructio e S LG i dvan equs that the lls o ownconer
ext end someIE %t%gggvgegﬁg§€%a§% %%% §F855 °6 %ﬁﬁggg ﬁéf@scﬁit tably

bet ween 1 andlasndegléeslep®ndeloat ithe tactihe wer tliicalidaxits efe t he col um.

The | ower i r.eferably provided with a cover, which_cover is
provi ded mﬁ?%gtéggggrggﬁy%&éWnﬁ§¥§sdﬂPe§%§dFogﬁgﬁrn&??tagﬁé difttensi ons of

these openi ngsaaie peélerablyasa claserd thkatrbhe certriidweus sphaseexiting
t he opening§hgrg?§0 accel erated such that its velocity is nore than double

the velocity of ngTsing di spersed phase. The downconer area as neasured

on the tray | evéhewidblindeperdhaenwhhesspacichi arki quicdsnta beweertsact ed.

Pr ef bly thi I, t 2 d 20% of the cross sectional area of
75 Yo ool uffEITRERES! AinCrE BPBFBFL0) § BFEV At TPeR So¥tdash o tand 100

trays as deparibedbabowean@hepnusben1ef phrays wbble dgpendagn the specific
liquid liquid s contacted and the extraction depth required.

stemto be
The col um §BHF§IFGE%HErﬁﬁ?éoﬁfeﬁéréﬁl9d5F8§?8§8Wﬁ thas €68l ¥sdér & the
top of the enktumawpesiti-ongdechet wegawhhe thays and tthe tepel iqud outlet.

Thi s coal esger | IR oves, Lhe phase, separation of the dispersed and
15 relative to the vertical axis of the column. The lower
end 1s preferably provided with a cover, which cover is
provided with, preferably downward directed, openings.
The dimensions of these openings are preferably so chosen
that the continuous phase exiting the openings are
20 accelerated such that its velocity is more than double
the velocity of the rising dispersed phase. The
downcomer area as measured on the tray level will depend
on the specific liquids to be contacted. Preferably this
area is between 2 and 20% of the cross sectional area of
25 the column.
The column is preferably provided with between 2 and
100 trays as described above. The number of trays will
depend on the specific liquid liquid system to be
contacted and the extraction depth required. The column
30 is furthermore preferably provided with a coalescer at
the top of the column positioned between the trays and
the top liquid outlet. This coalescer improves the phase
separation of the dispersed and continuous phase after
contacting. Preferably this coalescer has the form of

35 structured packing and is made of a material which has a



contacting. Preferably this coal escer has the formof 35 structured packing
and i s nRee1Rbad Material which has a WO 01/ 60490 PCTI EPO 7 hi gher
affinity to the di spersed phase than 'g_o6t he conti nuous p%é%zglﬁéﬁ]
invention will be illustrated by maki ng”use of Figures 1-2. 5 Figure 1 is
atop viewof a tra%/] conprising downconers positioned in a colum

accor di ng tor¥her #hibnttontoFrgareéisressadveneseathenoss- seetional view

AA of Figserinud@s Fhghise. 1 is a top viewof a tray (1) as part of a
colum (2). The tray (1) is provided with a plurality of perforations (3)
for the passage'®t tmecHisprrsell phastlluTheatedyby hakséndi usdedfal ong a
dianetricalridpnec£4)-sn two tray sections (5,6). Each tray section (5,6)
is 15 provided with a row (7,8) of parallel rectangular shaped downconers
(9) arranged paredted hiih 2 especriee efch totherompdipengendi cul ar to the

diametricalgdimnedd)s Jhei+i | ayout illustrated.in Fiqure 1 is a
staggered tray Iayo%tgvm%are(ir)ﬁé{%a% o%%gﬁ%ra?&r%%ga%gnéﬁ?er end (10) 20
whi ch ends d@vensupporti ng beam (11) which beamruns al ong dianetrical

line (4). Theser ( OJ% o : coners_(9).of tray sectjon_(5) neet
the supporting beam (2111 S ign %%F% %\ﬂ% Ty ?%% %%Iﬁaévi Y#Yh&&enaé (10) of
t he downconmgrd1¥9)1l of the other tray section (6). 25 Figure 1 al so shows

t heyupper openi ), 1he oped downconer vvalis 1:;{2> and the cover (14)
at the |ower eﬁr}%g%%gt%el%o%%é mer T (9) 0t Cover3y 14 )iés obF del 2with

openi ngs (¥®)1dror the. discharge 0f) contpnuousephasen £1pwingl dewnwards. Two
segnent ed dg o] S 6),arge 30 shown at the_positioned where the

di ametri caﬁjﬁ i'ne %OI{S}TEL%)S fcfﬁre WAT I PJFS ST uh ¢27 . IEFRFEeD BN a
vertical crigss-tsecti ohalivieéwiddedodlong a diametrical line (4) in

two tray sections (5,6). Each tray section (5,6) is

15 provided with a row (7,8) of parallel rectangular shaped
downcomers (9) arranged parallel with respect to each
other and perpendicular to the diametrical line (4). The
tray layout illustrated in Figure 1 is a staggered tray
layout wherein each downcomer (9) has a smaller end (10)

20 which ends at a supporting beam (11) which beam runs
along diametrical line {(4). These ends (10) of the
downcomers (9) of tray section (5) meet the supporting
beam (11) in an alternating fashion with the ends (10) of
the downcomers (9) of the other tray section (6).

25 Figure 1 also shows the upper opening (12), the
sloped downcomer walls (13) and the cover (14) at the
lower end of the downcomer (9). Cover (14) is provided
with openings (15) for the discharge of continuous phase
flowing downwards. Two segmented downcomers (16) are

30 shown at the positioned where the diametrical line (4)
meets the wall of column (2).

Figure 2 shows a vertical cross-sectional view AA’ of
Figure 1. Two consecutive trays (1,101) are shown as part
of column (2). As in tray (1), tray (101) is provided

35 with rectangular downcomers (109) having sloped



Figure 1. Two consecutive trays (1,101) are shown as part of colum (2).
As in tra&odrleoasct ray (101) is provided 35 with rectangul apcfepheaiers (109)
havi ng sl oped WO 01/ 60490 PCT/EPOl/OlZ?; 7 walls (113), a cover (114) at
its lower end, which is provided with I'iquid discharge openings (115). As
shown the |iquid discharge openings (15) of the downconers (9) of row (8)
are positi ofitdlabbve’ part SPV?Fayl%ﬁbl?tmhFéthBerepdovWHéﬁhmiEh

perorati onsp£dP33&n0k i Shownyw i Thei Eesubtibngothow Eaﬁ'ﬁ?f‘%? ?ﬁogﬁfi ned
above is showmn in this Figure as distance ga). intray (1), tray (101)
is further E?%V%H%ﬂlﬁﬁ?hsgg@ﬁ%ﬁtéﬂeﬂbﬂﬁéoﬁ% s pilshe Agwnshoamsdédhconers

(9,109) extendsosomenhatea Qyﬁtﬁbﬁe&rQMovéopé%tlg%)trgpe(?@hynnh5§h .
preferably to be used for liquid liquid contacting. A process In which
liguid |iquid RERTEERT nGlchsPRtiehabisedsi $16x1 faeti showher eTheone or nore

conponent s r@§@§@mgiﬁl@wlg’;gghdlgﬁgwgsiéefﬁﬂéaagﬁgvéwﬂéﬁé&n oM Xture

1
by contacting the mxture with a suitable extraction solvent. T € col um

is especial tHisuit@dre ors ébataecendal i ghFdiphases Wwhi chthaye (dDiferent
densities d i [ t o] - n an
preferably €§|%@?%%Q%§%£$§%?é%x§£%¢egeg%eggéﬁfﬁgﬁéﬁgé??éu?%??}quga syst ens
whi ch can behgrpciesedongrh tHelOebl emheadesosdinaghéheaboventhentase DCH
(dﬁ@hlorohygfip@ ) Wat er, tol uene-wat er, | PE (isopropylether)-water
furfural-lu e’0|¥, or gani c- agueous acid solution, organic- agueous caustic
sol uti on and oryanieceMateris 25r&Ekanpbes ob lextunaed i Do progessesimbich can

be suitably r i ol um,_according.to.the invention are the
extraction %?ﬁ%?%ﬁgﬁfbgﬁa?%ﬁcgﬁgf%?awnf%haLh?%g%sgl%%ldp?%%g?gtfﬁ%ricating
base oils, Bxtmactiwredfiarenaticisiom vihesalf obaseot reordydsecanbonsst reans

boi l'ing between 30 15 and. 400.C, . for_exanple naphtha, in rocess to
recover hoﬁ%%%ﬁ%ghsl%aﬁaf@%%l?Hﬁﬁx%%%ﬁo%%rﬁ%?%fggﬁdofrom Enfr

15 mixture by contacting the mixture with a suitable
extraction solvent. The column is especially suited for
contacting liquid phases which have different densities
and an interfacial tension of between 5-55 dyne/cm and
preferably below 25 dyne/cm. Examples of possible

20 liquid-liquid systems which can be processed with the
column according the invention are DCH (dichlorohydrin) -
water, toluene-water, IPE (isopropylether)-water,
furfural-lube o0il, organic-aqueous acid solution,
organic- agqueous caustic solution and organic-water.

25 Examples of extraction processes which can be suitably be
performed in a column according to the invention are the
extraction of aromatics with furfural in a process to
prepare lubricating base oils, extraction of aromatics
with sulfolane from hydrocarbon streams boiling between

30 15 and 400 °C, for example naphtha, in a process to
recover homogeneous catalyst in a hydroformulation or
carbonylation process, in a process to remove phenol from
waste water, in a caustic washing process of naphtha and
in an acid washing process of the product of an

35 alkylation process.



carbonyl ati on process, in a process to renove phenol from waste water, in
a caustiwgoWagkhng process of naphtha and in an acid washiRgieeess of the
product of an 35 al kyl ati on process. WO 01/60490 PCT/EP0O1/01777 8 CL A
MS 1. Vertical extending quuid/liqurd8c6ntacting col um, which col um
will, when in use, contain a dispersed and a continuous |iquid phase, the
colum having a top liquid feed inIetE a tog liquid outlet, a bottom
liquid feed 5 inlet, a bottomliqul nd a plurality of interna
trays axially spaced fromeach other in the colum, each tray provided
with a plurality of perforations for the passage of the dispersed phase
and nore than o%%rtH%ﬁhc%ﬁﬁ?n%%n%p%bﬁ%%df%Fth% £PRR3PBERIOFCL BN cONt | NUOUS
10 phase, whgrehncthemdowneomesnen UpCEER! exhends .respgetiyuel ynheLow or
above the tray and wherein the walls of the downconer or upconer are
inclined to%@fbsueathl68hef Phathe Flowcdlreet Parioy eheorohifAéBus phase.
2. Colum ageondipgeto gl abp 1iqwhgrehpithe downeopRr$:idriQr cURGOMErs are
rectangular, 3. Colum according to claim2, wherein the rectangul ar
dowtconers dbrlepcorePsthpe ht#angedufheh 3bBdcal Pédrasihggefednarrangenent .
4. Colum aceoydi ng; £ 91 aNYpQ084 0k r6hal gBn 1o BpeWheretne 20:1Lhg dowpgomer or
upconer walls are inclined towards each such that a downconer or upconer
wal | will nakeyapiovadedswielyreeslanglétii oh phefoepticab &xkstbe the
colum. 5. o [ f ' 1 ein the liquid
dischargingpéﬁgyg? ?ﬁegggmgg%%§¥§§¥ ﬁg%ggeﬁﬁkghggepFéepgggémﬁth a cover,
whi ch coverd¢gnpeoei ded whebmereSpecthvetdonapart of tpwardndinected

openi ngs, er el el Lquid dj ar ge ( oner extends
botueen 30 n38§€@g§%9§%§ %#%ygng %ﬁ%g %%|8§??ﬂgit?é§8”§%d the i quid

di schar ge engspécanvepgopetroextendsove the tray and wherein the

walls of the downcomer or upcomer are inclined towards

each other in the flow direction of the continuous phase.

2. Column according to claim 1, wherein the downcomers
15 Oor upcomers are rectangular.
3. Column according to claim 2, wherein the rectangular

downcomers or upcomers are arranged in a so-called
staggered arrangement.
4., Column according to any one of claims 1-3, wherein
20 the downcomer or upcomer walls are inclined towards each
such that a downcomer or upcomer wall will make a 1 to
45 degrees angle with the vertical axis of the column.
5. Column according to any one of claims 1-4, wherein
the liquid discharging end of the downcomer or upcomer is
25 provided with a cover, which cover is provided with
respective downward or upward directed openings, and
wherein the liquid discharge end of a downcomer extends
between 30 and 80% of the tray distance below the tray
and the liguid discharge end of an upcomer extends

30 between 30 and 80% of the tray distance above the tray.



30 between 30 and 80% of the tray distance above the tray. WO 01/60490

PCT/ EPOLn®lod 64909 6. Col unm according to any one of cl aip@r/kpRajoryher ei n
the flow path length is between 0.05 and Q.5 m the flow path I ength being
defined as the shortest horizontal distance between the centre of the
conti nuous phase 5 di schargi ng dowmconer or upconer and the centre of the
conti nuous phas i Vi C L, ..or C r..aof. th respecti.ve | ower or
upper tray.@7. §8F§ﬁ§ é%gggg?ﬁg ?geéﬁg 8#% g crarns ?:é{ WﬁSFSPH t he
perforationshenfthe Pra} aeregsheve bpémiergs Oh&% agdal . 10mdi amet & oaf

between 0.004.ang.0,025,m and 4 iy the total area of these perforations
i s between g_and 50% ot "t he c%%gé?geg%igﬁglsipégegg PRELEGPGAR. 8. Col um
accordi ng t@lahyneaebeftvekai belc?ntukerdi nhet kencohuonsi phpsevi ded with a

coalgscer af;the tap,of sthe cal u i tioned, between th ays and the
top 1iquid oﬁtle?,Smﬁgch cogﬁéggegrhggcgﬁérfgpglgFesF?ﬂgfﬁrgg LC%‘ﬁcking and
is made of aonhterpak wheeh maseavhngheownabfieni by tipcbherdbspensed phase

than to the Lpugus S 20 9, |Lumm according to any one of clains
1-8, mhereiﬁggg%gggg u%ﬁB ?a%%t@?pfg %gﬁé'than 2 m 10. Method of

contacting Two Sabstanétabkyingntscibhleonki qdi d1igixtunes, havkngidi fferent
densities aggea e%gter%acial ten%%on of between 5-55 dyne/cmin a colum 25

g of cl'ai 8 Ct11Y 648 SfSVReCRSIURASaBEELAENG to any

according to any one o ai s
ond (of cl ai dbadeBeri nft hetextnaot Don ahdavonabi &sawht hnbuefurahein a
process totggggargegugriﬁgting ba%e okLs, extraction of aromatics_ wth
sul fol ane fFon hydrcarbon’ streBis OFf “a°BrocdsSetBee302r 8B8veF Shedpgeneous
catal yst intkaehydosfesautabhan preeess, the aocpueeess to renpve phenol from

wast e wat er ig f caustic mashing grocess of naphtha_ or in an acid
washi ng protess 8t Fhe protuttdof Can dl RYFaPf ofil prBeess/, wherein

the column is provided with a coalescer at the top of the
15 column positioned between the trays and the top liquid
outlet, which coalescer has the form of structured
packing and is made of a material which has a higher
affinity to the dispersed phase than to the continuous
phase.
20 9. Column according to any one of claims 1-8, wherein
the column diameter is more than 2 m.
10. Method of contacting two substantially immiscible
liguid mixtures having different densities and a
interfacial tension of between 5-55 dyne/cm in a column
25 according to any one of claims 1-9.
11. Use of the column according to any one of claims 1-9
in the extraction of aromatics with furfural in a process
to prepare lubricating base oils, extraction of aromatics
with sulfolane from hydrocarbon streams, in a process to
30 recover homogeneous catalyst in a hydroformulation
process, in a process to remove phenol from waste water,
in a caustic washing process of naphtha or in an acid

washing process of the product of an alkylation process.



