WO 01/60487 - 1 - PCT/EPO1/01809 GAS-LIQU D TRAY The invention is directed
to an inproved gas liquid contacting tray conprising a bubble area and a

downco i ng. Such trays are well known as distillagtl
i nter ngﬁ’gogg&ggécri bed in Distillation Design, 5 Henry Z. Ki Stog@l,s‘dﬁm
MGawH Il Inc., 1992, pages 259-267. Wen trying to increase the liquid

and/or gas flows of the gas-liquid contacting colums as descri bed above a
maxi mum | oad will be observed. HsgheridoadsTaa¥! result in that the colum
fails to function as a liquid-gas 10 contactor or separator due to a
phenonena known as flooding. Flooding is described as excessive

accumul ation afhd iiGitichd nsi des tder Lot dims o T W8 # o kows § | podi ng
mechani snms are downcomer back-up, jet flooding and downconer choking.
These nmechd&ASHACETY de<ty i BREP T hS U O SRYPP 58 | DFEDeBIGre HRMm GO Ki st er

MG aw Hi | lodditing. X992 pages 267-290L 1Acepr dingyi o thi st publ LSt on
downconer back-up is due to a build-up of |liquid inside the downconer
causi ng t héN5sfiiad & ¢ DS Upt R tHe il Ll ek hgPept9n qui d accumul ati on

on that trajnrihe | ik 20 et ghi-iim 1 he, downcoger |5 deteggined by the
tray pressure drop, liquid height on the tray and’frlctlonal osses in
t he downconer ARETddntioHerts|otcriase Ut 1¥qwelliand/orr ems af homnt

f1ooding is caysedy & 0% gl 2 985, y el oridys | sading. § 9.3 he, g0t s ai nment
of liquid, either 25 by droplets or froth, to the tray above. e liquid
will accumxareranddeatst t &4 | Jodriged DowWwdorerl ahikingl 1 scegalised by a
the frict;om 1 acies in ~RE Goumcomer” s domcorer ont TAnEe Decons
exé@ssi ve, @0 tawt dtheoof reordpr gyase |dupi to m xthereon{drotiowanot be
flooding. Flooding is described as excessive accumulation
of liquid inside the column. The well known flooding
mechanisms are downcomer back-up, jet flooding and
downcomer choking. These mechanisms are described in
15 Distillation Design, Henry Z. Kister, McGraw-Hill Inc.,
1992, pages 267-291. According to this publication
downcomer back-up i1s due to a build-up of liquid inside
the downcomer causing the liquid to back-up on the tray
leading to liquid accumulation on that tray. The liquid
20 height in the downcomer is determined by the tray
pressure drop, liquid height on the tray and frictional
losses in the downcomer and downcomer slot area. Jet
flooding or entrainment flooding is caused by a too high
gas velocity leading to the entrainment of liquid, either
25 by droplets or froth, to the tray above. The liquid will
accumulate and leads to flooding. Downcomer choking is
caused by a too high aerated liquid velocity in the
downcomer. At a certain velocity the friction losses in
the downcomer and downcomer entrance become excessive,

30 and the frothy gas-liquid mixture (froth) cannot be

transported to the tray below, causing liquid



transported to the tray below, causing |iquid WO 01/60487 - 2 -
PCT/ EPO1/ 01809 accunul ation on the tray. Wth the termfroth is to be

understg&&gﬁaégpzf liquid m xture present on the tray not, . Tﬂﬁ%ﬁﬂﬂk%g on any

flowre 3231251 describes a-gas-liquid contactin
provided with a so-called froth di sengagi ng gas perneabl e elenent Thi s

el enent is @@@umup@eﬂobebi«i\eened@mgonﬁithoeﬁel RgrANd-Lhe space ahove the
bubbl e area which is_ occupied by froth. The el ement extends vertically

from the werfeTatPRe ﬁ%th?Fa§l%BermlTﬁér8|Eé?é%@ﬁ ehefrBAt travy1004 woven

or knitted @ép@@@gn@nbﬂ g§§hf13@09égiﬂg to the speC|f|cat|on the liquid
handl i ng capaC|t¥ of _a colum provided with such trays is inproved. A
di sadvant age of VP~ %?é@zékc%?ﬂFﬁbb?% YSYAS3DBIREd CPBLERALNEhETREI tt ed

mesty i s sensibivgefionifrubi Bg- céulédfy%hgrdggéﬁega%?gsags E?ﬁgaﬁfﬂ%

el ements extend to the next tray. This feature resul
di scl osed ¢+OTANHI sSEAgAgEhEMenEnbAt PPEitegBedubebdetor doecamee  conpl ex

tray |ayouts,£Qppyi g+ pul ONELS e i ntage is that
t he elenents are ?Ii%g Fggt5%Q%% ??ggg Hﬁ%lguﬁg gsé%ﬁgtgﬁgxﬁlgg of the

trays in a eefuphednbyeftohpl eXneActemener edtsadvaneagéchslyhdtrosuch a tray

i's |nherentégen@gggn£8a£h¥ HQ§£ap%gﬁngﬁ%ébZoégéié%%gigggéeeée? rocess to

contact a gas and liquid in a co provi de rays ween'the 25
cortdact trayswvhree @rohnngtﬁﬂxpngmpﬂ@awmeesmasb phesendlngThesehenhancers

are solids §%§9$?E§a¥@bﬁh ﬁ£619&9§8”ﬂa581%%2 ggh In.order . to avoid that

t hese el enents ow to ower ‘tray via Fglogomnco%5W§ a shield

is presentpbetrueen vhehspack breupi éd bmprheedroth and the 30 downconer

openi ng. A disadvantage of the tray according to US-A-3231251

is that the knitted mesh is sensitive for fouling. A

15 further disadvantage is that the elements extend to the
next tray. This feature results in that the disclosed
froth disengaging element is less suited for the more
complex tray layouts comprising multiple downcomers. A
next disadvantage is that the elements are fixed to two

20 trays. This makes installation of the trays in a column
more complex. A further disadvantage is that such a tray
is inherently mechanically unstable.

FR-A-2046521 discloses a process to contact a gas and
liguid in a column provided with trays. Between the

25 contact trays free flowing mixing enhancers are present.
These enhancers are solids elements which are present in
the froth. In order to avoid that these elements flow to
a lower tray via the segmental downcomers a shield is
present between the space occupied by the froth and the

30 downcomer opening.

The problem to be solved by the present invention is
to provide a gas-liguid contact tray having an increased
capacity and an increased froth handling capacity of its
downcomer, which tray does not have the disadvantages of

35 the tray as disclosed in US-A-3231251.



The problemto be solved by the present invention is to provide a
gas-liquid contact tray having an increased capacity and an increased

froth h N apacity of its downconer, which tray do 1 t he
disadvaﬁ?ggggﬁg? 35 the tray as disclosed in US-A-32312?%ﬂ%ﬁ5@§¥%0487 _ 3

_ PCT/EPO1/ 01809 This object is achieved with the follow ng tray.
Gas-liquid contabtstphyeconpsi achgeachubble anearando@Ra Ok AR € .
rect angul ar domggg_ L oggningg sEaged within. the bubble area, wherein a
shi el d provi ded Wt A+ g5 pFaF &Pty “6f Yo FERPAGS 1P Br BEBRL caBsfe R

downconer openbagmamd whtcechnshilekddexhends f bpanbayh tha cckongidud nal
| i cants have found that the tray

sides of the rect ul ar downconer.. Appli, / '

accor di ng tgh?hgugpg9eﬁfﬁ8n §ﬁ8ﬁ§18 Bapadityl PAPFoFEReHE tihen conpared to a
10 t¥ay notphavabgtg ?lﬁi 6bdniAgEUfi_Ehplie@@\ﬁ%nta@tgﬁe' %hteh@bwhttcoﬁ\%l be appl i ed
to nmore conplex.tray layouts conprising nmore than one rectangul ar
downconer gBHeBproﬁaglégbﬁB SPle%ﬁr@Xgéﬁﬁénﬁépmdéﬂﬁéoﬁﬁﬁs. A next

advant age i sohbatutihgalsbBigkd bs thxedet@apna1kraYoRRLYmERKI Ng installation
of 15 said trays into a colum nore sinple. Further advantages of the

invention will DBROAE2RpPaleéNe hARBACr EAAFnghenérapereGoddsspi poi 6he

RECtan9U|ariﬁOéHEQoQO%ﬁéQHEESc@@ﬁ@i@y“ﬁQbQoW@h@Hti§he§”@5%§5rgﬂa@0i%$
| engt h. The rectangul ar downconer 20 according to the present invention has

bubtl e areat@8Y BBEND8YiNEs3eFBAgafedAsityasheThadpesregeniof thhe shi el d
shoul d be sugh bbabppt ikAt epagbseWebiot g E&Q&hlggﬁheg cgﬁggkéiﬂ sition

above the bubble area to the downconer opening. e shie can have any
form provi#edet Ragni Pre5reEapnsudtrodevhengetrudndabpsideadt yt heedowncomer

openi ng, rM8§eaQQ&ﬁethldaﬁmﬁegﬁérgpeﬂing@tahggﬁEa89°¥§ LR&Y the

shield is fixed to one tray only making installation of
15 said trays into a column more simple. Further advantages
of the invention will become apparent when reading the
below description.
Rectangular formed downcomers have a width which is
smaller than its length. The rectangular downcomer
20 according to the present invention has bubble area at
both of its elongated sides. The position of the shield
should be such that it interacts with the froth moving
from a position above the bubble area to the downcomer
opening. The shield can have any form, provided that it
25 starts at one longitudinal side of the downcomer opening,
runs above the downcomer opening at least above tray
level, and ends at the opposite longitudinal side of the
downcomer. The shield may for example be curved or hooked
having one, two or more hooks as seen along the
30 longitudinal axis of the rectangular downcomer opening.
An opening between the space occupied with the froth and
the rectangular downcomer opening may be present at the
two outer ends of the rectangular downcomer.
In a preferred embodiment the shield consists of two

35 rectangular flat plates provided with holes. Each plate



| evel , and ends at the opposite |ongitudinal side of the downconer. The
shield may for exanple be curved or hooked having one, two or nore hooks

as seen _along the 30 |ongitudinal axis of the rectangul a
openi ng.WOQMg’é?)"eni ng between the space oceupied with theE)Fﬁlm%;lﬁﬁJ t he

rect angul ar downconer opening may be present at the two outer ends of the

rect angul are;dQuWieom®ion | @o:pf@é_;%r{@ﬂj? et e shiel dr consists of two
35 rectangul ar flat plates provided with holes. Each plate WO 01/60487 - 4

- PCT/ EPO1/4PIBUP Mk tiéhds BT Dt 50 ot @O réP ot idvwe 154 dehofe t he
downconer t,, RRsit iH04 abayest e, IDpneoBs ORAI NG, Wﬁ@mf{&gy}(/ﬁ% Cand

are suitably fixed together. Preferably the angle between t al and
each pl at e A9 L RURAT 518D Gy eexl and mreh prefter abt yl¢essthdran 30

degeees. The rectangul.aly M%@éfééaﬂfff@bblagqﬁ Oyh dgdh Wl b an
anti-junp baffle vertically positioned in the ownconer opening in the
| ongi t udi nal diTtectisst ook 1l doperiry Suinabisr b ongetdrel dehgiitudi nal

f o i j =] f bl d
centr e o 38 et onend nos e 1L s, Bt LLNp balfl £ plat e, preferabl'y extends

to between 30 e tray spacl ove the tra evel . The | ower
end of t hi sldyafddmee hegpaaxtrendif rigm t Yaygitedistialt ol hecdoomoniresaidwer end.

Pl orably Sha AN | <l ha1 ) ey o puopar e B e sl ol 4 b fixing the
opéfi ng. Thirerninadvintsagedus- hegauset fhe ploreabrsipparly séxtuetds e of the
ant o N 18,50, A0 DALY O L) RS B Sl sl
and 95% of ldweltr &fhailstvancecrahd horlel s pref Erahhyy betveaenh Shmnd-B0% of t he
tray dist aqceeVelT eo é}{eaydcgv\imségnqlecf i.oswetpeergé.St@PeCFeraegiA}l/eet%et \Aé)ntcio—nsecm e
jump baffle is supported by the shield by fixing the
15 shield to the upper part of the anti-jump baffle above
the downcomer opening. This is advantageous because the
normal support structure of the anti-jump baffle can
thus, partly or in whole, be replaced by the shield.
Preferably the shield extends above tray level to at
20 most between 15 and 95% of the tray distance and more
preferably between 50 and 80% of the tray distance. The
tray distance is the distance between two consecutive
contact trays in a gas-liquid contacting column provided
with the trays according the invention. Suitably this
25 distance is between 0.2-1 m.
The shield is provided with openings, which openings
may have any form and can optionally be provided with
flow direction means. Furthermore the openings should be
large enough to permit an easy and continuous flow of the
30 froth through the shield and into the downcomer opening.
The preferred size of the openings in the shield will be
defined by making use of the Sauter mean diameter and the
hydraulic diameter. The Sauter mean diameter is the

guotient of the volumetric mean diameter with the surface

35 area mean diameter of the bubble or droplet in the froth



contact trays in a gas-liquid contacting colum provided wth the trays
according the invention. Suitably this 25 distance is between 0.2-1 m The

shield Rﬁg%@@&%?ed wi t h openi ngs, which openings nay hag%ﬁ@ﬁ%"@ﬁ@g]and can

opt i onal ovided with flow directien means. Furth openi ngs
shoul d be |arge enough to permt an easy and continuous flow of the 30

froth througbethalshi gbdsang i @t 0 HERGLARWMCATRE, 10REMRY. si%l-gh:eerr%r ef erred

size of the openings in the shield will be defined by making use of the

Saut er nean"BTARBLEF CaRYPLASE N 1RYdFREPPE adilaretldB2 PRgesadtlerl Ofdan di anet er

i's the quotbeptnafinyhenvehdmetiyiqemeanvdi aiRt eh- W ththe syface 35 area
mean dianeterﬁof thg bubbl e orbdroplet in the %F@ih WO Of/g6£87 - 5 -

PCT/ EPO1/ 01869P1e§8evWal 4o PRePELSAN LG NHARGh SGIR tH. Rulketfiephdsde $yst ens,

Henispher e pybkhahiByqsaRRRLAT LN 21982-Pages 110:193) +, Rependi ng qn the
regi me above the tray bubbles or droplets wll be present it e Froth.
Pref erabl y PReIsTAbdalicice dihametepndf mas toperitrgasd ynowe et tdan0. 8, nore

preferably mosecthag inand gpst Reshetally more than (1,5 ti ngs the Sauter
opl et t he Fro h. ﬁe

mean di aneter of the bubble or r In maximum hydraul i c
di anet er isdpPetetabhnytheo fmmthnofaepmekémabl yv8@amhicl0idhetehi dlsd i s

preferably g fkat.Leyry8d g&lhggggd rg#gggFg%n%@o%%h strength to withstand

the conditions in a “gas-liquid contac Preferably the shield is
made® from a neThf phaceéd psebeerdblkybivainiféss, steelvedppavihdettedw t h

openings. T t _fr rea shi.eld, or 15 otherw.se said the area
of the open %aggrgFagﬁsgggosg%gﬁggﬁig dwé?égtﬁgdpggﬁeFﬁngiﬁgpﬁeéﬁ;?5 and
80% The opeas-aigainagonarygtasodufuncPireicatibilyethei ghticol tike mskicel d,

wher ei n preE?é%béymétETBEH%Ee9p%9e g%%b&% g%%%%ﬂ%sgts%ggl, provided
with openings. The net free area of such a shield or
15 otherwise said the area of the openings relative to the
shield area is preferably between 25 and 80%. The open
area may vary as a function of the height of the shield,
wherein preferably a smaller open area is present at the
upper part of the shield. The openings are suitably made
20 by punching, drilling or protruding an opening or by
mechanical or laser cutting. A most preferred shield is
made from expanded metal, because of its availability and
simplicity of fabrication and strength. Expanded metal
typically has openings in the form of a slit having an
25 elongated length and a shorter height. The slits may for
example have a trapezoidal, rhombus shaped or hexagonal
form.
Preferably a weir is present on the tray. A weir is a
device positioned on or about on the boundary of the
30 bubble area and the downcomer opening which ensures that
a certain pre-selected amount of liquid is present on the
upper surface of the bubble area. The height of the weir
may be selected from conventional values known for well
known designs as exemplified below. The shield may

35 suitably be positioned on top of the weir or alongside of



upper part of the shield. The openings are suitably made 20 by punchi ng,
drilling or protruding an opening or by nechanical or laser cutting. A

nost pr rr hield is made from expanded netal, beca i
availabﬁ&|#§%§ﬁz sinplicity of fabricatPon and strengtheaéygéﬂgg®9netal
typically has openings in the formof a slit having an 25 el ongated | ength

and a shorterhheight. The shitddmaydfesirexanpbsthavel aytpapezabdakg

r hombus shape h onal, form_Preferab a weir is present on the
tray. A meirlfsgéé %%%ﬁ%%gp%%Y%?%n%ﬂ’oﬂeﬁy g%%u?roﬁefﬁes%éhﬁdaP?nbﬂgﬁhe 30

bubbl e area anditHeldowncone; dpeotdgr WhbCha EASHILSat battadnCgrtai n
pre-selecteqy$%qugjof qugid igégregent on the upper surface of the
bubbl e ar ea.>The" het gHECdF -t RE 19 el bt 52 ekt eYS fPBAY EBRJerE Fonal

val ués knowwdior aed|suknomny dest gnsieseexepptitied belowniIhe shiebd may
35 suitably Qg Q%sitiongd on top of the weir or alongside of WO 01/60487 -
6 - PCT/EP017'018Y9 “¥ha"We? r" The shield and weir can optionally be

conmbi ned i n oneTied enent hayi NG tublyesy few DfeyeFdwsi@dlcopenings at its
| ower end, in order to intajn a certain pre- selected anount of |iquid.
Exi sti ng tra‘{/]]slep‘f%*/?%le Wih SR FLAr RS uF e wdT S rete olewredn®y fi xi ng

the shiel d aspdomng OfTd heuexist i NgcviEe The Wekki dBYa sy 14D ¥, be ingl i ned
towards the direction of the liquid flow ng towards the downcomner
openng. To FurtihertIaerieaR e Yol 1 9qui it hahdll B Fyf ealaky tindbingdt he tray

the overflowaweifdd scis efsshd yaidie) i gy tiovar ds fnh&?gﬂ’ﬁ)%elﬂga’ such
r (0]

that an imaginary line, draw fromthe top of the ove weir’ to the
base of theRE fTIR vigh , teores e anigh el bowni e 1t heo hiord Zomtal of pl ane of

the tray whigh is,smelder,dhan 80, 40d, I 1. o with the horizontal

plane of the tray which is smaller than 80° and more

15 preferably larger than 30°. The overflow weir height lies
preferably in the range from 25 mm to 1/6 of the height
of the tray spacing, wherein tray spacing is the distance
between two consecutive contacting trays when placed in a
column.

20 For the present invention it is not critical which
kind of gas openings are used in the bubble area of the
tray. Examples are sieve tray openings, valve tray
openings, bubble cap openings and fixed valve openings.
Examples of these openings can be found in general text

25 books such as the aforementioned general textbook of
Kister on pages 260-267 and in US-RE-27908, US-A-5120474
WO-A-9828056, WO-A-9737741, US-A-5911922, US-A-3463464
and US-A-5454989.

14

The vertical shape of the rectangular downcomer is
30 not critical for the present invention. The downcomer
wall may optionally be inclined relative to the vertical
axis of the column in which the trays are used. The

invention is especially suited for multiple downcomer



15 preferably larger than 30. The overflow weir height lies preferably in
the range from25 mmto 1/6 of the height of the tray spacing, wherein

tray spagig\cossst he di stance between two consecutive co ' ays when
placed in a colum. 20 For the presemnt i1nvention it is %&%?@ﬁlgcgl whi ch

ki nd of gas openings are used in the bubble area of the tray. Exanples are
sieve tray opediongs asvdlore emanp leperisngs, bdiubi esmap-jogeni Ngsand fixed

val ve openi ré%gA_l%%qgl es of these openings can be found in general text

25 books such as the aflo'rerrenti oned general textbook of Kister on pages
260-267 and in US- REe2P9@8 e rUSdAcTb2047bnt WO ATR828056,r i\WR A- 1374441,

US- A- 5911922, US- A-3463464  and Us-A-5454989. The vertical shape of the
rect angul ar "GowAcomer i &7 S6TIE S CATT 6 A IprBséhcahasttingn. The
downconer wakly ey iopt aonalaly ke dutclasnek seliddve d ahhewer tiigal  axis

of the colu in . which the trays are used. The invention is especially
suited for rrmqﬁlyf)iuﬁl ést\}éﬁE‘oﬁéFt\A%h@l/téMs?S- G VAdeETAEPG0T8RY  desi gns as

for exanpl esdesdpnbedyi B GBaAel422:32 1am¢, By ¥42213L i one preferred
enbodi nent of th@Fidnven%i on a shield is provided in conmbination with a
gas-1iquid EGMYAEE NG5 Pay Haring & terey Liedy St ngsmgaser ithed as f ol | ows.

The | ayout dosnsuebrishat ribhgelr @y rbsndiivided it AR tiae+$8¢Li0ns Y a
di trical 1i each tray section provided with a row of rectangul ar

| i ne,
downtonmers, SPHB tH6WwnEBReFEdar PanGE8 perpendicad & €6 chha rdivametiioal | i ne

10 such thatethetgnds10het he dowagenehs tof,,eachtiay $ectiQn, neet this
line in an alternati ng fashion. Preferably a segnental downcorer is
€

present in éggﬁeppg} PECEReat 1s present in each tray section at
the intersection of the diametrical line and the column

wall. When placed in a gas-liquid column consecutive
15 trays are preferably mirror images of each other with
respect to downcomer layout and mirrored along the
diametrical line. This so-called staggered arrangement
has proven to be an efficient gas-liquid contacting tray.
By combining this known tray layout with the shields an
20 even more efficient gas-liquid contacting tray is
obtained.
The invention will be further schematically
illustrated by making use of Figure 1. Figure 1 is a
three dimensional view of a rectangular downcomer showing
25 part the gas-liquid tray according to the invention.
Figure 1 shows a rectangular downcomer (1) spaced in
bubble area (2) on gas-liguid contact tray (3). For
simplicity only one downcomer (1) is shown. A weir (4)

and a downcomer opening (5) are shown. As a shield (6)

30 two flat plates of expanded metal (10, 11) extends from
each weir (4, 4’) positioned at the elongated sides (8, 9)
of the downcomer opening (5). The plates of expanded

metal (10, 11) are fixed to an anti-jump baffle (12) at a

point above the downcomer opening (5), such that they



the intersection of the dianmetrical line and the colum wall. Wen pl aced

in a gas-liquid colum consecutive 15 trays are preferably mrror inages of
each other with respect to downconer |ayout and mrrored al ong the

di amet ri W9016Pp48¢. This so-call ed stagger®d arrangenent W&T’%?Og%gr?%o be an
efficient gas-liquid contacting tray. By conmbining this known tray | ayout

with the shislmsan salcevaftirmjxﬁn;efﬁiﬁmt(ms-lﬁ%u& contpeling, fray is
obt ai ned. Tgf inventionll\g]{ileJ be further schematically illustrated by
meki ng use SFO'EIGHE 1721F gutle 3T LT tHr ¢ hIiwHsiGal WPBw of a

rectangul ar dowmeemesr showdw 2o Pard e gassdd g d & rﬁe@&ﬁﬁ{lﬂj ng to the
invention. Figure 1 shows a rectangul ar downconer (1) spaced I bubbl e

area (2) on ‘Gt g Fcontidti ¢ regP (et ibreoldingpl ivdiitgh o hurgnet downconer

(1) BS showprARid Wid)h Bk CQWICONEBI: QReNi N | shoyn. a
shield (6) 30 t\/\i) flatl pl at es of e‘xpa_ndedl ne??tl#%lo@ 1a?§a%extendse%%§lom each
weir (4, 4' P56t iEhTEE Ee S 118 1 ot & Sitdes i8] 9o lusing eredowncomner

openi ng (5) diEte 1platies, ofhexpandsd s Jretal . 1) & fxed, to an
anti-junp baffle (12) at a point above the downcomer opening (5), such
that they WOIPHSEG487 & BWnWaCHIBPELYIB0I- 1 suiphorst csaitch cretd -wiump abaf f | e
(12). Figurephalae stews @ qdowneonke wal [0 c%'}'rg) 'l Of; & colum wal |
13). The tray according to the invention is prefera used in a
y g 3 y
asifiqui d EREdEFG S dlngi, thehigsts dol tre 1S 98 proovivded widdsa.hdse trays,
ga:s q L .
axi al Iy spaged ;away lfa_rtqrgne%%ce%@%rne Rreferred Ogﬂ%%-nl i qui d contacting
colums are distillation a absor ption col ums " FR éabsorﬁtl on processes a
downwar dl y mewiarg tsidqdireri & demcacted bl tch fef e nepwarsdliy: roowiing kgas iand one
or nore CO”B%Q%@%S % a distillation process the feed is typically
supplied to an intermediate position in the column,
15 wherein trays are present above and below said inlet
position. Such a column is further provided with
reboiler, condensation and reflux means. No free flowing
solid mixing enhancing elements are present in the froth.
Because of the simplicity of the shield it is very
20 easy to install such a shield in an existing distillation
column and arrive at a tray according to the invention.
In this manner a simple method of increasing the capacity

of an existing distillation column is provided for.



10 transferred fromthe gas to the liquid or vice versa. In a distillation
process one or nore conponents are separated froma feed due to

di fferengRijsbugbneir boiling points. In a distillation /g g feed is
typically supplled to an internmedi ate pdsition in the c f wherein
trays are present above and bel ow said inlet position. Such a colum is
further provided with reboiler, condensation and reflux nmeans. No free
flowng solid mxing enhancing elerferdi s arél gresent in the froth. Because
of the sinplicity of the shield it is very 20 easy to install such a
shield in an existing distillation colum and arrive at a tray according
to the invenﬂionGaSrﬁiﬂWﬁ§ W@mm@ntaUﬂanﬂa@mpnﬂuﬂmqmakmmﬁﬂ&sb&@atm@d

capacity of | g .di o] co um i raqvi ded for. WO 01/60487 -
o L per] EPOLPB 1805 ﬁ‘ér% /fqecs%l §J ? RS TIgUd & PSR PRE S diing a
bubbl e area &ahd bohéler amere w@mﬂan@ubamkd@ﬂmt@ﬁewlwpanmngslspaced within

t he bubble a er el shi.el d prOV|ded Wit ity of openings is
present abové§?ﬁg%gg g§n§Pe§ topenitig P @ﬁ §F‘ P& 2%1@&@?8Fkonlboth
the 9%ongitudpralingi des! @hlthesme@ﬂ@n@wk&mddowncﬁn%bth2thEray according to
claim1l, whe hipeld s fromexpanded netal. 3. Tray according
to any one o?ghﬁlkﬁgl “2 W gﬁein ﬁg rf§t§ﬁﬁ€ﬁ G Xc SRBPCSBE Tof  t wo

rect angul ar EIatTpaytSpceadhngamb cemhendlngh@@wahdSh%r@ﬁh@ﬂ@ li@ngiatyadi nal
side of the gogﬁcgger gﬁgnln% ﬁnd which two parts are fixed at a position
above the domnconerpgp Tray according to claim3, wherein the
angl e bet weef. 15rbpeapbamelﬁb eachnfl aheparit c0hikBe1shi eldeaadnt hge
vert{&al is sga ng t han .60 degr ees.

comprises oY two rectangular flat parts, each part

extending upwards from one longitudinal side of the
downcomer opening and which two parts are fixed at a
position above the downcomer opening.

4. Tray according to claim 3, wherein the angle between

15 the plane of each flat part of the shield and the
vertical is smaller than 60 degrees.

5. Tray according to any one of claims 1-4, wherein the
rectangular downcomer opening is provided with an anti-
jump baffle vertically positioned along the longitudinal

20 centre of the downcomer opening.

6. Tray according to claim 5, wherein the anti-jump
baffle is supported by the shield.

7. Column comprising a plurality of trays according to
any one of claims 1-6.

25 8. Column according to claim 7, wherein the vertical
height of the shield above the tray level is between 50
and 80% of the tray spacing, wherein tray spacing is the
distance between two consecutive trays.

9. Method to retrofit an existing gas-liquid contacting

30 column comprising a plurality of axially spaced trays

comprising a bubble area and one or more rectangular



5. Tray according to any one of clains 1-4, wherein the rectangul ar
downconer opening is provided with an anti- junp baffle vertically
positio the longitudinal 20 centre of the down Lhg. 6.
Tr ay acgggggﬁd&?o claimb5, wherein the amti=junp baffleqﬁgﬁéﬁgggg ed by
the shield. 7. Columm conprising a plurality of trays according to any one
of clainms 1-6. 25 8. Column according to claim7, wherein the verti cal
hei ght of théc¥h¢enerabpeeinpe byagdteuel ai shhelveen 5he andy80%mof the
tray spacing er el y cing. . h i Stapce between twp consecutive
trays. O. N@?%%% %gﬁgg%%ngﬁggnéegféﬁi%agaﬁg}PPqu?dcg8ﬁ?ﬁc?FhngSO col um
conprising achptaratdtyros axgiahhyaspacednyrayscleomprivsbagsa bubbl e area
and one or e +ectapgul 0 487 - 10 -.PCT/ EP01/ 01809 = downconer
openi ngs byng%di%g&aa£h¥e?%l¥%%t%é§$¥§§%gi%o %u%hmagnﬁﬁn rothaPtaliedy
accorldi ng t ooyl ihesndtifodsof obtaimedl @s aisvlubatacsosdi Apsbepelahnms 7 or
8. 10. Use oéofu@glunn according to claim7 or 8 or obtained 5 by the
met hod of claim9 as distillation or absorption colum. 11. Use according
to claim 10,1l Wheled meberdpeni ngsclaimt he, shhetdihaviee achysliaybi cndi amet er
which is at éﬁgsé . 15 ﬁines gﬁe%ter t han, t he Sauter mean di aneter of the
10 dropl ets ofc bubbT &2 7 ESeht "YAET Ak ¢ r O FOGbOv e P helt +ayat least

1.5 times greater than the Sauter mean diameter of the

10 droplets or bubbles present in the froth above the tray.



