WO 01/60482 PCT/ EP01/01656 - 1 GAS-LI QUI D CONTACTI NG TRAY The invention
is related to a gas-liquid contacting columm provided with a plurality of

axially s Goldrays, each tray having two tray sections psgepgddhfdsal ong a
dianetrical line on the tray, each tray section 5 conprising a plurality of
paral l el rectangular downconers, a plurality of liquid receiving areas and
bubbl e area between the downconers and the liquid receiving areas, which

liquid receiving area i s posit,iOl j-ust conmer of a
consecutive tray 10 just abovéhgﬁgﬁ&%ﬁgi(%gﬁ#g%ﬁéﬁngﬁﬁmopen_at t he upper
end and closed at the bottom end, which bottomend is provided with a

I it f liquig discharge openin and,_whi ch downconers extend from
thrgi;n%tficalqlin et%nv?%gl%?P%ﬁn?%f%ﬁ??afoo? 93 A F QA B Manner

that the 15. eadsumf phevigunconersaoblthelivwp &F ayxBLLLY ONSa@E® trays,
positioned along the diametrical lipne in an alternating manner. Such a
gas-liquid con?gﬁ?iﬁﬁa%o AR stHRsEF FBefie T htotl- 2eR2HPad 2 4Ppg a
publication fremnid876idescrihesosUehe atraP, COLLINT: bLY NG ®F P¥h ded with a
plurality of gas-liguid contacting trays, wherein the rectangul ar

g
downcomer s haveCmREe+$1R%I 2 viaf 1e21The of aparaliedi Heat 3o al dtpporti ng beam

al ong a di anetgbkabohéng, i 8 pYQrildYySEetionsidERCh1¥AYy SB8L4 omhas a row
of parall el rectanﬂular downconers 25 arranged perpendicular to the
supporting bediPirhe 269 opetdesnchherdovnconerseztd ortharkbigtdger ed

relative to the. Loy of 99@%9%%nlmgi&pp@ééi@iﬁé 238/r§§0£§0n- Accor di ng

to this publication the staggering tray | ayout prono an even

di stribution dPoshielonedi tusvepeite eheidevneayer 30f A thouggcu thieve riayans
seserobed 1 GO MR I T A RuheoRen? BP0 A8 L1 e Splacligo

‘ and closed at the bottom end, which bottom end is
provided with a plurality of liquid discharge openings
and which downcomers extend from the diametrical line to
the circumferential of the tray in such a manner that the

15. ends of the downcomers of the two tray sections are
positioned along the diametrical line in an alternating
manner.

Such a gas-liquid contacting column is described in

GB-A-1422131. This publication from 1976 describes such a

20 column being provided with a plurality of gas-liquid
contacting trays, wherein the rectangular downcomers have
vertical walls. The tray is divided by a supporting beam
along a diametrical line in two tray sections. Each tray
section has a row of parallel rectangular downcomers

25 arranged perpendicular to the supporting beam. The row of
downcomers in one section are staggered relative to the
row of downcomers in the opposite tray section. According
to this publication the staggering tray layout promotes
an even distribution of the liquid over the entire tray.

30 Although the tray as described in GB-A-1422131 has

proven to be a good gas-liquid contacting tray in many



2 applications there is roomfor inprovenent. A problem often encountered
wth this design is a reduced contacting efficiency of the upwardly noving

gas W th e dawnwardly noving Iiquid. The object of thelﬂﬁ%ﬁ%@hu§6
invention is to provide a gas-liquid tray which incorporates t

advantages of the tray as described in GB-A-1422131 with a hlgher
efficiency. This b i hi eved with the foll ow n as

cont acti ng colu%%? E%% |qU|§e58niﬁcFPﬁﬂ %8FuﬁﬂpﬁP3$WgEg %Ong%ﬁeQ
plurality of axfakthyespacedetedysitrachitraygshari ng bweetiia¥dsecti ons
separated al ong_a,_di netri% L ,line og %ge trag gach tray section
conprising a g?BFQF t§9of géFéFPSV P fighPyrrd Mn@BﬁéPg 9aspruFll Fh§  of
liquid receiviagwareaglangdobubbl eiguea. behweepitbe 48 dpungeseestand the

| i quid receivin areas which liquid receiving area is p05|t|oned j ust
bel ow the downtBRERTHPE éscBﬁsBEBYFQE fr 9957 hstuagovea¥nydhdkich downconers

are open at thﬁc@ﬁ?@faeég aﬁe ghegﬁeagéstbg batt epnonds wbLehipbgttgm end
is provided with a Elurall i d 20 di scharge openi ngs and which

downconers extBRAATEOATLRAS WHFBn%tPFQBPrI?EElFéePﬁﬁ circunferential of the
tray in such a menpes bh écﬁhfse§g§1Q§e&hﬁl@ﬁ“@ﬁ@”§6§18®lﬁ$t £M911ﬁﬁ§¥

sections are positioned along the dianetrical |ine in an rnati
manner, wherei foRhachied 6pluKe.- IFﬂﬁrHlQBlﬁl§@hé@gél@9eﬁphg@npErOﬂ@dﬁdoner

| engt h as V'e“@ﬂtﬁr9”%19?&9%&9”9fC59§§llg &Bgcgaaﬂ?gggcagakh”€r5§ less than

the average area of ui d di scharge openli ngs ownconer |ength as
vi ewed fron1be¢®mﬂn@pbwpcbﬁ@3 havelponandephantbg aé@ygng dhanétgucal 30

o schar ge Spenifgs 1 06Q, L be. dovacomec L gvetendy acegEdl i o {he

i nvention a higher gas acting I'Cl ency eVed. Wth
close to the dbhwettital of| paralsepretetabhylaradbwacdinstanpce piubalipy The

I nvention Shal&fbfi&Hi&hgécéﬁ%Hgérggggsbgngnghggle area between the

15 downcomers and the ligquid receiving areas, which liquid
receiving area is positioned just below the downcomer of
a consecutive tray just above and which downcomers are
open at the upper end and closed at the bottom end, which
bottom end is provided with a plurality of liquid

20 discharge openings and which downcomers extend from the
diametrical line to the circumferential of the tray in
such a manner that the ends of the downcomers of the two
tray sections are positioned along the diametrical line
in an alternating manner, wherein the area of the liquid

25 discharge openings per downcomer length as viewed from
below and close to the diametrical line is less than the
average area of the liquid discharge openings per
downcomer length as viewed from below.

Applicants have found that by varying the liquid

30 discharge openings along the downcomer lower end
according to the invention a higher gas-liquid contacting
efficiency is achieved. With close to the diametrical
line is preferably meant a distance of 0.2 m.

The invention shall be further illustrated by making
35 use of figures 1-4.



35 use of figures 1-4. WO 01/60482 PCT/EPO1/01656 3 Figure 1 is a top
view of a tray according to the invention as placed in a colum. Figure 2

is a crosypfikbi@nal view AA" of Figure 1. Figure 3 is agosmBasEi ona
view BB of Figure 1. 5 Figure 1 shows a_hgrizontal cross-sectional view of

a gas-liquid contacting colum. In this figure a top view of a tray (1)

and the colum wal L.. i |IIus rat ed a 1 rovided with a
supporti ng bean1(3¥léﬁ%ﬁgitﬁe Egﬁet%lcan ¥ é éyv?agﬁﬁgfﬂg FPa§Q?n t wo
tray sections 10vE4Atrhpn Suchlacsdppear ti nagibeamis preferably present in
trays having a Iar?e di aneter, preferably, havi di anet er _of above 2 m

Smal | er dianeter tfa§8<€an BE ﬁsgaosﬁfﬁﬁﬁﬁfoaaEEBSSWt%ﬁg BEaft9EBeht r ay

section (4,5) is pLouirded wsth arﬁbsFéébtyoﬁélpaié%|BB'réﬁt@BQHkérll5
downconers (6,7). The domncoHe éG 7) .have two elongated sides along its
Iengthqgnd two smaf FEFTEI de§P8IENY PPELZQPERA. C#ﬁésdﬁﬁﬁEbﬁ%?é véew)ohra

open at the upges- emquﬁa)coaaacehﬁgeeo@hmhhe190E59§1Emgu£8)a whbchibgttom
end (9) is provided with plurality of liquid discharge_openings 20 (10).

The shape of tfés@ Bﬁ@ﬁlﬁé% ﬁﬁ9 Fbe QQéHﬁPeWBél &Pr clifat Ll bEshavkethe form
of slits paralt@ggor p@%pﬁﬂgbﬁééérwiﬁhtQesﬁb959§195 Eégmd9§m09ﬂ8£ agh
i's

tray section &; further provided w a segnental downcone 11,12)
al so provi ded @%eérb6?ﬂoﬁ#éﬁdd%ﬁﬁéhHQStb@tFéﬁvehﬁ Fgop?évvdéﬁchl©hSIqu|d

di scharge openings . (33kn gagﬁpgsexlﬁs%ggm (4 f}}ek%r%%) ngs&ﬁ&h hiquid

recei ving areas (14 15). The gqui d réceiving area e area just
bel ow t he rectbhgmﬁahaahag Qol@h@eoéﬁﬂmﬁéersegneﬁeahbﬁmmheUMBgsaof the tray

j ust above thgiéhggé rg%engQQyZ(ﬁ) Bﬂaf%gy ? %mg?%Emgggygh8a£IQUIgsed
receiving area (14,15) and e downconer

without a supporting beam. Each tray section (4,5) is
provided with a plurality of parallel rectangular

15 downcomers (6,7). The downcomers (6,7) have two elongated
sides along its length and two smaller sides along its
width. The downcomers (6,7) are open at the upper end (8)
and closed at the bottom end (9), which bottom end (9) is
provided with a plurality of liquid discharge openings

20 (10) . The shape of these openings may for example be
circular or have the form of slits parallel ox
perpendicular to the widths of the downcomer. Each tray
section (4,5) is further provided with a segmental
downcomer (11,12) also provided with a bottom end which

25 bottom end is provided with liquid discharge
openings (13).

Each tray section (4,5) is provided with ligquid

receiving areas (14,15). The liquid receiving
area (14,15) is the area just below the rectangular and

30 the optional segmental downcomers of the tray just above
the illustrated tray (1) in Figure 1. Between the liquid
receiving area (14,15) and the downcomer (6,7) bubble
area (16) is present. Bubble area (16) is provided with

openings (17) for passage of upwardly moving gas.



area (16) is present. Bubble area (16) is provided with openings (17) for
passage of upwardly noving gas. WO 01/60482 PCT/EP01/01656 - 4 This

liquid regg Midisk:area (14,15) may also be provided with PdR1dser gas
passage. Because the [liquid being discharged fromthe tray a %ove m? fal

on this liquid receiving area with sone force, liquid nmy 5 pass these gas
openi ngs. Because EEIS |§ not, desgrable t he Ihguﬁg receivhn %rea IS

ei ther provided w th Rol Spédi AGSSEY et ATSRedtar ésmaﬁeﬁ'ﬁgs,efor exanpl e
floating or fi pedwabxﬂeszlmn@maﬁn@xgam’ptrega‘s @u@ha§96CB@bau@Be|ﬂh@gs are
described in US- A—570£647 ge I| uid 10 %lscharge openlng are
grouped, the p FEuGE ﬁénglddﬁl aF@@ §Fﬁ@ &PEatheY aPPEet ylbe 6% t R8se

grouped |iqui dhdisschamgel eperiiRgagmayechewiitavisded Wolrbeadditi@Rakaygas
openingg for exanple the sanme openings_as used in the bubbl'e ar ea (16)
15 In preferPéaseﬁBSSFnﬂﬁ§ GPepﬁéanvgﬁFPHﬁeaaaﬂ§léﬁaPOtg§§Sé§éﬁﬂﬁgs are

present in thethbqmuquﬁacgewbagl@@eareélés1éhtﬁb98Erbqlaaa RYPRORLLI Ng beam
(3) in section (18) as illustrated in Figure 1 ese openi ngs can be the

sane as used |ﬁpﬁﬁénEGbBFeWéF@aSPPG}alB§é§u§§e§Pﬁﬂ§t AOT20XPMgLRd i s

di scharged ont@1bhks$nagr 8@ (18kdf KamLhe AﬁeﬂﬁéguékéﬁpEQDSE L8k FBeélgﬁ'U”“
according to the invéntion, it is possible to provide additiona

gas-liquid conPReniapéasrs Areasibed) isnUBhA-BraY64Thi 3 Ebeadianidgeous
becausfbl'qu'ddﬁ%@ﬁ%?%efnghﬁnggmqﬁ@”egr%Sg%pgﬁga t5ﬁ¥o getigp L the

downconer opening In the “opposite tray se I'h a rtray wll thus
be contacted &ﬂghldpweﬁéﬂylnﬁvaﬁgagagt ﬂheeeb&ylheﬁeasthgsetbeogasdl|qU|d

cantacti o, o1 KoLene . e SOWGRIRCAgLonl) Bt B0t PRLRCIGLELLAL Lyt
ends (19, 20) ogaboppennaysseépmoaga@pls)the same openings as used in
the bubble area (16).
15 In a preferred embodiment of the invention additional
gas openings are present in the liquid receiving area
(14,15) close to the supporting beam (3) in section (18)
as illustrated in Figure 1. These openings can be the
same as used in the bubble area (16). Because almost no
20 liguid is discharged onto this area (18) from the
consecutive upper tray in a column according to the
invention, it is possible to provide additional
gas-liquid contact area in areas (18) on the tray. This
is advantageous because liquid flowing from a downcomer
25 in one tray section to the downcomer opening in the
opposite tray section in a lower tray will thus be
contacted with upwardly moving gas, thereby increasing
the gas-liquid contacting efficiency.
The downcomers (6,7) extend perpendicular from the
30 supporting beam (3) to the circumferential of the tray
(1) . Downcomer ends (19,20) of both tray sections (4,5)
meet the supporting beam (3) in an alternating manner.
The opposite ends (21,22) nearest the wall can be
parallel to ends (11,12) or follow the circumferential of

35 the tray, in for example a straight or curved line, in



nmeet the supporting beam (3) in an alternating manner. The opposite ends
(21, 22) nearest the wal | can be parallel to ends (11,12) or follow the

circunfer@efjiposdf 35 the tray, in for exanple a strai ghtpqipsofhY®R6 ! ne,
in WO 01/ 60482 PCT/ EP01/01656 5 order togoptinm se downconmer opening area.

As can be seen in Flgure 1 less liquid discharge openings (10) are
present near the do ends 2 resul t] in that the area of the
|i qui d di scharge Opgl ngs p“é éﬁh ‘f%%e% ?%‘?fb]t A t6° tFR RppReE ng

beam i s snal | ém tHiautdel Jae/ﬁa]gﬁqﬁcﬁainsfc}tahﬁgé | s el 1o  C g g s apeni ngs  per
downconer |ength. Prefer abI no, |l iquid disc e_aopeni ngs are present
close to the gifp RS RIE g Fjov C@j‘ilﬁ'le e_ang;\.] %595%)%{‘?? ¥peh that
dovvncorrers nﬁﬁmnsg:ealeﬂ hﬂie tll‘nﬂqlﬂm\m@é&madﬁq@%;%hﬂﬂ%ﬂél rddﬁiéoﬁn@iong
its Sngth are sl such that these el ongated wal (23) are inclined

t owar d8 each otHeI® %r?%f’?fovﬁﬂ/vaﬁ'kt? T HRRA G g B &% HplaiR addnts Hreause

the width of theddquidedischarige anea ofi downc UpIn Midd Re reduced,
resulting 15 in that the associated width of the liquid receiving area

(14, 15) on t h&PmGPYRtl PP VT fadl bera edvidid disrhande iareninghe

il lustrated trays hadd stoped tdpvmwraa{pa@_lﬂl% QMEENEY)s, having verti cal
walls may also be used in conbination with the Tray according to the 20

i nvention. Accor difigtt® tlexalistk $5q-ideel epl stlidnest idawnaueszi arearbyndenr y
Z. | Kygter, MyGawdid lddhﬂﬁvar]c?% e PAGE X s Sl é/fameisr aatlo%%oflg%e Cross

sectional area at tray level to the cross section area at ott om of
a sl oped dowdeometh jareeatdamt 1. BigndB . s Figumeateshowsl s (23)

Cross-secti onagﬁ Visew AA L of JM}JB gL o{}}]é:lj %H;_ Ovjnlvyaj{og dtfd:l Wo trays

(1,101) directly positione ove ea rays
mrrored al onghtile isupbran ey dmesm(e3;2003) .th‘léhwadtrkesm tthe nitdatd t he

liquid diSChaQﬂ§u§¥§gBéu§%é£19f(g downcomer will be reduced, resulting

15 in that the associated width of the liquid receiving

area (14,15) on the tray just below will also be reduced.

In addition to the illustrated trays having sloped
downcomer walls downcomers having vertical walls may also
be used in combination with the tray according to the

20 invention. According to textbooks like “Distillation
Operation” by Henry Z. Kister, McGraw-Hill Inc, 1990,
pages 173-175, the ratio of the cross sectional area at
tray level to the cross sectional area at the bottom of a
sloped downcomer is between 1.5 and 2.0.

25 Figure 2 shows a cross-sectional view AA’ of the
column of Figure 1 illustrating two trays (1,101)
directly positioned above each other. The trays (1,101)
are mirrored along the supporting beam (3,103). This
results in that the liquid discharge openings (10) of

30 tray (1) are vertically placed above liquid receiving
area (115) of tray (101) just below.

Figure 2 shows a cross-—-section of downcomers (7)
placed in tray section (5) and a side view of downcomers
(6) placed in tray section (4). Downcomer (7) has two

35 sloped walls (23) and at its end (20) a side wall (24) at



30 tray (1) are vertically placed above liquid receiving area (115) of
tray (101) just below. Figure 2 shows a cross-section of downconers (7)

placed i nylg@ysosaction (5) and a side view of downconers p((;a}),m;a 86 I n
tray section (4). Downconer (7) has two 35gsloped walls (23 ang@at its end

(20) a side wall (24) at WO 01/60482 PCT/EP01/01656 6 the supporting beam
(3). As shown e side L1 (24) i verticall sitigned. Figure 3 also
shows anot her %ﬂ%fEFPga%gﬁﬁgd%ﬁéﬂt§3%hiéﬁ ﬁﬁ?wgegﬁgealaﬁ Haﬁgiggéyoﬁsmjth

the columm 5 aceottlcaflyopbheéetibvedti on. Figure 3 is a cross-sectional
view al ong part of _line B?' gf Figure 1 igkustrating two consecutive trays
(1,101) in col um {2§%tfRof &hoQnTI REAr 2PPHREhePEGHPOF EFngBRIHESTS, 103) .
Side wal | s (24yhatce shoped assel thatokhbenhewen pach eheskdeumal | (24)
points _ 10 amag frog1the su orting beam Due to the sloping of this side
wal | (24) no | #G5PH ﬂchﬁﬁrg CopBRFRGSORI- | F1BBTBr dséft 2 RrPRE-paFti8Rathe

downcorer cl osgié® hbhengsppper bkngiheapsandrarsguewhat i dineethenal, tlow is
created in the first |iquid dlscharge openi ngs (10, 110) 15 nearest the

supporting beafP{3988}vepbeatse (thé01lyi fBcEPSHMBf (Ehe (BPEcRAPYRY REQUi d

will point awﬁﬂof£H€1s&Bﬁo%HEH@rEEHHSb?@ﬂl©§§10§ldénga?§§a¥§@5°£réhe o
i ncreased distance to the sugportlng beam (3) |l ess by-pass (26) of liquid
fl owi ng from dohPRdFAeFUEB) thatotHBwWheshEr PeIb7PLoside vadlt (A¢) (ROiRtpust

P e e R T iSO
degrees. Figuréideavsblshads hpqliduidceiorhgraeeapen{nssla4)lhaeing an
W th gas’ openi RES (37 137 S nERehee bk Tatkhdy OB hE P Y i
flow (26) andstheoupiagdbygampundgagasmé@Bytt Bioaghibhesefbpenings
created in the first liquid discharge openings (10,110)
15 nearest the supporting beam (3,103). Because the
direction of the discharged liquid will point away from
the supporting beam (3,103) and because of the increased
distance to the supporting beam (3) less by-pass (26) of
liquid flowing from downcomer (6) into downcomer (107) of
20 the tray (101) just below results. The angle which side
wall (24) makes with an imaginary vertical plane through
supporting beam (3) is preferably between 10 and
35 degrees. Figure 3 also shows liquid receiving areas
(15,114) having an area (18,118) close to the supporting
25 beam (3,103) which is provided with gas openings (27,127)
in order to increase the contacting of liquid flow (26)
and the upwardly moving gas (28) through these openings
(27,127) .
Figure 3 also shows a preferred embodiment wherein a
30 welr (25) is present on the downcomer which extends above
the tray level. The weir (25) is a device positioned on
or about on the boundary of the bubble area (16) and the
downcomer (6,7) which ensures that a certain pre-selected
amount of liquid is present on the bubble area (16). In

35 an even more preferred embodiment (not shown) part of



(27,127). Figure 3 also shows a preferred enbodi mrent wherein a 30 weir
(25) is present on the downconer which extends above the tray level. The

weir (25)w vice positioned on or about on the boundgyriinide bubble
area (16) and%&%g downconer (6,7) which_ensures that a cergﬁfn

pre-selected anmount of liquid is present on the bubble area (16). In 35 an

even nore preferred odlne not shown) part _of WD 01/60482
PCT/ EPO1/ 01656"S¥T \ng? 6’2'5)t PH@CSB%CSHQF éhds2P19e36FnERt BRES nore

above the trayaba;)fet hae theyr Q&l) ehahhenwekest28x. tiBi feivenshurther
reduces by- pass In a turther greferred enbodi ment (not s omn) the 5

6)..
liquid dischar§& p%HFﬁ&?r(fﬁﬁuﬁgér ¥rPERE daPporting beam (3) are

provided with a flow di Feaetheg birBrerdbheehbpaikBat! (YEdshbow)apay from
the imaginary _vertical plane through the supportlng beam (3). Because of
b

the flow di rectifYLifi fisghrcrenapepengssi(iLy) becapeshbEheasBaPBY taRaNDI ng

fromthe metal pBLA! ¢39f whl pliobheadouRRORC 1LY HRAEccfgs  apea from bel ow
w || be observed nearest the supporting beam(3). This Wl further result

in that | ess b$ipassipgeyrhei ﬂPQBédoﬁé@WvéHaYTﬁéOmlhh@temaéinﬁhé tray may be
bet ween 1.5 a”@e%glg‘al ﬂ;@aﬂ@et%gﬁ%d%erEEF?BQEHF} nte Cg@?(SBB‘EEuEan

section may etween 1 and itronaffy se oWwnconers” are
sui tably present &het hdowntdérsettnonlop, théleupp@rbengabééy1bad t he

circug@yrentiakaggggggehrg :S@aggﬁﬁaf?ﬁg5 Qﬁgfﬁ ggiy fx£end Haggt en 50

and 90% of the ray spacing tray. ray paC|ng i §
t he di stance- bébweenm&moisomsdeutﬂeescanEacfrbmaylen whel belubﬁerSudtably

(he {12y, spact g, s BeLNBe0. 002,000, Bunon L B BLo2ol LOVERLL OB L |
tray. 25 Exanpheshat pessi biyepeapeni(fgs atelbubbbeseapeapeni ngs,
The diameter of the tray may be between 1.5 and 10 m.
15 The number of rectangular downcomers per tray section may
be between 1 and 10. Additionally segmented downcomers
are suitably present at the intersection of the
supporting beam and the circumferential of the tray. A
downcomer preferably extends to between 50 and 90% of the
20 tray spacing below the tray. Tray spacing is defined as
the distance between two consecutive contact trays in the
column. Suitably the tray spacing is between 0.2 and 1 m.
For the present invention it is not critical which |
kind of openings are used in the bubble area of the tray.
25 Examples of possible openings are bubble cap openings,
sieve tray openings, valve tray openings and fixed valve
openings. Examples of these openings can be found in
general text books such as Distillation Design,
Henry Z. Kister, McGraw-Hill Inc, 1992, page 260-267 and
30 in US-RE-27908, US-A-5120474, WO-A-9828056, WO-A-9737741,
US-A-5911922, US~-A-3463464 and US-A-5454989.
The downcomer is preferably provided with a
rectangular shaped baffle vertically positioned along the
longitudinal centre in the opening of the downcomer. This

35 anti-jump baffle plate preferably extends to between



sieve tray openings, valve tray openings and fixed val ve openings.
Exanpl es of these openings can be found in general text books such as
Distillat{yQoiigs9n, Henry Z. Kister, McGawH Il Inc, 1992w R39615260- 267
and 30 in US-RE-27908, US-A-5120474, WD A,9828056, WD A-9737741,

US- A- 5911922, US- A- 3463464 and US- A-5454989. The downconer is preferably

provided with recgt ul ar  shaped baffle vertically positioned al ong the
| ongi t udi nal cgﬂt?ﬁgi289h8%obgﬁiﬁaaxfSPﬁ%lﬂ%thBH%r?X?hFéaY3%eaﬁII-Fhﬁp

baffl e plate prefierabhy mayesdsch@ bebmeena WO 83460482+ RETAERQALQL656 - 8
30 and 70% of the tra spacingaabove the tray level, The |ower end may

y ! :
extend from tra§"feveldt ol PRedBbinedhRrPaf bler tensultplaneveponpedaifie is

sui tably suppoeted bbtRM:batb §§d§§p§Mr§§p@@£é§ whichi kg Ehxedet onthge
inside 5 of the downconmer walls. It has further been found advantageous to

provi de the dehnEBRefOURERMSE- ¥alted anti-sloshing baffles. Applicants

have found that whep Ng&tEGALLOLabes SPACRT a@PiEadE0m eagh, oLhes. apd
arranged parallel to the width 10 of the downconer are present 1n the T over

hal f of the dBWHeEHERT| Bs8hsFosARAbedi #ntbreleshBroshanglescurs
especial ly in glongat gds dQMHEORBESa €§960IﬁéﬁyvéPti99¥ng9£€é§ %ﬁ%&%& than
I I I rom one 0 the

0.5 mas neasured at tray |level, where |i1quid noves
ot her and backaprast These phabesthey exdendrangedtpanablst apcetlie omidhe

i nner | side of _th o] 0 pt i o I xt.end. al | he way to
t he oabosite dgsng%%eﬁgaggﬁﬁe%ﬁg%%eﬁf§§¥n9e%%o |%e%?$?%eh%% iggl E%ing
baffles will aflsonaddetoléhe sheshangcellbtoength $ioshendownconer itself.

| D20 £ven, 20 Jongcpeel 5712 PUbadl Bk, e R0t sLoptlng, bat fles are ot
col uim accor di dgwhootdesi hveget obhais @referablyeasured at tray level,
where liquid moves from one end to the other and back.

15 These plates may extend a certain distance from the inner
side of the downcomer wall or may optionally extend all
the way to the opposite downcomer wall. In the last
embodiment the anti-sloshing baffles will also add to the
mechanical strength of the downcomer itself. In an even

20 more preferred embodiment the anti-sloshing baffles are
at the same time the supports for the above described
anti-jump baffle.

The column according to the invention is preferably
used as a gas—-liquid contacting or separation column.

25 Contacting can be absorption processes wherein a
downwardly moving liquid is contacted with an upwardly
moving gas. Separation is typically a distillation
process to separate one or more components from a feed.
Typically the feed of a distillation process is supplied

30 to an intermediate position in the column, wherein trays
are present above and below said inlet position. Such a
column is further provided with reboiler, condensation
and reflux means.

The invention shall be illustrated by the following

35 non-limiting Example.



used as a gas-liquid contacting or separation colum. 25 Contacting can be
absorption processes wherein a dowmwardly noving liquid is contacted with
an upwar diw o18¥dNg gas. Separation is typically a distillgtia o Rspcess to
separate one or nore conponents froma feegd._ Typically the {eeé/ of5 a
distillation process is supplied 30 to an internedi ate position in the

col umm, wher ei ? tr%s are present above and below said inlet position.
Such a colu er provided with reboiler, condensation and refl ux
means. The inventiTie skdicbendy |wss rad e byrddecf o 10wk 110a c @S- dony i &i ting
Exanpl e. WO 01/60482 PCT/ EP01/01656, 9 _ Exanple 1 The efficiency Wwas

cal cul ated of HYYEy hckbridi hgtidy EYFecq Of th- 24 tRa3ndi adetRpedivdtas m
and equi pped Vg thechi@EL AR 0biE c SRS ORBY Snhayh NOi §9: & | G dh di seharge 5
openings in the first 0,2 mof the downconer as seen from the dianetrical
line. Phe cal CRREREW I chetichiTst 908 M THE Blag cdPwrFoRST We? esgrR f Brored
usi ng the tray-d fdcdLey: S | 4 | 1.cal g neering
Journal, Vol une 63% pagelsc_:ﬁ%g?il%% (%6%§r§}ﬁleé£?$2€%@o§ﬂd%%c?m§réﬁb

| ayout patterflvh ¢dbgukdtienerigre peebrne@t 1 ohnei the ‘experéefibhtbdncy
observations. Cogmparali xannl e; : X at
additional liquid dﬁclyhtgﬁr)gié ope%ﬁg@m&%%%%Eﬂ?%?ﬁgg??r s@%ﬁ‘%ﬂm of
the 15 downcofferums Skerrdgeoi the-WBanti?9chl "ThaesfReciefdi cdencyones
cal cukated of 9 482 P POAL 016 qos LLAI.MS 1.

Gas- | ?gui d cont c‘%‘férﬁ?%%ﬁ%‘n %}o%%gdg#%%l%@c%l uﬂrrgl (f(f%;/b% a%%(olrél"fjglﬂépaced
trays, each treypdmaiigrngtalwobservations.

Comparative Example A

Example 1 was repeated except that additional liquid
discharge openings were present in the first 0.2 m of the
15 downcomer as seen from the diametrical line. An

efficiency was calculated of 85%.



tray sections separated along a dianetrical line on the tray, each tray
section conprising a plurality of 5 parallel rectangular downconers, a
pluralityuef Jhﬂﬁid receiving areas and bubble area betwqqﬁﬂhmgoggwmconers
and the liquid receiving areas, which llgu%& receiving area is positioned
just bel ow t he downconer of a consecutive ay just above and which
downconers are open 10 at the upper end and cl osed at the bottom end,
which bottomend is provided with a Elgrglitxdgf liquid discharge

openi ngs and whi ch downconers extend anetrical line to the
circunferenti al of the tray in such a manner that the ends of the
downconers of g 5 tray se ns are 05|t|oned al ong. the dianmetrical
line in an al ern fng LR eFon%ﬁggéPﬁ Fﬁé e R IOV LORE Wﬂgﬁié di schar ge
openi ngs per depwngangryl efglikial 1y ewedcdr emaylkel ewcand rehosavtiaqt heo

dianetrical line is less than the average area of the |liquid dlscharge
openi ngs per 2GTAEWSEGHEPTSeFGPRTAS oG edlaor Pofiserswical &drenrnadksr di ng

to claim1, whergin anea Wbk s%@%&b%g%oh%rﬁ%ﬁ%%n% 9nu&aqlkpa5fclose to the

dianetrical line and just bel ow the downconer of consecufive tray just
above. 25 3. Cﬁpﬁﬁﬂl&éc6@@¢ﬁ@9péaénﬁowﬁ§0@ﬁr@haﬁn@lﬂrzllﬁﬁepélﬁlq@udse to
the dlaHEtrlca&ebb@%lha meanls and stapee %rea ot tﬁglu%nnégﬁgrg'ng to
any one of clainms 1-3, "'wherein the two el ongate | s of the downconer

and the wal | 30dné&hecediduiid dicgpdiingallriciese ahdcdl dpedisuckcehatinghey are

I dt t 1/ 60482
nglégglloggggg§egagg %ngglﬁﬁﬁ%a g%?g?hgoﬂgEg%ybgﬁgcgﬁ %Ia?né 1-4, wherein

al ong t he boundangeshitiive dowycimsit epeniengnandhticd dowbbbemeaseara weien is
prese“i Mh'Cha%e%5eh%§P%§p%%% %%d %ﬁ%s%%wg%o%%% %@%0%9%%%5t Blch

dlanetrlcal i ne exten
bottom end is provided with a plurality of liquid

discharge openings and which downcomers extend from the
diametrical line to the circumferential of the tray in
such a manner that the ends of the downcomers of the two

15 tray sections are positioned along the diametrical line
in an alternating manner, wherein the area of the liquid
discharge openings per downcomer length as viewed from
below and close to the diametrical line is less than the
average area of the liquid discharge openings per

20 downcomer length as viewed from below.
2. Column according to claim 1, wherein area with
openings is present on the tray close to the diametrical
line and just below the downcomer of a consecutive tray
just above.

25 3. Column according to any one of claims 1-2, wherein
close to the diametrical line is meant a distance of
0.2 m.
4. Column according to any one of claims 1-3, wherein
the two elongated walls of the downcomer and the wall

30 nearest the diametrical line are sloped such that they

are inclined towards each other in a downward direction.



5 nore above the tray than the rest of the weir. 6. Columm according to any
one of clains 1-5, wherein the liquid discharge openings close to the

diametric bpg are provided with a flow directing lip, f@imEsibngds the
liquid f|§§?§&2y fromthe inmaginary verticgl plane 10 throu&ﬁ%the

diametrical line. 7. Columm according to any one of clainms 1-6, wherein
the lower half of the downconer is provided with vertical plates spaced

apart from each ot d_arr rallel to_the width of the downconer.
15 8. Col um agéorgggﬁﬁ?oagfggﬁgsg &Eesé&noPﬁeoFeﬁg?ﬁmﬁfT ghew GwhcBner as
measured at trayohgvEhei boppderiyhafi tBeS5doswn8om€el upanangoaddnghto any one

of clainms 1-8, i owncaoner .i.s_provided wi.th a rectangul ar shaped
baffle 20 ver??@gpgygﬁggiﬁig%ge éﬁoﬁgefﬁggroﬁgﬁFEdWﬁéF 8fit FePPATt RE
openi ng of thetdewdownepmeexteddi ngatreshetieedidflcantdcal0¥int é&ﬁehﬁ@ﬁg .
spaci ng. above the tr | evel ., 10. L u accordin o claim?9, erein the
supporgsof theoﬁgf?gévgr§%$eFfP¥a%gBPg¥8§ §5§ge89a%5?tw?f6n]each 25 ot her
and arranged péral Celuiha theowddhh ob bhe dawneeneLaimpdlpesikhenedni n the

| ower hal f of e downg rr. 11. Columm ,according to any qne of clains
1- 10, wherein %Fﬁegfﬁﬁﬁ ggéﬁﬁ%@FngOﬁﬁpénﬁﬁaﬁgﬁs%eF%rt%ﬁddéﬁ8ﬁ§rﬂﬁél

di ametrical |imnena a@@pp&bbm@eaeﬁmthsapfﬁéﬁnaiyégtigﬁ Usg, Ofi ae8@8nki qui d
contacting colum according to any one of clains 1-11 as a distillation
col um or absBPﬁt#bﬁuéQIG w away from the imaginary vertical plane

10 through the diametrical line.
7. Column according to any one of claims 1-6, wherein
the lower half of the downcomer is provided with vertical
plates spaced apart from each other and arranged parallel
to the width of the downcomer.

15 8. Column according to claim 7, wherein the length of
the downcomer as measured at tray level is more than
0.5 m.
9. Column according to any one of claims 1-8, wherein
downcomer is provided with a rectangular shaped baffle

20 vertically positioned along the longitudinal centre in
the opening of the downcomer, extending to between 30 and
70% of the tray spacing above the tray level.
10. Column according to claim 9, wherein the support of
the baffle are vertical plates spaced apart from each

25 other and arranged parallel to the width of the downcomer
and positioned in the lower half of the downcomer.
11. Column according to any one of claims 1-10, wherein
the tray diameter is more than 2 meter and along the
diametrical line a supporting beam is present.

30 12. Use of a gas-liquid contacting column according to
any one of claims 1-11 as a distillation column or

absorption column.



