WO 01/60486 PCT/EP01/01806 - 1 GAS-LIQUI D CONTACT TRAY The invention is
related to a gas-liquid contact tray conprising a bubble area and oPe or
nmore dowgey provided at its upper end with a downcorggr aR¢iidee for
recei ving ﬁﬁgﬁﬁg. Such trays can be usediin gas liquid 5 contacting
devices. A typical use of these trays is as distillation colum internals.
Background of the invention Gernman patent publication 764103 describes the
use of flat and curved inpi ngggentopkat esnractheggdewnconmer 10 opening to
limt the froth height in the downcomer. The publication is directed to
so-cal l ed cross-over tray configurations for use in so-called foam ng
gas-liquid systens. o eod of £Q1.§te9&b£bc§t§l£’£‘aﬂi 1 @ses, 0. eppodi ment
wherein three curved plates are placed in the 15 downcomer opening. The
tangent at thRe"RppeINend Bibbhe arerushdaced pratesefdrwmapmangl e with the
horizont al ~ofyovbagqtfian; £61 oodedr egs. wYUEN, LYl NOLO, T 06Lepse Ehe |11 gui d
and/or gas flows of the gas-1iquid contacting colums dgs‘rl.ed above a
20 naxinun1I6%ﬁeMW+¢gbkl%%%@rv%HththE$ toadse wis¢dresugasi highad t he
col ugn fai Scbocddnehd ol a8eds |1 AULds 989, GONAE! QL OL separator,due to a
phenonena known as flooding. Flooding is described as excessive

accurul at i ordigfilizuieniesldgent hetephabn, The wel | known fl ooding 25

mechani sns MO0, - j | oodi ng and downconer choking.
These nechaaé§cg£ ods AL ) OIfliIIation Design, Henry Z. Kister,

MG aw Hi | || nc.Gern@9Xa paygesp @67: 2991 oACTOr i hgdd oot thess pitd | ¢ad | ©f
downcomer bagks up, 1 due,d® APHLL LR Of Liaui 4 1NSIdE comer
10 opening to limit the froth height in the downcomer. The

publication is directed to so-called cross-over tray
configurations for use in so-called foaming gas-liquid
systems. Figure 4 of this publication discloses an
empodiment wherein three curved plates are placed in the
15 downcomer opening. The tangent at the upper end of the
illustrated plates form an angle with the horizontal of
more than zero degrees.
When trying to increase the liquid and/or gas flows
of the gas-liquid contacting columns as described above a
20 maximum load will be observed. Higher loads will result
in that the column fails to function as a liquid-gas
contactor or separator due to a phenomena known as
flooding. Flooding is described as excessive accumulation
of liquid inside the column. The well known flooding
25 mechanisms are downcomer back-up, jet flooding and
downcomer choking. These mechanisms are described in
Distillation Design, Henry Z. Kister, McGraw-Hill Inc.,
1992, pages 267-291. According to this publication
downcomer back-up is due to a build-up of liquid inside
30 the downcomer causing the liquid to back-up on the tray

leading to liquid accumulation on that tray. The liquid



30 the downconer causing the liquid to back-up on the tray leading to

| iquid accunul ation on that tray. The liquid WO 01/60486 - 2 -

PCT/ EP01/ 01806 height in the downconer is determned by the tray pressure
drop, |'i ¥R W AEOght on the tray and frictional |osses i nPGHEPUS¥oner and
downconer slot area. Jet flooding or entrainnent flooding is caused by a

too high 5 gas.: oci.ty,leading to the entrainment of |liquid, either by
dropl ets or ??5?&% gg ¥H§ ?gg§%§886e}ST gEFFadpﬁngVIth&c&ﬁﬁﬁlate and | eads
to floodi ng. PDewmscoredrobokilnguiis heaysedoby taet @@akyi ghqaerat-ed Jhizqui d

velocity in EggsggoggcgggrdoAt a_certain velocitgsthe friction losses in 10

the downconef “and downcomer C8Rtrance HEcOMENEREESsPYES 2&Ra -t HELf r ot hy
gas-liquid mtkbodéngannoenbeatinaraporieddihg tibechhnaydbelow, teausiipg |iquid
accural ation_on %Q§oct£ayl With the %grn1froth is to be_understood any gas-
liquid mixtuP8 preddfit t8n ERE ' Pay nbledEpEnaingSBh any L11881e) oitesirne.
Summary of the tnephttenofh€rprasent kAventhonaBLiE .t @hRr QVideqa,gas- i quid
contacti ng tra¥ asldgscrigeg agove m?&ch permts a higher as and/ or
liquid | oads®“TRUS & Fr &)< s®4ffelCat RIGERY - 26°HRCPREF o¢B@kEéBFadRt y. This
aimis achi evedsby bhea tobl awyRgatrayedGasqgliigui-d1eentact ot gy conpri sing
a bubbl e areg and one gr more _downconers provided at its upper end with a
downconer op8RNVRGOTOF ‘ retefvFRGEREGuVBLOGREY efRet REL251aBWhEBREF ®Peni ng
and downconethésdprovoted whihdawhkemerdiheetihhg BLabge @@Fé@&?v& e flow

h
directing platg has upper end whi ch extends horizontally in the
direction of #™th

n v v .
_ EhBuPBPEKr a5~ F£TRAY BésRUFBUAANTALL PAahenathpoLtay
according totbhehe tray below, causing liguid accumulation on the

tray. With the term froth is to be understood any gas-
liquid mixture present on the tray not depending on any
15 flow regime.

Summary of the invention

The present invention aims to provide a gas—-liquid
contacting tray as described above which permits a higher
gas and/or liquid loads. Thus a tray is aimed at having

20 an improved capacity. This aim is achieved by the
following tray.

Gas-liquid contact tray comprising a bubble area and
one or more downcomers provided at its upper end with a
downcomer opening for receiving ligquid, wherein the

25 downcomer opening and downcomer is provided with a flow
directing plate, wherein the flow directing plate has an
upper end which extends horizontally in the direction of
the bubble area.

It has been found that when the tray according to the

30 invention is used in a gas-liquid contacting column an
improved capacity is observed.

The gas-liquid contact tray according to the
invention will typically comprise a circular bubble area,
one or two segmental downcomer openings and optionally a

35 plurality of further downcomer openings spaced in this



30 invention is used in a gas-liquid contacting colum an inproved

capacity is observed. The gas-liquid contact tray according to the

i nvent i oWwgMilebaskyPi cal |y conprise a circul ar bubbl e area,pcOpf10is80k WO

segnental downconer openings and optionmaPBly a 35 plurality of further

downconer openings spaced in this WO 01/60486 3 _ PCT/EP01/ 01806 bubble

area. The domnbbmeraopenimgenaywbeoaay bpéﬁunbomayebangh?,f@@ggeaggl,

rect angul ar, %ﬁHﬁ chrcg ? Dg tail ed description of the invention The

i nvention sha & desc? Bed%in §Fe F@?u &fai FIUBIBePoWCIBFEf8Fably a weir

is present OﬁetheltadaylesérwpltliohsOa tdéVhﬁ@eﬁﬁibhi oned on or about on the

boundary of the Qubblg ea ang ﬁ? gnconer openi ng whi ch ensures that

a certain pre-sel 82t & 3 ORt BF 2t qBFdIPEprasEnti oAt EAEST0AERE!E surface

of the bubbl bedpea. The height of the weir may be selected from

conventi onal val yes knom@ to one skilled in the art. The weir may suitably

be inclined towafdsStAR di PelEFdntof PERESPF qONdEPROWFAY- t BWHFHE &Re2

downcorer opeairhge posfiuibhed bapeevenbhe bhaquhd Bandhhpg 4% egpacity the

overfIOM/melr Eg greferabhg inclined towards the bubble area, such that an

i magi nary |iRe°PHradhcfroft the £8BN6PTEReCBIREPEOWIRENr cRBUrRE BASE of the

overflom/ Weklcet 0 0B BhRcapglecacw bhohhe B@rlieﬁié|19|?9§58£ttgﬁ thtay
ﬁp1|s smal l er than_80 and nore preferably |arger 20 than 30

overti ow wei PPRRF gRE“FFES PfeFRFaBIYOIA ehE2- rﬁh@ehﬁi@h¥2§fnﬁhEOWQL6 of the

hei ght of thea{rey sspactog. r7bg HPRGELnENGn 9T %qugérﬁﬁé% plaLg extends
hori zontally in_the direction of the bubble area er wor ds t he

t angent li neSstlipe h%p%?eeﬁHtOfThﬁewelr may suitably be 1ncllned
towards the direction of the liquid flowing towards the

downcomer opening. To further improve the liquid handling
15 capacity the overflow weir is preferably inclined towards

the bubble area, such that an imaginary line, drawn from

the top of the overflow weir to the base of the overflow

weir, forms an angle o with the horizontal plane of the

tray which is smaller than 80° and more preferably larger
20 than 30°. The overflow weir height lies preferably in the
range from 25 mm to 1/6 of the height of the tray
spacing.
The upper end of the directing plate extends
horizontally in the direction of the bubble area. In
25 other words the tangent line at the upper end of the
plate is horizontally positioned.
The number of directing means can be from 1 to 10.
This number will for example depend on the position of
the downcomer opening on the tray. In case of a downcomer
30 opening positioned at the side of the tray, as for
example the segmental downcomer of DE-A-764103, the
number of plates will preferably be from 1 and 4 and more

preferably from 2 to 4.



plate is horizontally positioned. The nunber of directing means can be from
1 to 10. This nunber will for exanple depend on the position of the

downco igfg on the tray. In case of a downconmer 30 peR@ye1seeSI tioned
at themsa\?ggﬁ)@ 8?he tray, as for exanpte4the segnental downconer of

DE- A- 764103, the nunber of plates will preferably be from1l and 4 and nore

preferably fromPntoade W 01660486er dpen T4 BPOL/ HISO64 1m €@se the

downcormer ope inps are_spaced jn the bubble area, such that, when in use, a
&) Rob

URE" HORACONRT opBAT hg"F BN BpPpoti t2 S desd o ERES dbhconer

liquid enters
openi ng the dauinmbesmef d@éﬁtm@ngr@rhabp@oméé @i@é@lr?bw}h@%éwﬁé&%g EO f10
and nmore preferably from4 to 6. \Wen substantially the same anmpunt o
froth is exp%%?réjdn%/oth?l%W?‘?Bn?%o‘?hr%?ﬁje%‘?o?l%%% - HovinEdRBFaP LY Be
preferred torhave ﬁ&lel(sa@@dﬁuﬁb@rp@éféiféﬁﬁj{;'f‘ﬁor@'@t@é snchhoed towards
each of the flow direc Jé}c,)ns. Wien nore froth is 10 expected to flow from

one side, notEPUTFRCIThYY pHak eSaMha¥irg Brne iiphe? tlents bripRCTSRI $ed i n t hat

direction maglower prRSehth thHade di sectiag Pl @E@ScHM NI NG; § YRL s, the side
where less froth is flowing from Wen the dowconer opening is

rectangul ar 'Shdpe¥e afantdt§ Lﬁ%b‘“%%*f?%_%?ecb@% prasent insl fordexanpl e
described i ndiBrAiS382390f Thee £1oW @i rectifngs Platss r&@f'etgg%?gisme

advant ageously positioned at_either side of the anti-junp
diréfting plSRECISA tebl L Praver At | vers el ViReeh di Beefi i@ tekk towar ds t he

downcomer opening dihesdonereend,e 20, "BY- PeNosi L ianed apove fray. level.

Preferably the I ower part of the directing plate extends downwards into the
downcomer. Rfe RIFRAN partadid i FRe e 1@ b aige pl e lest iy - thewards the

side where less froth is flowing from. When the downcomer
opening 1is rectangular shaped an anti-jump baffle may be
15 present as for example described in US-A-5382390. The
flow directing plates can then be advantageously
positioned at either side of the anti-jump baffle.
The directing plates suitably have a lower end which
is directed towards the downcomer opening. The lower end
20 may be positioned above tray level. Preferably the lower
part of the directing plate extends downwards into the
downcomer.
The lower part of the directing plates may be
vertically positioned or inclined relative to each other.
25 The lower end is preferably positioned at the level of
the upper end of the weir or below. In the absence of a
weir, the lower end is preferably positioned at tray
level or below. The length of the lower end below the
tray level or top weir level will depend, for example, on
30 the spacing between the individual directing plates.
Smaller spacing will generally require that this distance
increases. Optionally the different directing plates may
extend with different lengths into the downcomer.
The upper part of the directing plates may be for

35 example hooked or curved. For practical plate



vertically positioned or inclined relative to each other. 25 The |ower end
is preferably positioned at the |evel of the upper end of the weir or

bel ow. IWolhgoabsence of a weir, the lower end is prefepahippoPeiod i oned at
tray level or below. The length of the IPower end below the tray |evel or

top weir level will depend, for exanple, on 30 the spacing between the
i ndi vi dual dimeectfiacgupliapesecasSmal behospaci ngswighl igemarallrgdr, equicr e t hat

this distance |Qc%%%s§%.t tionalkg t he .di_f ferent %%rectin Elates may

extend with dFPF&r&nt Péngths AES ‘tRE ESRNCoREr. SFhENGppEr 2pRPE 16f-Phe

di recting pl abesemayebbubbie 3vecexampkécchadkedtbe buivyed. ofokhpracti cal

pl ate WO Ollgggég el 5 -lggg/EPB1/01g%6 manuf act.uring reasons a_hooked
design is favoured "PhB1ipSer 8% &'t & 3di PECERAG 8P5F58ﬁ§§ ¥R€dnd to a
posi th on abouteyt hecbpbblieianed. fRreherabhvy yt Heohekght babptbeardiar ecti ng
pl at es above %he trgx sgr&acg incrgaies mh%g 5 the% are _positioned further
away from t he"BuBBr& aPéa t STRBCTePETEEL diF-SEaReE ke Een TRRESRET i zont al
tangent |inesnet bwioteonseastitveipkapestesl hipneperablkypipchaasesat

i ncreasi ng he%ght above thsgﬁgﬁﬁ.FSuitably the horizontal distance at top

weir level 10 (BFTEP8y"Fe REVEbSBRCETEY -a weir) between two

consecutive direstiBngbplates hendipgthn thetsare adi £ept ;e $chetween
0. 015 and 0.; m and p&eferably bet ween 0.015-0.05 m The distance of the
diredting pl 4P& 5h8VelfH&1t FAyThE52REPPCEefénd BR1ENePERYBE 0f WEhe

directing pl abasetyupical digastangd bigued beading 9n the thay and the kind
of gas and liquid to be contacted or separated. Suitably the directing

plates will ExF8RAPB bét RBEHSS"aRdO85078f Praym apdcPrgIabaveévthe tray
surface, whepgthebhay.spachngsis.

The distance of the directing plate above the tray

15 will depend on the shape of the directing plate, typical
gas and liquid loading on the tray and the kind of gas
and liquid to be contacted or separated. Suitably the
directing plates will extend to between 5 and 85% of tray
spacing above the tray surface, wherein tray spacing is

20 the distance between two consecutive contacting trays
when placed in a column. Suitably the tray spacing is
between 0.2-1 m.

The directing plates may be solid, partly perforated,
perforated with a varying open area or with a constant

25 open area. The shape of the perforations might be any
shape. For example materials like expanded metal or other
corrugated sheet material could be used to make the
directing plates. Preferably the directing plate is a
solid metal sheet.

30 Various possible tray layouts of the downcomer
openings present in the bubble area of the tray are known
to one skilled in the art. Examples of such tray lay outs
which may advantageously be used in combination with the
present invention are disclosed in GB-A-1422132,

35 GB-A-1422131, GB-A-1416732, GB-A-1416731, BE-584426,



20 the distance between two consecutive contacting trays when placed in a
colum. Suitably the tray spacing is between 0.2-1 m The directing plates

may be rtly perforated, perforated with a varyi ggE ea or
with a coh ?g@@g 25 open area. The shape®%of the perforatﬁgﬁgﬁﬁlght be any

shape. For exanple materials |ike expanded netal or other corrugated sheet

mat eri al coubd-he4B85edobo mEkE- BBQ48dIrW©LBBQ6pW9§e§S Rreferabhy the
directing pl O _Various possible tray |layouts

lid
of the downc %g%l§6ggﬁﬁﬁgLUﬁ?gggﬁﬁg7ﬁzth@PbﬁbBPéoéﬁeauéfArﬁ@zﬁﬂﬁ and known

to one skilled-hnstbecast. Exanples of such tray lay outs which may
advant ageously be used in conbination with the present invention are
di sclosed in GB-A°1452§3Pre86NERIAYEAD29311taBS ACQB 16780 CEB- Bhigh6731,

BE- 584426, W0i0d/6648Benifigs REl/ EBAY/ 04806 HSrh14530090, rEPHA- 882481,
WO 9626779, US-A—5382390 US- A- 3410540, US- A-5318732, EP- A- 155056,

US- A- 52231835 5A8P L €8- Af 55986151 eFePePRBIPr 858NELEHTehERBNOPENLB IR0t

critical whighlbekindyobpenenyRgsnHaps1usedpi Bpthenhubhlhe afgagqof the tray.
Exanpl es of possibl e openings are sieve tray openings, valve tray

openi ngs, bubBfeleap- op&ArA §safd fhged QEEVEHQép@ﬁDnQG fewadplies of these
openi ngs can @ﬁeigyngeke pgeRer alichext @9@k§féygﬂe§§léﬂsda%8£§g§gt'Oned

general 10 textbook of Kister on pages 260-267 and In
US- A55120474texiBp a0 98280865 D An9P33741260S2A7 5914922, USUREA23468464 and

US-A-5454989us1b651@M@ﬂh'OWOSHabbzbésb"Héléa§?9 wih &QeAfgbh?@bﬂg
Figures. 15 Figure 1 is three di mensional VI€M/O¥ paf of atra
US-A-3463464 and US-A-5454989.
The invention shall be illustrated with the following
Figures.
15 Figure 1 is three dimensional view of part of a tray
according the invention as placed in a column.
Figure 1 is three dimensional view of part of a
tray (1), part of a column wall (2) and a downcomer (3)
having a rectangular downcomer opening (4). As shown
20 bubble area (5) is present along both elongated sides of
the downcomer opening (4). The bubble area (5) is
provided with openings (6) for passage of upwardly moving
gas. The downcomer (3) is also provided with a weir (7)
and an anti jump baffle (8). Two flow directing
25 plates (9) are positioned at either side of the anti jump
baffle (8). As shown the tangent line at the upper end of
the plate (9) runs horizontal. Because the flows towards
the rectangular downcomer opening (4) will be
predominately from both of the elongated sides of the
30 downcomer (3), the flow directing plates (9) only point
towards these elongated sides. The flow directing
plates (9) as shown are substantially parallel and
vertically arranged at their lower end (10). The upper
end is curved such that they point horizontally towards

35 the opposite ligquid flows flowing, when in use, from the



according the invention as placed in a colum. Figure 1 is three
di nensi onal view of part of a tray (1), part of a colum wall (2) and a

downcone aving a rectangul ar downconer opening (4) 20
bubbl e a&vo(ﬁ%%/j is present along both el dngated sides of P?@‘ﬁ@&%omr

opening (4). The bubble area (5) is provided wth openings (6) for passage
of upwardly mpuiceg awﬁwe'HMbHEWM&QﬁBr5(3th% alrs0 RRAWARG Wi th a weir (7)
and an anti junp baff| % T%@ Two flom1d|rect|ng 25 pl ates 89) are
posi ti oned aPPEREASr Si'de EHETFRECT WRPeh&MA &Urs) Pama 1diedwit ot fidre

tangent |ineeabnighe cuppareand rofthet bR wRldke { 9)3) rUW%eh@Hw%%%h%' Because
the flows towards the rectangul ar downconer opening (4) wll be

pr edoni nat el Y2fr-6m (Bat' h POE-Nthé& c¥agKgaced hsicdds rofi it e 30 ctowricemsr of3)

the f$ow direeticng pliates. (QheOQBWeQOb%H o&OW%Fd%om%%§ﬁe%'9%92&%@1%5%95
The flow directing plates &9 as shown are substantially par and

vertical ly aPFr&fgédC v ethedild)|-oidr CONgr( 16Y.) Phelugpditverd is curved such

that they pobpgnlg@gzqq@algyet walsds +35 the opposite liquid flows flow ng,
when in use romthe WO 01/60486 - 7 - PCT/EP01/ 01806 spaces above bubbl e

area (5) into théhgohAcomercopeAnagtearheThavensagat é¢ vppéerendyruns
parallel to tbeq ehongakedisides %%nka%tqg NCQITRL, gg§étl;Rec%€WR omer _wal [ s

(11) point towards each other in the irecti the 11 quid. The
| onekV end ofwbhéhdéwﬁéﬁﬁeﬂsl§rﬁﬁé¢ﬁde@lbm ﬁhe§eCG¢@WS(b2ﬁalﬂW coverd(12) a

plurality ofa999nE@a§ €13k @%ﬁegreggﬂkac¥qﬁgt%%% aecordipg to.Lhe invention

is preferably used in a gas-liquid contactrng or separationtcolum, 10
whi ch col umPKESCprevivBedewint B theswarddys maxiiakl yispacdeds awayatmemleach

ot her. Cbnta%&kﬂgaﬁaﬂpggr@@yaﬂﬁgﬁgbi8@3. Separation is typically a
distillation process to separate one or more components

15 from a feed. Typically the feed of a distillation process
is supplied 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.

20 The column is preferably used for contacting or
separation of gas-liquid systems of the foaming and non-
foaming type. The advantages of the present invention are
especially achieved for non-foaming type systems because
downcomer back-up is a more frequent problem for such

25 systems. Non-foaming systems have a typically higher
clear liquid velocity in the downcomer than foaming
systems. Examples of foaming systems are amine-absorbers,
sour water strippers, glycerol contactors and amine

absorbers. Examples of non-foaming systems are HyS

30 strippers and hydrocarbon-hydrocarbon separation, for
example de-propanisers, de-ethanisers, de-methanisers,
atmospheric crude distillation and the vacuum

distillation of petroleum fractions boiling above 350 °C.



process wherein a downwardly noving liquid is contacted wth an upwardly
novi ng gas. Separation is typically a distillation process to separate one
or nore conponents 15 froma feed. Typically the feed of a distillation
process M8 ied to an internediate mosition in the SURRPLO8Ber ein
trays are present above and below said inlet position. Such a colum is
further providedTMdﬂinvb@quhe%hagqn@%ﬂﬁﬂhh%&r%&%df%E%%th%a@% 129, ;e
colum is preferahly used for contacting or separation o gas}llqu
systens of tRETFddfMing En@%¥FFWLs0ani ng type. The advantages of the present
invention ar gor@speiidl ¥ .@ehiigwed for non-foam ng type systens because
downconer back-up is a nore frequent problemfor such 25 systens.
Non- f oam ng syst énsSRavena tt y§i @a10v dsidgieith @ eaoslsi-ddiod elowi tepdn t he
downcener thamahoRHoRg desy $HeIE = BRIl (RANINg Syshens are

am ne-absorbers, sour water strippers, glycerol contactors and am ne
absorbers. ESSWPre¥est RER- PEFANLEGds ysttems war el ik2S t30gs prliapper.s Tard

hydr ocar bon- hydeec oRn £S ratiqn, .for . e I - pr.opani_ser
de-ethanisers%gse-%%?hggigg%s?%hggnggghgﬂ %%?538%%93Fgfﬁafﬁgn%§ﬁ§epﬁe
vacuum di st Linat mekesf apeenglleumtf &Gt wbns bbel hogi abovel 350afe . Wbhe

01/ 60486 - ShbrPg%£§591691§06 T%e i nvent i on ﬁhall be illustrated with the
fol l owing non~IFm ting “exanples PeE8par &Py e 1ekssr AleHEiA Acvedt ignit is
provigled wi th.826r assThl awitr aps ueach lEqUi@lYaﬁHOgia@e@l%tﬁsa rectangul ar
downconer. The, downcaners are provided with two directing plates. The
upper end of *FH&C gﬁgg 8re T§GPFGSI U oHBREN ANt REWEANGBAE - Pitnénmakés an

angle of 60 whth bResheriaontak plapgs.Theq hanizental distance between the
plates at weir level is

attainable water load is approximately 18.1 m3/h.

Example 1
15 Comparative experiment A is repeated except that the
upper end of the vanes are so positioned that the tangent
line makes an angle of 0° with the horizontal plane, such
that the vanes extend horizontal according to the present
invention. At an air load of 340 m3/h it is observed that
20 the maximum attainable water load is greater than
18.1 m3/h.

Comparative Experiment B

Example 1 is repeated except that a downcomer is used

having no flow directing plates. At an air load of
25 340 m3/h it is observed that the maximum attainable water

load is approximately 14.5 m3/h.



10 0.025 m To this colum a liquid and gas flowis introduced at
respective upper and | ower ends. At an air |oad of 340 nB/h it is observed
t hat thew@ﬁ%k@%@‘ attai nable water load is approxi mately 6

Exanmple 1 1 nparative experinment A is9repeated except that the upper
end of the vanes are so positioned that the tangent |ine nakes an angle of
O with the horizontal plane, such that the vanes extend hori zont al
according to the present inventionC Atzan &i s | oad of 340 nB/h it is
observed that 20 the maxi num attai nable water load is greater than 18.1
nB8/ h. Conparative Experinent B Exanple 1 is repeated except that a
downconer i sluse@ashavingdnachitewtdicregt cogppliatas. aAbuablai brkaadnaf 25
340 nB/h it %% ogseﬁyed that the naxinunhagtainable water load.is
appr oxi mat el V-T4°5 HRFR. AR 61166288 70 VeI dpet) EFG11EPEE6STE AN am S 1.
Gas-liquid cdnwactmbrappeaipyi omg racbibhhe areaiandwhereiar ther e
downconers provided at its upper end with a  downconer opening for

recei vi ng |i88W8FOWﬁér8Pﬁn%H§ a88w588ﬁ€9m85eﬁ?n@rﬁﬁadﬁgwﬁéﬁﬁeﬁ it Ofr ovi ded
with @ flow Bideredhgnglpkat ewhehenai anthelblowideeeshigng1pkat @akasnan
upper end which extegds hg}izontally in the direction of the bubble area.
2. Tray accoPHPRY £BcIAi-f'1S*WRBASI ROFRECPLateYerPehds dd6RARRPEs Sitnt o t he
downconer. 10n3. btbByeaagerdi ng to any one of clains 1-2, wherein the
nunber of directing plates is froml1l to 10. 4. Tray according to any one of
clains 2-3, aher@F%Ytﬁ@COHGFPEoﬁPaF16F§ténc@hﬁfeﬂéptﬁéiPlﬁéﬁeﬁﬁtéﬁdﬁray

| evel in downwards into the downcomer.

10 3. Tray according to any one of claims 142, wherein the
number of directing plates is from 1 to 10.
4. Tray according to any one of claims 2-3, wherein the
horizontal distance at top weir level, or tray level in
the absence of a weir, between two consecutive directing
15 plates extending in the same direction is between
0.015-0.05 m.
5. Tray according to any one of claims 2~4, wherein the
lower end of the directing plate is positioned at the
level of the upper end of the weir or below or, in the
20 absence of a weir, the lower end of the directing plate
is positioned at tray level or below.
6. Tray according to any one of claims 1~5, wherein the
directing plates extend to between 5 and 85% of tray
spacing above the tray surface, wherein tray spacing is
25 the distance between two consecutive trays when placed in
a gas-liquid contacting column.
7. Tray according to any one of claims 1-6, wherein the
downcomer opening is rectangular.
8. Tray according to claim 7, wherein a vertical anti-
30 jump baffle is present along the longitudinal centre line

of the downcomer opening and wherein the flow directing



t he absence of a weir, between two consecutive directing 15 plates
extending in the sane direction is between 0.015-0.05 M 5. Tray according
to any o f60%8cdi B 2-4, wherein the |lower end of the dj | late is
poSi ti ongﬁ)glt/ % 63 | evel of the upper endOof the weir or téeflgwlgg?ﬁi n the
20 absence of a weir, the lower end of the directing plate is positioned
at tray level or below. 6. Tray according to any one of clains 1-5, wherein
the directi mdaHedt 83 ersid- it asktateen Breand i88%asf threayntspacinmy above
the tray surfage wherein tray spacing is 25 the distance between two
consecutive trays when placed in a gas-liquid contacting colum. 7. Tray
accordi ng to %any TéRe efcelsiimy 106 anvhems mft d aidowicGnemwhepeninng i s
rectangul ar. 8. Tray aecerdi ng chaim., i vertical anti- 30 junp
baffle is present al bng tﬁe I ontét?lteué)i%ﬁ{ﬁd cré)rll\?)%re%ul%r?ge 5t Fhé& "Fownconer
openi ag and WeenEoRerheplndwadi recti ng WO 01/ 60486 - 10 - PCT/ EPO1/ 01806
plates are pqgiti-gRed;at, i r._Si of . t-he anti-j.u batfle. 9. Tray
according to any one 3ghéléa}c%§tf-sc|§f1%\%necroe]‘lﬁﬁmaprv(\jéﬁilrdgi%swﬁ% sént on the
boundary of pivlske idveafand ay sdeawrcomEmopeniany. oh@. oFas-llaiigisi d -@ont acti ng
col umm provi Lt h lural it f. trays according to any one of clains
1-9 axiall ygggg\gﬂég fgggr%géjag%ogt )r%éa(r%.h ffi%ﬁs'e of a colum according to claim
10 as a 10 dilst Ubkabifor collumm eccamddbgortpt icomimollomas %2. Use according
(oL@ 11, dshereh0eiBR 983uldOuhd o PYRLRTAQRe EaNgeted 18 of the

12. Use according to claim 11, wherein the gas-liquid

system to be contacted is of the non—foaming type.



