WO 01/ 60483 PCT/ EP01/ 01657 GAS/ LI QUI D CONTACT TRAY The present invention
relates to a gas/liquid contact tray for use in a colum for
count er - cwmora@rsb4sp contacting gas and liquid. Such a col umtEPoanyscol um
in which gas and liquid are counter-currently contacted to exchange 5 heat
or matter. An exanple of such a columm is a fractionation colum and a
further exanple is a vacuum distillation colum. In such a colum I|iquid
flows, during normal operati orGAYOWHIRFAsCO¥ BT oPRAH bottom  whereas gas
flows upwards frombottomto top. In the 10 specification and in the clains
the word 'gas' is used to refer to gas and to vapour. Such a colum is
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10 specification and in the claims the word 'gas' is used to

refer to gas and to wvapour.
Such a column is provided with a number of horizontal

gas/liquid contact trays arranged one above the other.
Each tray comprises a perforated panel provided with one

15 or more downcomers. The downcomer is a conduit for
downward passing of liquid arranged in an opening in the
perforated panel, the part of the wall of the downcomer
extending above the perforated panel is called the
downcomer weir, and the part of the downcomer extending

20 below the perforated panel is called the downcomer apron.

During normal operation liquid collected on a tray

flows over the perforated panel where it is contacted
with upwardly flowing gas passing through the
perforations. Then the liquid will flow over the

25 downcomer weir into the downcomer and onto'the perforated
panel of the tray below, and so on. It will be understood
that the downcomers of two adjacent trays are not placed
directly above each other, but spaced apart in lateral
direction (or staggered) in order to prevent liquid from

30 falling directly into the downcomer of the lower tray.

Moreover, the downcomers are so located that the liquid



direction (or staggered) in order to prevent liquid from30 falling
directly into the downconer of the |lower tray. Moreover, the downconers
are so | og@g@Adoidzat the liquid WO 01/ 60483 PCT/ EPOL/ 01657 pcapxipoh st he
downconers can flow evenly over the perforated panel. In this way it is
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openi ngs directed | LT tion he s ctions a gas/liquid
contacting tray is |s§$8/§%q§%d ﬁepgla% pat ﬁ?YSBSCW%FSEt%Bﬁ ©SE8E 426,
and described inwembiendetadiicew thmpefiereneeptefbirgieasp8ned amdwh4chV. The

/1 d con t|n tray ,sho in_Figures and 9 hi s publication
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directed in the direction of the sections. This arrangenment Is selected
section, and wherein the bottoms of the downcomers are
provided with lateral outflow openings directed in the
direction of the sections.
15 Such a gas/liquid contacting tray is disclosed in
Belgian patent specification No. 584 426, and described
in more detail with reference to Figures 8, 9 and 14 IV.
The gas/liquid contacting tray shown in Figures 8 and
9 of this publication comprises a perforated panel of
20 which the area is divided in two parallel sections,
wherein either the first section (Figure 8) or the second
section (Figure 9) is provided with a plurality of
downcomers directed perpendicular to the direction of the
section, and wherein the bottoms of the downcomers are
25 provided with lateral outflow openings directed in the
direction of the sections. This arrangement is selected
to get an even distribution of liquid flowing during
normal operation over the perforated panel, so as to
prevent a stagnant zone at near the edge of the
30 perforéted panel, where the liquid could reside longer
than the average residence time of ligquid on the tray.
Applicant, however, had found that this arrangement did
not fully eliminate the stagnant zone.
It is an object of the present invention to overcome

35 this problem.
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the bottom of each downcomer in the section(s)
neighbouring the wall of the column is also provided with
a frontal outflow opening directed in the direction of
the wall.

15 The invention will now be described by way of example
in more detail with reference to the accompanying
drawings, wherein

Figure 1 shows schematically a top view of a
gas/liquid contacting tray according to the present

20 invention;

Figure 2 shows schematically a top view of a
gas/liquid contacting tray according to the present
invention, which is arranged below the tray of Figure 1;
and

25 Figure 3 shows a cross-sectional view along the
lines ITII-III of Figures 1 and 2, wherein also the column
wall is shown.

Reference is now made to Figures 1 and 2. The
gas/liquid contact tray shown in Figure 1 is referred to

30 with reference numeral 10, and the tray shown in Figure 2
with reference numeral 20. Each tray 10 and 20 comprises
a perforated panel 11 and 21. The edge of the perforated
panel is referred to by reference numeral 1lla and 2la.
For the sake of clarity only part of the perforated panel

35 is hatched.



20 invention; Figure 2 shows schematically a top view of a gas/liquid
contacting tray according to the present invention, which is arranged
bel ow t hewtrayoed3 Fi gure 1; and 25 Figure 3 shows a cros®CIeHoiomaEl vi ew

along the lines Il1-111 of Figures 1 and 2, wherein alsothe/f_olu_rrg wal |
i's shown. Reference,is now to Fiqures 1 and 2. The gas/liquid contact
tray shown in Fi gu&gel &S SFert Sy BSF TO36 Wik Iﬁ’aln@flerlén@éldg@rgferlél diy1dasd

the tray shown iinn thir@er eaZaliltdl rs@‘cﬁ;ri@ifgez _I;}Eqnadee;l 12;]9.atnﬁ@(2@ 1 ]Ez@y a%lgld%q 20I
conprises a perforated nel 11 an 1. The edge o e perforate pane
i srrPef erred to%&? P@fsgﬂeég?e‘ alanfile§5aﬁ61d2f§%e toe taingkakdest clarity
only part of thetperhoratie¢panelecti%rss hat ched. 3 WO 01/ 60483

PCT/ EPOL1/ 01657 The area of the perforated panel 11 and 21 is divided in
three parall el sectP6n®dfonuPeres grgtipns232ap8d244 ofhéhdashed Ishoes 15

and 25 indi cat ent e gheundari:@s p et ween adaee Rt 1$eati b %l@%g[a%%%
nunber ed sections 15 and 14 of the tray shown "in Figure are provi ded
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l7c. The el ongacedadawncemecnttd 1580 ang 14 and Lia 1h2b 39¢ l7c are
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axes (not shown) are directed perpendicular to the
longitudinal axis (not shown) of the sections.

The even numbered section 23 of the tray shown in
Figure 2 is provided with three elongated downcomers 28a,

15 28b and 28c directed perpendicular to the direction of
the section 23. The projections of the downcomers 16a-c
and l7a-c of tray 10 on tray 20 are shown by means of
dashed lines. '

The bottom of each of the elongated downcomers lé6a-c,

20 17a~c and 28a-c is provided with lateral outflow openings
directed in the direction of the sections 12, 14 and 23.

These lateral outflow openings are shown more clearly
in Figure 3, which Figure shows the trays 10 and 20
arranged in a column of which the wall is referred to by

25 reference numeral 30. The supports of the trays 10 and 20
are not shown. In this Figure the reference numeral 31 is
used to refer to the downcomer weirs and the reference
numeral 32 is used to refer to the downcomer apron. The
lateral outflow openings are referred to by reference

30 numerals 36, 37 and 38.

Furthermore, the bottoms of the downcomers l6a-c in
the section 12 neighbouring the wall 30 of the column are
also provided with frontal outflow openings 40 directed
in the direction of the wall 30. The section neighbouring

35 the wall will be an odd numbered section.



The even nunbered section 23 of the tray shown in Figure 2 is provided
with three el ongated downconers 28a, 15 28b and 28c directed perpendi cul ar
to the diwerdileasssof the section 23. The projections of thedawmeongrs 16a-c
and 17a-c of tray 10 on tray 20 are shown by neans of dashed |ines. The
bottom of each of the el ongated downconers 16a-c, 20 17a-c and 28a-c is
provi ded w th | at eParigdt rPEHAbpepehgsiodi teated enithegdihecdooncofethe
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the tr (not shown) above the tr 10 is collected on, this tray 10 and it
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the perforated 5 panel 14duidhes | E6uiseféowsn tord hezgoymegonerss 16a-c and
contacted with upwardly flowing gas passing through the
perforations of the perforated panel 21. The liquid flows
over the perforated panel 21 to the downcomers 28a-c. The
15 liquid flows over the weirs 31 (see arrows 45 in
Figure 3), and it exits the downcomers 28a-c through the
lateral outlet openings 38 (arrow 47).
The liquid flowing out of the frontal openings 40
causes turbulence in the liquid on the tray 20 near the
20 wall 30 of the column, and in this way stagnant zones
near the wall 30 are effectively prevented.
In order to increase the flow path length 1 (see
Figure 3), the side of a doWncomer apron that is directed
to the downcomer weir pertaining to the below tray can be
25 tilted. This is shown for the downcomer 17b in Figure 3.
A downcomer apron tapered in that way can also be applied
to the downcomers 28a-c of the tray 20.
In the embodiment of the invention shown in the
Figures, both the lateral outlets 36, 37 and 38 and the
30 frontal outlets 40 are in the form of slits. In an
alternative embodiment, the bottom of the downcomer is
closed and the outlets are formed by openings near the
closed bottom.
In the embodiment as shown in the Figures, the

35 trays 10 and 20 are divided in three sections, wherein



17a-c. The liquid flows over the weirs 31 (see arrows 41 in Figure 3), and
it exits the downconers 1l6a-c and 17a-c through the lateral outlet

openi ngs o @ndsg37 (arrows 42) and through the frontal ouyldmtpop@esdrngs 40
(arrows 43). 10 The arrows 42 and 43 are also shown in Figure 2. The
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i ncrease the f a t see _Figure 3), the side of a downconer
apron that is g?ﬁggtég k?ggtﬁg}8%w§80§% gWeir pertaining to the below tray
can be 25 tilted. This is shown for the downconmer 17b in Figure 3. A
downconer apron tapered in that way can al so be applied ‘to the downconers
28a-c of the tray 20. In the enbodi nent of the invention shown in the
Figures, both the |ateral outlets 36, 37 and 38 and the 30 frontal outlets
40 are in the formof slits. In an alternative enbodi ment, the bottom of

t he downconer is closed and the outlets are fornmed by openings near the

cl osed bottom In the enbodi mrent as shown in the Figures, the 35 trays 10
and 20 are divided in three sections, wherein



5 WO 01/ 60483 PCT/ EPOL/ 01657 the nunber of downconers of the tray 10 (siXx)
is twice the nunber of downconers (three) of the tray 20. Suitably the

nunber of weaRlcdo@is IS even, two, four, six or eight, so tgair@aelsstray can
have the sane nunber of downcomers. 5 The nunber of downconers per section

is suitably in the range of fromthree to five. 6 WO 01/ 60483

PCT/ EP01/ 01657 CL Al M1 Gas/liquid contact tray for use in a colum
for counter-currently contacting gas &nd 1B dquiMl, which tray conprises a
perforated panel of which the area is divided in tw or nore parallel
sections, wherein either the odd 5 nunbered sections or the even nunbered
sections are érovﬁééleHPHdaCQPGﬁﬁﬁi tyagf fTeswhsendns adicodamad for

per pendi cul ar E@uﬁ%%rdbu%%%hQﬁ OBQ%C%% ?‘%@B waer §i; thewgpt%pgsﬁgé the

downconers are provided wth era out W openi ng divected
direction of tﬁ@mP@l§@@t@o@@rf@ﬁ@twﬁePQMthbé potichmtoe each dewddemeles! i n

Frontal out 11 bW obanl g rrected Tholt Re thiPLer | BNeGrithe iy, cpe odd 11 @
5 numbered sections or the even numbered sectlons are

provided with a plurality of downcomers directed
perpendicular to the direction of the section, wherein
the bottoms of the downcomers are provided with lateral
outflow openings directed in the direction of the

10 sections, and wherein the bottom of each downcomers in
the section(s) neighbouring the wall of the column is

also provided with a frontal outflow opening directed in

the direction of the wall.



