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FOR COUNTER-.CURRENTLY CONTACTI NG GAS AND LIQUAD, .. ¢

i nventy on relates to a device for counter-currently contéﬁﬁlng gas and

liquid{conprising a normally vertical colum haV|ngfh; %thl t and a
outlet at its |ower end and a gas outlet and Py frqufd “nlet at its

end, which columm is provided mnth gas/l.liquid contacting neans

In the col um
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DEVICE FOR COUNTER-CURRENTLY CONTACTING GAS AND LIQUID

The present invention relates to a device for counter-curreuntly
contacting gas and liquid comprising a normally vertical column
having a gas inlet and a liquid outlet at its lower end and a gas
outlet and a liquid inlet at its upper end, which column is pro-
vided with gas/liquid contacting means arranged in the column
between the gas inlet and the liquid inlet.

Such a device is disclosed in European patent specificationm
No. 169 611.

In the known device a liquid distributor is arranged above the
gas/liquid contacting means. The liquid distributor comprises a
horizontal tray which is provided with distribution tubes through
which liquid can pass to below the tray and gas risers which
communicate with the gas outlet of the column. The liquid inlet of
the device debouches onto the horizontal tray.

It was found that during normal operation a large amount of
liquid is entrained with gas rising through the gas risers.

It is an object of the present invention to provide a device
for counter-currently contacting gas and liquid provided with means
to reduce entrainment with at least a factor of 100 to an amount
which is about 10 litres of liquid per 1 000 000 Nm3 of gas,

To this end the device for counter-currently contacting gas and
liquid according to the present invention comprises a normally
vertical column having a gas inlet and a liquid outlet at its lower
end and a gas outlet and a liquid inlet at its upper end, which
column is provided with gas/liquid contacting means arranged in the
column between the gas inlet and the liquid inlet, and with a
gas/liquid separator arranged above the gas/liquid contacting
means, which separator comprises a horizontal collection tray
provided with passages communicating with a separation device and
with one or more vertical distribution tube(s) extending through

the horizontal collection tray to the gas/liquid contacting means,
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bé;.ween the gas inlet and the liquid inlet. Such a device is disclosedis
ih European patent specification No. 169 611. In the known device a E
liquid distributor is arranged above the gas/liquid contacting neans. The
liquid distributor conprises a horizontal tray which is provided with

di stribution tubes through which |iquid-&n pass to below the tray and gas
ri ser's which communicate with the gas outlet of the colum. The liquid
inlet of the dBSTCE HhSaRHESIYhEBVIehtfori BamParFlers ggmmunicatipg Wbt ound
that, during nohebdasopetlati €M che |l @tn aﬁmmul@ﬁdl bupled deboedHihgi s12d W t h gas

r|5|ng t hroug the as_.risers n t Lesent. |nvent|on
to provide a i ceQ ccm(r:‘otfjrn?'er%ngu‘?t}eé:ﬁf'?yt%soﬁ‘tqjﬁbg Se‘ééits;g%‘g&“efl giid

provi ded with thedmyitentagderddeetitnatmayent with at |least a factor of 100 to
an amounts whi ch i abaile 10 daisl r8Sedo Lérg%ger&eﬁ ;Q'nQQQmQPQuQ\!rI@aQI ndas. .

To this end the device for counter-currenti Iy contactin gas and liquid
according to Nge &ﬁ-éggﬂﬂpsc1051ng a device for counter-current y contacting gas

and liquid, wherein the gas/liquid contacting means arranged

between the gas inlet and the liquid inlet consists of a plurality
of horizontal trays provided with contact swirl tubes arranged in

10 ' openings in the tray, the contact swirl tubes have side entrances
to allow liquid collected on the tray to enter into the contact
swirl tubes for contacting gas flowing upwardly through the contact
swirl tubes. The contact swirl tubes have liquid outlets which
communicate with a downcomer that debouches onto the underlying

15 tray. In this known device the liquid inlet debouches onto the
uppermost contacting tray and communicates with the side entrances
of the contact swirl tubes of this tray. During normal operation
liquid which is supplied into the column through the liquid inlet
is contacted with the gas flowing through the contact swirl tubes

20 of the uppermost tray, then it is separated from the gas stream and

" passed to the underlying tray.

In the device according to the present invention the gas/liquid
separator is the uppermost tray of the column, which tray is not
used for contacting but for separation only and in this way the

25 very low amount of entrainment can be obtained. Moreover this tray
is used for distributing liquid supplied through the liquid inlet
and for returning liquid that is separated in the swirl tubes.

European patent applications publication No. 83 811 and publi-
cation No. 124 920 disclose gas/liquid separators comprising a tray

30 provided with separation swirl tubes. In these publications it is
observed that these trays can be used to replace the trays in the
column as described in European patent application publication No.
48 508, however, the separation swirl tubes should then become
contact swirl tubes which are provided with a mixing chamber and

35 with separate inlets for gas and liquid.
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I nvention conprises a normally vertical colum having a gas inlet and a
_I|qU|d outlet at its lower end and a gas outlet and a liquid inlet at its
upper end, which colum is provided with gas/liquid contacting neans
arranged in the columm between the gas inlet and the liquid inlet,

-2 and with a gas/liquid separator apranged above the gas/liquid
contacti ng nmeans, which separator conprises a horizontal collection tray

provided W th pa§sagese GRBIHNCEMI REuMdL be 1858 CRA6 B i@Ncide ¥t 18RS Wi th one
or of separation and contacting in the contact swirl tubes on one

tray. A drawback of such a combination is that good contacting will
adversely affect separating and the reverse. Moreover, efficient

separation for each tray will require stringent measures which will

cause an increased restriction to gas flow through the tray.

The invention will now be described by way of example in more
detail with reference to the accompanying Figure showing an upper
section of the device for counter-currently contacting gas and
10 liquid according to the present invention.

The device comprising a normally vertical column 1 having a gas
inlet (not shown) and a liquid outlet (not shown) at its lower end
and a gas outlet 2 and a liquid inlet 3 at its upper end.

The column 1 is provided with gas/liquid contacting means

15 arranged in the column 1 between the gas inlet in the lower end of
the column 1 (not shown) and the liquid inlet 3. The gas/liquid
contacting means comprises several contacting devices which are
axially spaced apart in the column 1. In the Figure only the
uppermost contacting device, designated with reference numeral 6,

20 is shownm.

The contacting device 6§ comprises a horizontal tfay 8 provided
with two contact swirl tubes designated with reference numeral 9.
Each contact swirl tube comprises an open-ended vertical tube 10
arranged in opening 11 in the horizontal tray 8. At its lower eﬁd

25 the vertical tube 10 is provided with side entrances 13 (only one
is shown) communicating with the space above the horizontal tray 8,
and in the vertical tube 10 is arranged a swirl imparting means 15
in the form of a plurality of vanes which impart rotation to a
fluid flowing upwards through the vertical tube 10. The contact

30 swirl tubes 9 further comprises a gas outlet 16 and a liquid outlet
17 communicating with the upper end of the vertical tube 10. The
liquid outlet 17 communicates with a annular channel 19 between the
vertical tube 10 and an outer tube 20; the annular cHannel 19

debouches onto the horizontal tray 8. The contacting device 6
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more vertical distribution tube(s) extending through the horizontal _
collection tray to the gas/liquid contacting neans, wherein the separation
device has a gas outlet comunicating with the gas outlet of the colum and
a-liguid outlet debouching onto the collection tray, and wherein the Iiquid
inl et debouches onto the horizontal colLlgction tray. Ref erence is nade
t o European patent application publication No. 48 508 di scl osing a device
for counter- fowthembky mmmthr@wgmeami Ebﬂubdvey&/agrﬁlqma neégaﬁ{ehl quid
contactin n f bet e gas uid.inle

consi sts gf ngﬁpﬁtﬁ%gl%??%eg? g\rl\‘l&‘tg%rﬁ g ?‘ﬁltgcnrnévged’éﬁe\/\ﬁ"ﬁ i BHPAct swirl

t ubes arranged |ﬁ‘eoﬁé¥1-F'ﬁ'g§ llsnfvﬁélerrmyvmei#ewmaagatﬂtwmld $ﬂplaestdra\7@ si de

entrances to a&'rlu@g/&dl mwedcﬂ&lgh?ﬁlqdlémoﬂ&%chgﬁa)ﬁe&% @“t&ﬁch@egawa%rcom act

swirl t contactin as flow ng upwar hr ou ontact swrl
t ubes. # o’ﬁt SHPLLGES 2 %Pdégmfﬁ&vefﬂmeaw& 6‘[&>’I et §rmda4 cHaataEee with a -

downcomer t hai2 d@hmucé‘aﬂngnh@hti’l&eplmlibryldeﬁlder 2Y -thkNEddnl 6 ksagushedeyi ce the
liquid inlet swxpPLL D n;ﬁh %1%% a vertical distribution tube 37 extending
through the horizontal collection tray 31 to the gas/liquid con-
tacting means 6. Each separation swirl tube 33 consists of a verti-
10 cal tube 38 communicating with the passage 32 provided with a swirl
imparting means 39 in the form of a plurality of vanes arranged at
its lower end. The separation device in the form of the separation
swirl tubes 33 has a gas outlet in the form of gas outlets 42
communicating with the gas outlet 2 of the column 1 and a liquid
15 outlet in the form of liquid outlets 43 debouching onto the collec-
tion tray 31. The liquid inlet 3 debouches onto the horizontal
collection tray 31.

During normal operation, gas is supplied to the column 1

through the gas inlet (not shown) which is arranged below the
20 gas/liquid contacting means 6. The gas is allowed to pass upwards
through the column 1.

Liquid is supplied to the column 1 through the liquid inlet 3
and flows over the collection tray 31 until the liquid level on the
collection tray 31 is such that liquid flows downwards through the

25 distribution tube 37 onto the uppermost horizontal tray 8 of the
gas/liquid contacting means. At the tray 8 ascending gas and
descending liquid are brought in contact which each other in the
contact swirl tubes 9. Liquid collected on the horizontal tray 8
enters into the contact swirl tubes 9 through side entrances 13 and

30 gas enters the contact swirl tubes 9 from under horizontal tray 8.
Liquid and gas are contacted in the mixing chamber of the vertical
tubes 10 upstream of the swirl imparting means 15 which cause
liquid and gas to separate. Gas flows through gas outlet 16 and
liquid through liquid outlet 17 via annular channel 19 onto the

35 vertical tray 8.
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qﬁ% r.nmost contacting tray and comunicates with the side entrances of the
contact swirl tubes of this tray. During normal operation liquid which is
supplied into the colum through the liquid inlet is contacted with the gas
flow ng through the contact swirl tubes of the uppernost tray, then it is
separated fromthe gas stream and passed to the underlying tray. In the
devi.ce according to the present invention the gas/liquid separator is the
uppermost tray afhet Bsce@@iidBas Vibed thE@)ghl Sadt@fed!32ded @he C2BLBLdTIOAg but for

separati on Oglw}./rlartl:gxbi.sn 35 hcin‘fS tg\élaygagpleiq\t/xggyselpgggt%go%ng:o OJemg\% rf%iog ”&Qt
gas entrained liquid. Gas free of entrained liquid leaves the gas
outlet 2 of the column 1 and liquid flows thfough the liquid

5 outlets 43 on the collecting tray 31. This liquid together with the
liquid supplied through liquid inlet 3 flows through distribution
tube 37 to the uppermost coutacting device 6 of the contacting
means.

Liquid flows downwardly through downcomer 21 to the contacting

10 device underlying contacting device 6. Liquid from the lowermost
contacting device (not shown) through the downcomer of that device
leaves the column 1 through the liquid outlet (not shown).

An advantage of the device for counter-currently contacting gas
and liquid according to the present invention is that on the

15 uppermost tray, the gas/liquid separator, the separation function
is separated from the contacting function. Only in this way the
very small amount of liquid entrainment in treated gas can be
obtained. A further advantage is that the collection tray pertain-
ing to the gas/liquid separator is used as distribution tray for

20 the incoming liquid.

The gas/liquid separator 30 can furthermore be provided with
extended gas outlets 50 extending through a demistor mat, and with
secondary gas outlets 55 in a tray 56 which is arranged under the
demistor mat 50.

25 The contacting device 6 may comprise more than two contact
swirl tubes 9, and the gas/liquid separator 30 can be provided with
more than two separation swirl tubes 33 and with more than one
vertical distribution tube 37. In addition to the liquid outlets 17
of the contact swirl tubes 9 and the liquid outlet 43 of the

30 separation swirl tubes 33, the upper part of the wall of the
vertical tubes 10 and 38 can be provided with axial slits.

The gas/liquid contacting means can consist of trays provided
with contact swirl tubes as shown in the Figure, however, the
gas/liquid contacting means may also consist of conventional

35 contact trays, structured packing or random packing.
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supplied through the liquid inlet and for returning liquid that is
separated in the swirl tubes. Eur opean patent applications publication
No. 83 811 and publication No. 124 920 disclose gas/liquid separators i
conprising a tray provided with separation swirl tubes. In these

publ Fcations it is observed that these trays can be used to replace the
trays in the coIUﬁhdaSMH%§e¢wb@mmwﬂmEuamﬂ@a&nnaEen@ gﬂphhaamhandpubllcatlon
No. 48 508, hevsuang taiensenasaid ehvanthll (LUPSS; shauldl dhen, egore contact
swirl tubes |ch are rOVI a m xing chan a W separate
inlets for gas YER “FF‘q{)ﬁ dgas by Wﬁéc%lﬁés@epmwrehtlaen‘slCthhslb'cmlscI ose
conbining the functions of separation and contacting in the contact swrl
tubes on one tray. A drawback of such a conbination is that good contacting
wi |l adversely affect separating

can be obtained. Mbreover this tray is used for distributing |iquid ¥ "
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and the reverse. Moreover, efficient separation for each tray wll FEQUIQ?
stringent rre Iwws whi ¢h~wil1- cause an increased restriction to gas flow

t hrough the I “"ﬂlm ention will now be described by way of exanple
in nore detal # to the acconpanying Figure showi ng an upper

sect’ion of the deV|ce "fof counter- curr-emtdy contacting gas and liquid
according to the present invention. The device conprising a normal |y
vertical colum 1 having a gas inlet (not shown) and a |iquidIof$8ét (not
shown) at its |ower end and a gas outlet 2 and a liquid inlet 3 at its
upper end. The colum 1 is provided with gas/liquid contacting neans
arranged in the colum 1 between thegéaé—Lﬁlét in the |lower end of the
colum 1 (not shown) and the liquid inlet 3. The gas/liquid contacting

Means Conprises §&YRlatoS WBLAGH NG AU CESMRLED BIL 28 ALY, $83ced apart
prising a normally vertical column having a gas inlet and a liquid
outlet at its lower end and a gas outlet and a liquid inlet at its

upper end, which column is provided with gas/liquid contacting

means arranged in the column between the gas inlet and the liquid

inlet, and with a gas/liquid separator arranged above the .

gas/liquid contacting means, which separator comprises a horizontal

collection tray provided with passages communicating with a sepa-
ration device and with one or more vertical distribution tube(s)

10 extending through the horizontal collection tray.to the gas/liquid
contacting means, wherein the separation device has a gas outlet
communicating with the gas outlet of the column and a liquid outlet
debouching onto the collection tray, and wherein the liquid inlet
debouches onto the horizontal collection tray.

15 2. Device according to claim 1, wherein the horizontal collection
tray is provided with separation swirl tubes, each separation swirl
tube comprising an open-ended vertical tube arranged in an opening
of the collection tray so that its lower end communicates with the
space below the collection tray, each swirl tube being provided

20 with a gas outlet communicating with the gas outlet of the column
and a liquid outlet debouching onto the collection tray.
3. Device for counter-currently contacting gas and liquid sub-
stantially as described in the specification with reference to the

accompanying drawing.

hsbfg:t6586ff.doc
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-4-o"tn the colum 1. In the Figure only the uppernost contacting device
designated with reference nuneral 6, is shown. The contacting devi. 6
conprises a horizontal tray 8 provided with two contact swirl tubes
designated with reference nuneral 9. Each contact swirl tube conprises an
open-ended vertical tube 10 arranged in opening 11 in the horizontal tray
8. At its lower end the vertical tube 10 ig _provided with side entrances 13
(only one is shown) conmunicating with thf7 pace above the horizontal tray
8, and in the vertical tube 10 is arranged® a swirl inparting nmeans 15 in
the formof a plurality of vanes which inpart
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rapatrion to a fluid flowi ng upwards through the vertical tube 10. The
gontact swirl tubes 9 further conprises a gas outlet 16 and a liquid outl et
17 comrunicating with the upper end of the vertical tube 10. The liquid
outlet 17 conmmunicates with a annul ar channel 19 between the vertical tube
10 and an outer tube 20; the annular chantel 19 debouches onto the

hori zontal tray 8. The contacting device 6 furthernore includes a downconer
21 fer conveying liquid collected on the tray 8 to the und&r§3g6ng
contacting device (not shown). The colum 1 is further provided with a

gas/liquid separator 30 arranged above the gas/liquid contacting nmeans 6,
whi ch separator 30 conprises a hori tion tray 31 provided with

passages 32 communicating with a separation device in the form of
separation swirl tubes 33 and with a vertical distribu- tion tube 37
extendi ng through the horizontal collection tray 31 to the gas/liquid
contacti ng neans 6.DEEAEH FORRAUNTERGURRENTLY tQONTACTING GAS | ANDS LIJUIA verti cal
tube 38 conmunicating with the passage 32 provided with a swirl

Device for counter-currently contacting gas and liquid com-
prising a normally vertical column (1) having a gas inlet and a
liquid outlet at its lower end and a gas outlet (2) and a liquid
inlet (3) at its upper end, which column (1) is provided with
gas/liquid contacting means (6) arranged in the column (1) between

B the gas inlet and the liquid inlet (3), and with a gas/liquid
separator (30) arranged above the gas/liquid contacting means (6),
which separator (30) comprises a horizontal collection tray (31)
provided with passages (32) communicating with a separation device
(33) and with one or more vertical distribution tube(s) (37)
extending through the horizontal collection tray (31) to the
gas/liquid contacting means (6), wherein the separation device (33)
has a gas outlet (42) communicating with the gas outlet (2) of the
column (1) and a liquid outlet (43) debouching onto the collection
tray (31), and wherein the liquid inlet (3) debouches onto the

horizontal collection tray (31).

(Figure 1)
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inparting means 39 in the formof a plurality of vanes arranpetEPARCEMENT SHEET
| ower end. The separation device in the formof the separatipnfswrl tubes
33 has a gas outlet in _ -51 -1 bhexbyr posf
gas outlets 42 comunicating with outlet 2 QhstififteCsHedfO 6LNaREber 1396
outlet in the formof liquid outlets 43 d?bouching onto the tcoH-eett+onm—tray
31. The liquid inlet 3 debouches onto the*horizontal collectfon tray 31.

During normal operation, gas is supplied to the T 6586 SIN

DEVICE FOR COUNTER-CURRENTLY CONTACTING GAS AND LIQUID

The present invention relates to a device for
counter-currently contacting gas and liquid comprising a
normally vertical column having a gas inlet and a liquid
outlet at its lower end and a gas outlet and a liquid
inlet at its upper end, which column is provided with
gas/liquid contacting means arranged in the column
between the gas inlet and the liquid inlet.

Such a device is disclosed in European patent
specification No. 169 611.

In the known device a liquid distributor is arranged
above the gas/liquid contacting means. The liquid
distributor comprises a horizontal tray which is provided
with distribution tubes through which liquid can pass to
below the tray and gas risers which communicate with the
gas outlet of the column. The liquid inlet of the device
debouches onto the horizontal tray.

It was found that during normal operation a large
amount of liquid is entrained with gas rising through the
gas risers. )

' It is an object of the present invention to provide a
device for counter-currently contacting gas and liquid
provided with means to reduce entrainment with at least a
factor of 100 to an amount which is about 10 litres of
liquid per 1 000 000 Nm3 of gas.

To this end the device for counter-currently
contacting gas and liquid according to the present
invention comprises a normally vertical column having a
gas inlet and a liquid outlet at its lower end and a gas
outlet and a liquid inlet at its upper end, which column
is provided with gas/liquid contacting means arranged in
the column between the gas inlet and the liquid inlet,



calum 1 through the gas inlet (not shown) which is arrangfchapehoitditiesice:.

e e

gas/liquid contacting neans 6. The gas is allowed to pass ~tHrough °
t he col um 1. Liquid is supplied to the colum 1 throu
inlet 3 and flows over the collection tray Stbstiitel sHdee -16
collection tray 31 is such that liquid fl gws downwards thr
di stribution tube 37 onto the uppernost "hérizontal tray 8 df the gas/liquid

contacti ng neana. AL, the tr2¥.8 aacendin% gas and_deéfeﬁdin re
brought in coRPSGcHikRi 8h9834hi8BHEr SPRATAECE OAF ARPISHI FPOYTLERS 0. Li qui d
col l ected on ghs/hdquidntahtacayng mearss whicht hepavatartcemprisesibes 9
t hrough side A 1 e S ; t Sy es 9 from
under horizon?gkagggﬁgézéE?ggFggéﬂdgggg g%gségggaggég ¥%§%%é&%1xing chamber
of the verticepmmupdsatdngpyitham seperationrdevipar 2RdgwhEandna PHhi ch

cause |iquid gRgeddert?catPaiadtein@Rsoh! PUBe (8f OHGP8AENQUERLSUGD B

tray 8. ReradeenaingosaectianetEAY ot hecdasesiaaid Coptscting %
' means, wherein the separation device has a gas outlet
communicating with the gas outlet of the column and a
liquid outlet debouching onto the collection tray, and
wherein the liquid inlet debouches onto the horizontal
collection tray.

Reference is made to European patent application
publication No. 48 508 disclosing a device for counter-
currently contacting gas and liquid, wherein the
gas/liquid contacting means arranged between the gas
inlet and the liquid inlet consists of a plurality of
horizontal trays provided with contact swirl tubes
arranged in openings in the tray, the contact swirl tubes
have side entrances to allow liquid collected on the tray
to enter into the contact swirl tubes for contacting gas
flowing upwardly through the contact swirl tubes. The
contact swirl tubes have liquid outlets which communicate
with a downcomer that debouches onto the underlying tray.
In this known device the liquid inlet debouches onto the
uppermost contacting tray and communicates with the side
entrances of the contact swirl tubes of this tray. During
normal operation liquid which is supplied into the column
through the liquid inlet is contacted with the gas
flowing through the contact swirl tubes of the uppermost
tray, then it is separated from the gas stream and passed
to the underlying tray.

In the device according to the present invention the
gas/liquid separator is the uppermost tray of the column,
which tray is not used for contacting but for separation
only and in this way the very low amount of entrainment

e S




separation swirl tubes 33 of the gas/liquid separator 30 to renove fromthe
gas entrained liquid. Gas free of entrained liquid | eaves th

of the colum 1 and liquid flows through the liquid outlets 4§Emm@th§wmﬁdmﬂ
collecting tray 31. This liquid together wiSdbstihetel shpeitd 6 Ny § Waﬁjgh
I|qU|d inlet 3 flows through dlstrlbutlonﬁ}ube 37 to the up erm)gz:tm‘,,w b
contacting device 6 of the contacting nea

- 6- Li quigh f I oweo sy e i A0 nd Qe ey s24sb8 RS T
distributing liquid supplied through the liquid,LnLe%wanﬁ”“””wwm
for returning liquid that is separated in the swirl
tubes.

European patent applications publication No. 83 811
and publication No. 124 920 disclose gas/liquid
separators comprising a tray provided with separation
swirl tubes. In these publications it is observed that
these trays can be used to replace the trays in the
column as described in European patent application
publication No. 48 508, however, the separation swirl
tubes should then become contact swirl tubes which are
provided with a mixing chamber and with separate inlets
for gas and liquid. _

Thus these publications thus disclose combining the
functions of separation and contacting in the contact
swirl tubes on one tray. A drawback of such a combination
is that good contacting will adversely affect separating
and the reverse. Moreover, efficient separation for each
tray will require stringent measures which will cause an
increased restriction to gas flow through the tray.

The invention will now be described by way of example
in more detail with reference to the accompanying Figure
showing an upper section of the device for counter-
currently contacting gas and liquid according to the
present invention.

The device comprising a normally vertical column 1
having a gas inlet (not shown) and a liquid outlet (not
shown) at its lower end and a gas outlet 2 and a liquid
inlet 3 at its upper end.

The column 1 is provided with gas/liquid contacting
means arranged in the column 1 between the gas inlet in
the lower end of the column 1 (not shown) and the liquid
inlet 3. The gas/liquid contacting means comprises
several contacting devices which are axially spaced apart




contacting device underlying contacting device 6. Liquid
contacting device (not shown) through the downconer of t
the colum 1 through the liquid outlet (not shown).

this way the v nt Lqf q t

obtai ned. A fu her vantaﬂe Fg Fhé # g?go ﬁi???§% Pﬁgg 'ertalnlng to the
gas/ | i qui d semr&a@rtmg d@érdcas ére§tlgn5ﬁfeﬂow1!:hayeffsref1ﬁé nﬁ@eﬁﬁhg Fiquid.
The gas/ i qui d sSegpawat,or 30 can furthernore be provided with extended gas

outl ets 50 extendi t hrough ,a dem stor .mat, and w th, secondar as oytlets
55 in a tray 56 wiPehCPBLAFRLiRgeACUAGEr 6t ROTRERPEFoP RAFiggntal fray 8

contacting deﬁnuwﬂaemawlthnmwnseoﬁuaettbamrumpubestdeslgnatédtwbEB 9, and
the -gas/ | | dul ¢ 3eRAALCGuAR-61" 020 £RERY LYRTaNE DuTRE CchBaNLYB-E5RE" 24! O
open—-ended vertical tube 10 arranged in cpening 11 in the
horizontal tray 8. At its lower end the vertical tube 10
is provided with side entrances 13 {only one is shown)
communicating with the space above the horizontal tray 8,
and in the vertical tube 10 is arranged a swirl imparting
means 15 in the form of a plurality of vanes which impart
rotation to a fluid flowing upwards through the vertical
tube 10. The contact swirl tubes 9 further comprises a
gas outlet 16 and a liquid outlet 17 communicating with
the upper end of the vertical tube 10. The liquid outlet
17 communicates with a annular channel 19 between the
vertical tube 10 and an outer tube 20; the annular
channel 19 debouches onto the horizontal tray 8. The
contacting device 6 furthermore includes a downcomer 21
for conveying liquid collected on the tray 8 to the
underlying contacting device (not shown).

The column 1 is further provided with a gas/llquld
separator 30 arranged above the gas/liquid contacting
means 6, which separator 30 comprises a horizontal
collection tray 31 provided with passages 32
communicating with a separation device in the form of
separation swirl tubes 33 and with a vertical distribu-
tion tube 37 extending through the horizontal collection
tray 31 to the gas/liquid contacting means 6. Each
separation swirl tube 33 consists of a vertical tube 38
communicating with the passage 32 provided with a swirl
imparting means 39 in the form of a plurality of vanes
arranged at its lower end. The separation dewvice in the
form of the separation swirl tubes 33 has a gas outlet in



33 and with nore than one vertical distribution tube 37. In
liquid outlets 17 of the contact swirl tubes 9 and the |iqgi @t
the separation swirl tubes 33, the upper part of the wall
tubes 10 and 38 can be provided with axi al Sbstitute sheethed
contactlng means can consi st of trays pro§|ded W th contactis
shown in the Figure, however, the gas/|Iiqdid contacting neans

consi ot of CORKENGLOTl ecRILagle L BYoa SLERERAL o8, PR Ty bt Aggom.
according to ch&lpte2enf theesplumni padtachiqm1§ @@tl%blhnf%hec¢QWMQ

natural gas byfCeRRSH BAtiBesNaBUaEhoHRRINY! SnBbYERE -collection tray
31. The liquid inlet 3 debouches onto the horizontal
collection tray 31.

During normal operation, gas is supplied to the
column 1 through the gas inlet (not shown) which is
arranged below the gas/liquid contacting means 6. The gas
is allowed to pass upwards through the column 1.

Liquid is supplied to the column 1 through the liquid
inlet 3 and flows over the collection tray 31 until the
liquid level on the collection tray 31 is such that
liquid flows downwards through the distribution tube 37
onto the uppermost horizontal tray 8 of the gas/liquid
contacting means. At the tray 8 ascending gas and
descending liquid are brought in contact which each other
in the contact swirl tubes 9. Liquid collected on the
horizontal tray 8 enters into the contact swirl tubes 9
through side entrances 13 and gas enters the contact
swirl tubes 9 from under horizontal tray 8. Liquid and
gas are contacted in the mixing chamber of the vertical
tubes 10 upstream of the swirl imparting means 15 which
cause liquid and gas to separate. Gas flows through gas
outlet 16 and liquid through liquid outlet 17 via annular

channel 19 onto the vertical tray 8.

The ascending gas flows through passages 32 to the
‘separation swirl tubes 33 of the gas/liquid separator 30
to remove from the gas entrained liquid. Gas free of
entrained liquid leaves the gas outlet 2 of the column 1
and liquid flows through the liquid outlets 43 on the
collecting tray 31. This liquid together with the liquid
supplied through liquid inlet 3 flows through _
distribution tube 37 to the uppermost contacting device 6

~ of the contacting means.



- 7- WE CLAIM 1. Device for counter-currently contact iREFLAGRIGTJSHEE!
liquid conprising a nornmally vertical colum having a gab jrter-and a |
liquid outlet at its lower end and a gas outlet and a liqujd|5 Vﬁhe@ flpi tis
upper end, which colum is provided with gasdstiuiedsheetors 'egg;efaﬁag%

arranged in the colum between the gas inlet and the |iqui dd
with a gas/liquid separator arranged ab8ve the gas/liqui @ contacting

gfngaegh'ﬁrtﬁepggggﬁégg%q%%ksSéwnwgrdTSr£ﬁ98£g doTQEbREL T TS T e
contacting device underlying contacting device 6. Liquid
from the lowermost contacting device (not shown) through
the downcomer of that device leaves the column 1 through
the liquid outlet (not shown).

An advantage of the device for counter-currently
contacting gas and liquid according to the present
invention is that on the uppermost tray, the gas/liquid
separator, the separation function is separated from the
contacting function. Only in this way the very small
amount of liquid entrainment in treated gas can be
obtained. A further advantage is that the collection tray
pertaining to the gas/liquid separator is used as
distribution tray for the incoming liquid.

The gas/liquid separator 30 can furthermore be
provided with extended gas outlets 50 extending through a
demistor mat, and with secondary gas outlets 55 in a tray
56 which is arranged under the demistor mat 50.

The contacting device 6 may comprise more than two
contact swirl tubes 9, and the gas/liquid separator 30
can be provided with more than two separation swirl tubes
33 and with more than one vertical distribution tube 37.
In addition to the liquid outlets 17 of the contact swirl
tubes 9 and the liquid ocutlet 43 of the separation swirl
tubes 33, the upper part of the wall of the vertical
tubes 10 and 38 can be provided with axial slits.

The gas/liquid contacting means can consist of trays
provided with contact swirl tubes as shown in the Figure,
however, the gas/liquid contacting means may also consist
of conventional contact trays, structured packing or
random packing.

The device for counter-currently contacting gas and
liquid according to the present invention is particularly
suitable for drying natural gas by contacting the natural
gas with glycol.




10 communi cating with a separation device and with one or nore verti cal

di stribution tube(s) extending through the horizontal = collection tray to
the gas/liqujd contatt1ﬂg~nﬁans wherein the separation device has a gas

out | et comrjmcpmﬂ gas  outlet Sibdtiiates shedtn AFébauary01998
outl et deb coIIectlon tray, and wherein the liquid inlet

debouches onto thet horaz
claim1, wherein the horlzontal collection tray is provided W th

separation swirl tubes, each separation swirl tube co p’ ST -

open-ended verti cal tube 20 arranged in an opening of t e A@é%F¥B§”€Q&y

so that its l'ower end comuni cates wpth the space bel %the col 'ection
[

tray, each swirl tube being provided with a gas outle OMYRIFEGREIgRg Wi
the gas outlet of the colum and a liquid outlet debouc g onto the%

collection tr@g. cLaIM:
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1. Device for counter-currently contacting §h&randm4;qu1d_wwm_

comprising a normally vertical column having a gas inlet and a
liquid outlet at its lower end and a gas outlet and a liquid
$§ inlet at its upper end, which column is provided with gas/liquid
contacting means arranged in the column between the gas inlet
and the liquid inlet, and with a gas/liquid separator arranged
above the gas/liguid contacting means, which separator comprises
a horizontal «collection tray provided with passages
communicating with a separation device and with one or more
vertical distribution tube(s) extending through the horizontal
collection tray to the gas/liquid contacting means, wherein the
separation device has a gas outlet communicating with the gas
cutlet of the column and a ligquid outlet debouching onto the
15 collection tray, and wherein the liquid inlet debouches onto the
horizontal collection tray. .
2. Device according to claim 1, wherein the horizontal
collection tray is provided with separation swirl tubes, each
separation swirl tube comprising an open-ended vertical tube
20 arranged in an opening of the collection tray so that its lower
end communicates with the space below the collection tray, each
swirl tube being provided with a gas ocutlet communicating with
the gas outlet of the column and a liquid outlet debouching onto
the collection tray.

col l ection tray. 2. Device according to

h



