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passages in the liquid distributor, there is the risk of insufficient and
inefficient contact between The present invention relates to a column for
downflowing liquid and upflowing gas due to contacting a gas stream
countercurrently with a   liquid maldistribution in the column. Such liquid
liquid stream. The invention further relates to a    5    maldistribution
may be caused by the fact that process in which such a column is used and
more   columns, especially tall columns, are normally in particular to such
a process for dehydrating a  slightly inclined and/or by the occurrence of
wet gas stream.                                   gradients in the liquid
flowing along the liquid The term gas as used in the specification and
distributors. the claims is to be understood also to include   10  The
usual types of liquid distributors comprise vapour.
normally flat pans or troughs, provided with Streams of wet gas such as raw
material gas     apertures for upwardly flowing gas and relatively are
conventionally dried by contacting such gas   small pipes or holes for
downwardly flowing streams with a liquid absorbent, such as diethy-
liquid. Furthermore, liquid distributors are known lene or triethylene
glycol. The water present in the   15   which are formed by a plurality of
parallel slotted gas stream is absorbed by the glycol absorbent    troughs
provided with a central feed system. stream to an extent depending on the
purity of the  Whereas these distributors will normally function absorbent
and the degree of contact between the   satisfactorily when installed
strictly in a horizontal gas stream and the absorbent. Gas dehydrating
position and when they are intended for handling processes are normally
carried out in columns   20   relatively large liquid loads, they will
cease to provided  with  internals promoting  contact      function
properly when they are not cor etely between a gas stream and a
countercurrently       horizontally mounted or when the column in flowing
liquid absorbent. The internals may be    which they are installed is
substantially tilted, formed by contacting trays, provided with aper-
when they are to be used in gas treating pro- tures for upwardly flowing
gas and downcomers   25   cesses normally operated at only low liquid
loads, for transfer of liquid to a next lower stage. More  or when the
openings for liquid passage in the preferably, the internals are formed by
one or    liquid distributor are becoming plugged. more layers of packing
material.                    An object of the present invention is to
provide Packing material is commercially available in a  an improved column
for contacting a gas stream large variety of different configurations, such
as   30   countercurrently with a liquid stream, which Raschig rings or
Pall rings which are randomly   column enables gas/liquid contact as a
better distributed in a contact column or as structured  level of
performance at higher gas loads than packing material for example formed by
a plu-     attainable with the known gas/liquid contact rality of closely
packed vertically extending corru-  devices. gated sheets. Upon operation
of a column of the   35  The column according to the invention for
aforementioned type provided with one or more     contacting a gas stream
countercurrently with a layers of packing material, a gas stream is caused
liquid stream comprises a substantially horizontal to flow in upward
direction through the packing   layer of packing material, a gas inlet and
a liquid material, while liquid is caused to flow in down-  outlet below
said layer and a gas outlet and a ward direction along the surfaces of the
packing   40   liquid inlet above said layer, substantially hori- material.
In this type of gas/liquid contact pro-  zontal liquid distribution means
which comprise a cessing care should be taken that the liquid is
plurality of gas passages and openings through distributed as evenly as
possible over the packing  which substantially vertical liquid drain pipes
material in order to achieve an optimal contact of  having walls provided
with liquid passages are gas and liquid during operation. The liquid is  45
mounted, the lower ends of the drain pipes therefore normally supplied onto
the surface of   extending below the liquid distribution means the packing
material via a plurality of drip points,  and adjacent to the upper surface
of the layer of which are substantially evenly distributed over a  packing
material. cross sectional area of the column above the        The
arrangement of the drain pipes with their packing material.
50   lower ends positioned below the lower surface of Even with the
above-described provisions        the liquid distribution means prevents
creeping of known-columns for gas/liquid contact often suffer  liquid along
said lower surface during operation from inefficient operation due to
liquid entrain-  of the column. ment by the upward flowing gas stream in
par-       Such a creeping of liquid might cause uneven ticular occurring
at higher gas loads.       55    distribution of liquid and especially at
high gas A further problem  adhered with processes       loads might easily
give rise to liquid entrainment. carried out in known columns is formed by
Because in the column according to the present plugging of the passages in
a liquid distributor,  invention the lower ends of the drain pipes are
which plugging problem is especially of concern   arranged adjacent to the
upper surface of the if the liquid contains solid contaminations and/or
50   layer of packing material, liquid entrainment is if the column is
operated at a low liquid load    minimized or even completely prevented.
necessitating the use of narrow liquid passages in  To minimize the risk of
plugging of the liquid the liquid distributor.
passages, these passages preferably have the Apart from the hereinbefore
mentioned risks of     shape of slits. The width of such slits should be so
liquid entrainment and of plugging of the liquid  55   chosen that for a
given liquid flow and given 2  
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densities the weir crest is suffi-  such a manner that the corrugations of
adjacent ciently large to assure a substantially uniform   sheets are
arranged at an angle with respect to distribution of liquid over the total
number of   one another to form a labyrinth of passages for drain pipes.
The slits are preferably of a rect-   upwardly flowing gas and descending
liquid. The angular shape to further minimize the risk of    5
distribution of liquid over the packing material is plugging by settlement
of solid contaminations in  accomplished via a box-like structure
consisting the liquid flow.                                   substantially
of a horizontal tray 3 with an upright Suitably the drain pipes are
vertically adjust-  peripheral wall 4. The tray 3 is supported by a able
mounted in openings [err] the liquid distribu-  support ring 5, attached,
for example, by welding tion means, so that the height of the lower ends of
10  to the inner surface of the wall of the column, said the openings in
the drain pipe walls is adjustable  wall being indicated with reference
numera; 6. for each drain pipe separately to allow adjustment  The tray 3
is provided with a plurality of equally of the liquid distribution over the
drain pipes. In  distributed gas passages (risers 7 having upper particular
if the column is intended for use at low  ends arranged at a distance above
the tray). For liquid loads, the adjustment of the individual   15  the
distribution of liquid, tray 3 is further provided drain pipes is an
important aspect for preventing  with a plurality of drain pipes 8 mounted
in a liquid maldistribution.                           further set of
openings in the tray and extending The liquid distribution means suitably
comprise  above and below the  ray. The lower ends of said a box-like
structure such as a tray extending over  drain pipes 8 are arranged
adjacent to the upper substantially the entire cross-section of the   20
surface of the layer 2 of packing material. The column, wherein said tray
is provided with an      upper ends of the drain pipes 8 extend at tray
upright peripheral wall to form a liquid sump and  3 to form an
accumulation zone for settlement of with riser pipes allowing the passage
of upward    solid contaminations in the liquid stream intro- flowing gas.
Alternatively, the liquid distribution  duced onto tray 3. The drain pipes
8 are each means may be formed by a plurality of sub-   is   provided with
one or more rectangular slits 9 to stantially parallel gutters spaced apart
from one  assure sufficient weir crest. It will be understood another to
allow gas to pass between said gutters.  that the upper ends of the gas
risers 7 should be The invention further relates to a process for
positioned above the drain pipes to prevent over- contacting a gas stream
with a countercurrently   flow of liquid. The inner diameters of the drain
flowing liquid stream in which process use is   30   pipes 8 should be
sufficiently large to prevent made of a column according to the invention.
The  plugging during operation of the column. The proposed process is in
particular suitable for    required number of drain pipes 8, which should
in dehydrating a wet gas stream by contacting the     any way be
substantially uniformly distributed gas stream  with a countercurrently
flowing        over tray 3, depends on the required degree of stream of
liquid absorbent, such as a glycol, for   35   distribution which is in its
turn dependent on the example diethylene or triethylene glycol.
applied type of packing material. The invention will now be further
elucidated by    Reference is now made to Figures 3 and 4 way of example
only with reference to the accom-   showing an alternative of the liquid
distributing panying drawings, wherein                         means shown
in Figures 1 and 2. In this further Figure 1 shows an intermediate part of
a   40   embodiment of the invention, the tray 3 has been column according
to the invention in cross-sec-   replaced by a plurality of spaced apart
sub- tion,                                              stantially
horizontal gutters 20 arranged in paral- Figure 2 shows cross-section II-II
of Figure 1,  lel order. Each of the gutters 20 is joined to a Figure 3
shows an alternative of the liquid     supply gutter 21 extending
substantially perpen- distributing means shown in Figure 1,        45
dicular to the gutters 20. The liquid inlet (not Figure 4 shows
cross-section IV-IV of Figure 3,  shown) of the column should be so
directed that and                                               introduced
liquid flows directly into the supply Figure 5 shows an adjustable drain
pipe in       gutter and from there into the gutters 20. Each of detail.
the gutters 20 is provided with one or more rows Referring to Figures 1 and
2, an intermediate   so   of substantially equally spaced drain pipes 22
part of a column for contacting a gas stream with  provided with slit-like
openings (not shown) for a countercurrently  flowing liquid stam  is
the entry of liquid. During operation gas passes shown. The column,
generally indicated with       the gutters 20 via the spaces left between
said reference numeral 1, is provided with inlet means  gutters. (not
shown) for liquid in the upper part of the   55  Figure 5 shows an
adjustable drain pipe for column and with inlet means (not shown) for gas
liquid in detail. in the lower part of the column. Liquid and gas
Adjustable drain pipes are especially preferred can be discharged from the
column via a liquid    if the out of levelness of the tray or gutters in
outlet and a gas outlet (both not shown) in the    which the pipes are
mounted is substantial and lower part of the column and in the upper part
of   50   cannot be compensated by the weir crest. the column,
respectively. For promoting gas/          The adjustable drain pipe,
indicated with ref- liquid contact, the column is provided with a layer
erence numeral 30, is provided with external 2 of packing material, said
layer being for        screw thread 31, arranged in an opening 32 of a
example formed by a plurality of vertically       liquid distribution tray
33 provided with internal extending corrugated  sheets closely packed in
55   screw thread 34-cooperable with the screw thread 
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The adjustable drain pipe is    provided with liquid passages are mounted,
the further provided with a slit 35 for the entry of  lower ends of the
drain pipes extending below the [err] into said pipe. The lower end of the
drain  liquid distribution means and adjacent to the pipe 30 is bevelled to
enable accurate supply of  upper surface of the layer of packing naterial.
liquid onto the packing material. It will be under-    5  2. A column as
claimed in claim 1, wherein the stood that instead of the shown screw
thread      liquid passages in the drain pipes are slit-like arrangement,
any other suitable locking means,    openings. which may be known per se,
can be applied.          3. A column as claimed in claim 2, wherein the The
process for dehydrating wet gas stream     slit-like openings have a
rectangular shape. with a counter-currently flowing liquid absorbent   10
4. A column as claimed in any one of the claims in which a column having
internals as shown in    1-3, wherein the drain pipes are vertically
adjust- Figure 1 is used, can be carried out as follows.  ably mounted in
openings of the liquid distribu- Wet gas introduced into a lower part of
column 1  tion means. flows upwardly through a layer 2 of packing
5. A column as claimed in any one of the claims material and is in said
layer intensely contacted   15   1-4, wherein the drain pipes have bevelled
lower with liquid absorbent flowing in downward direc-  ends. tion through
the layer of packing material. Ent-    6. A column as claimed in any one of
the claims rainment of liquid introduced onto the layer of   1-5, wherein
the liquid distribution means is packing material via the drain pipes 8, by
the gas  formed by a tray over the substantially entire flow leaving the
packing material, is absent or   20   internal cross-section of the column,
said tray only minimal on account of the position of the    being provided
with an upright peripheral w   to lower ends of the drain pipes below the
tray 3    form a liquid sump and with riser pipes as gas close to the
packing material. In particular in    passages. dehydrating processes it is
important that loss of  7. A column as claimed in any one of the claims
liquid absorbent should be minimized to elimi-  25   1-5, wherein the
liquid distribution means is nate the risk of corrosion in the gas
transport   formed by a plurality of substantially parallel system
downstream   of  the  dehydrating        spaced gutters with gas passages
between said apparatus.                                        gutters.
Dehydrated gas passes through the gas risers 7    8. A column as claimed in
any one of the claims and can be further treated in an upper part of the
30   1-7. wherein the liquid distribution means is column or can directly
be withdrawn from the      further provided with liquid collecting means
column. Spent liquid absorbent is discharged      cooperating with a liquid
outlet of the column. from the lower part of the column and can be
9. A process for contacting a gas stream with a reintroduced onto tray 3
after regeneration out-  counter-currently flowing liquid stream in which
side the column.                             35   process a column is used
as claimed in any one of Dehydrated gas passes through the gas risers 7
the preceding claims. and can be further treated in an upper part of the
10. A process as claimed in claim 9 wherein the column or can directly be
withdrawn from the     gas stream is a wet gas stream and the liquid
column. Spent liquid absorbent is discharged     stream is a liquid
absorbent suitable for dehydrat- from the lower part of the column and can
be   40   ing the wet gas stream. reintroduced onto tray 3 after
regeneration out- side the column.
Patentanpruche It should be noted that the liquid distribution means shown
in the Figures may be suitably          1. Saule zum Kontaktieren eines
Gasstromes im combinedwith liquid collecting meansforcollect-  45
Gegenstrom mit einem FlOssigkeitsstrom, wobei ing the liquid and (partial)
withdrawal of the liquid  die SAule eine im  wesentlichen horizontale from
the column interior and distributing the    Schicht aus Packungsmaterial,
einen GaseinlaB remainder of said liquid over a further part of the  und
ainen FlOssigkeitsauslag unter der Schcht column interior. A combined
liquid distributor    und einen GasauslaB und einen FlOssigkeitsein- and
liquid collector may for example be used with   50   laW  Ober der Schicht
und eine im wesentlichen advantage in fractionation columns, suitably pro-
horizontale  FlOssigkeitsverteilungseinrichtung vided with side withdrawal
lines and packing      umfaBt, welche sine Mehrzahl von Gasdurchggn-
material for fractionation purposes.                  gen und Offnuingen
umfalt, durch welche im wesentlichen vertikale Flossigkeitsabzugsrohre
Claims                                       55   angebracht sind, die mit
Flussigkeitsdurchgingen versehene WAnde haben, wobei die unteren 1. A
column for contacting a gas stream         Enden  der Abzugsrohre  sich
unter  die countercurrently with a liquid stream  which
Flflssigkeitsverteilungseinrichtung und nahe zu column comprises a
substantially horizontal layer  der oberen Flache der Schicht aus
Packungsmate- of packing material, a gas inlet and a liquid outlet   60
rial erstrecken. below said layer and a gas outlet and a liquid inlet
2. Siule nach Anspruch 1, wobei die FlOssig- above said-layer,
substantially horizontal liquid  keitsdurchgAnge in den Abzugsrohren
schlitzar- distribution means which comprise a plurality of  tige Cffnungen
sind. 



gas passages and openings through which sub-         3. Siule nach Anspruch
2, wobei die schlitzarti- stantially vertical liquid drain pipes having
walls   65   gen Offnungen rechtwinkiige Gestalt haben. 4    *  C   L  M  S
* 5              EP 0 169 611 B1                   5 of drain pipe 30. The
adjustable drain pipe is    provided with liquid passages are mounted, the
further provided with a slit 35 for the entry of  lower ends of the drain
pipes extending below the quid into said pipe. The lower end of the drain
liquid distribution means and adjacent to the pipe 30 is bevelled to enable
accurate supply of  upper surface of the layer of packing naterial. liquid
onto the packing material. It will be under-    5  2. A column as claimed
in claim 1, wherein the stood that instead of the shown screw thread
liquid passages in the drain pipes are slit-like arrangement, any other
suitable locking means,    openings. which may be known per se, can be
applied.         3. A column as claimed in claim 2, wherein the The process
for dehydrate  wet gas stream     slit-like openings have a rectangular
shape. with a counter-currently flowing liquid absorbent   10    4. A
column as claimed in any one of the claims in which a column having
internals as shown in    1-3, wherein the drain pipes are vertically
adjust- Figure 1 is used, can be carried out as follows  ably mounted in
openings of the liquid distribu- Wet gas introduced into a lower part of
column 1  tion means. flows upwardly through a layer 2 of packing        5.
A column as claimed in any one of the claims material and is in said layer
intensely contacted   15   1-4, wherein the drain pipes have bevelled lower
with liquid absorbent flowing in downward direc-  ends. tion through the
layer of packing material. Ent-   6. A column as claimed in any one of the
claims rainment of liquid introduced onto the layer of   1-5, wherein the
liquid distribution means is packing material via the drain pipes 8, by the
gas  formed by a tray over the substantially entire flow leaving the
packing material, is absent or   20   internal cross-section of the column,
said tray only minimal on account of the position of the    being provided
with an upright peripheral  to lower ends of the drain pipes below the tray
3   form a liquid sump and with riser pipes as gas close to the packing
material. In particular in    passages. dehydrating processes it is
important that loss of  7. A column as claimed in any one of the claims
liquid absorbent should be minimized to elimi-  25   1-5, wherein the
liquid distribution means is nate the risk of corrosion in the gas
transport   formed by a plurality of substantially parallel system
downstream   of  the  dehydrating        spaced gutters with gas passages
between said apparatus.                                        gutters.
Dehydrated gas passes through the gas risers 7    8. A column as claimed in
any one of the claims and can be further treated in an upper part of the
30   1-7, wherein the liquid distribution means is column or can directly
be withdrawn from the    further provided with liquid collecting means
column. Spent liquid absorbent is discharged      cooperating with a liquid
outlet of the column. from the lower part of the column and can be       9.
A process for contacting a gas stream with a reintroduced onto tray 3 after
regeneration out-  counter-currently flowing liquid stream in which side
the column.                            35   process a column is used as
claimed in any one of Dehydrated gas passes through the gas risers 7   the
preceding claims. and can be further treated in an upper part of the  10. A
process as claimed in claim 9 wherein the column or can directly be
withdrawn from the      gas stream is a wet gas stream and the liquid
column. Spent liquid absorbent is discharged      stream is a liquid
absorbent suitable for dehydrat- from the lower part of the column and can
be   40  ing the wet gas stream. reintroduced onto tray 3 after
regeneration out- side the column.
Patenanspruche It should be noted that the liquid distribution means shown
in the Figures may be suitably         1. Saule zum Kontaktieren eines
Gasstromes im combined with liquid collecting means for collect-    45
Gegenstrom mit einem Firssigkeitsstrom, wobei ing the liquid and (partial)
withdrawal of the liquid  die Saule eine im  wesentlichen horizontale from
the column interior and distributing the     Schicht aus Packungsmaterial,
einen GaseinlaB remainder of said liquid over a further part of the  und
einen FlfRssigkeitsauslaB unter der Schacht column interior. A combined
liquid distributor    und einen GasauslaB und einen Flossigkeitsein- and
liquid collector may for example be used with   50   lag Ober der Schicht
und eine im wesentlichen advantage in fractionation columns, suitably pro-
horizontale  Flissigkeitsverteilungseinrichtung vided with side withdrawal
lines and packing      urnfaBt, welche eine Mehrzahl von GasdurchgAn-
material for fractionation purposes.              gen und Offnurgen umfaBt,
durch welche im wesantlichen vertikale FlOssigkeitsabzugsrohre claims
55   angebracht sind, die mit Flussigkeitsdurchgsngen versehene Winde
haben, wobei die unteren 1. A column for contacting a gas stream
Enden  der Abzugsrohre  sich  unter  die countercurrently with a liquid
stream  which      Flrssigkeitsverteilungseinrichtung und nahe zu column
comprises a substantially horizontal layer  der oberen FlAche der Schicht
aus Packungsmate- of packing material, a gas inlet and a liquid outlet   60
rial erstrecken. 



below said layer and a gas outlet and a liquid inlet  2. Siule nach
Anspruch 1, wobei die FlOssig- above said layer. substantially horizontal
liquid  keitsdurchginge in den Abzugsrohren schlitzar- distribution means
which comprise a plurality of  tige Offnungen sind. gas passages and
openings though which sub-         3. SAule raach Anspruch 2, wobei die
schlitzarti- stantially vertical liquid drain pipes having walls  65   gen
Offnungen rechtwinklige Gestalt haben. 4    7              EP 0 169 611 B1
8      *  C  L  M  S  * 4. Siuio nach irgendeinem der Anspriche 1 bis
essentiellement verticaux  ayant des parois '3, wobfi die Abzugsrohre in
Offnungen der Flus-   munies de passages pour le liquide, les extre-
s-tigkeitsverteilungseinrichtung vertikal einstellbar  mit6s inferieures
des tuyaux d'6vacuation se pro- angebracht sind.
longeant au-dessous du dispositif de distribution 5. Saule nach irgendeinem
der AnsprOche 1 bis    5    du liquide et en position adjacente a la
surface 4, wobei die Abzugsrohre abgeschragte Enden        sup6rieure de la
couche de mat6riau de garnis- haben.
sage. 6. Saule nach irgendeinem der.Anspruche 1 bis      2. Colonne selon
la revendication 1, dans 5, wobel die Flflssigkeitsvts
....-ilungseinrichtung  laquelle les passages pour liquids dans les tuyaux
durch elnen Trog Ober im wesentlichen die   10   d'6vacuation sont des
ouvertures en fentes. gesamte innere Querschnittsfliche der Siule
3. Colonne selon la revendication 2, dar,s gebildet ist, wobel der Trog mit
einer aufrechten  laquelle les ouvertures en fentes ont une forme
Umfangswand zum  Bilden eines Flussigkeits-       rectangulaire. sumpfes
und mit Steigerrohren als Gasdurch-         4. Colonne selon lune
quelconque des revendi- ginge versehen ist.                          15
cations 1 a 3, dans laquelle les tuyaux d'6vacua- 7. Saule nach irgendelnem
der AnsprOche 1 bis   tion sont mont6s de facon ajustable verticalement 5.
wobel die Fllssigkeitsverteilungseinrichtung    dans les ouvertures du
dispositif de distribution durch sine Mehrzahl von im wesentlichen paralle-
du liquids. len beabstandeten Rinnen gebildet ist, wobei        5. Colonne
selon l'une quelconque des revendi- Gasdurchginge zwischen den Rinnen
vorhanden   20   cations 1 a 4, dens laquelle les tuyaux d'evacua- sind.
tion comportent des extr6mites infW   res 8. SAule nach irgendeinem der
AnsprOche 1 bis    biseaut6es. 7, wobei die
FlRssigkeitsverteilungseinrichtung     6. Colonne selon l'une quelconque
des revendi- weiterhin mit FlOssigkeitssammelmitteln verse-     cations 1 A
5, dens laquelle le dispositif de hen ist, die mit einem FRfssigkeitsauslaB
der   25   distribution du liquide est form6 par un plateau SMule
zusammenarbeiten.                            s'etendant sur la quasi
totalit6 de la section droite 9. Verfahren zum Kontakctisren sines Gasstro-
interne de la colonne, ci plateau 6tant muni d'une mes mit elnem im
Gegenstrom fliegenden Flis-       paroi p6riph6rique verticale pour former
un bas- sigksitsstrom, in welchem Verfahren sine SMule     sin de reception
du liquids et avec des conduites nach Irgendeinem der vorhergehenden
AnsprO-   30   montantes a titre de passages des gaz.. che verwendet wird.
7. Colonne selon l'une quelconque des revendi- 10. Verfahren nach Anspruch
9, wobei der         cations 1 a 5, dens laquelle le dispositif de Gasstrom
sin NaBgasstrom und der FlOssigkeits-     distribution du liquide est form6
de multiples strom   sin  FlOssigkeittsbsorptionsmittel  ist,   gouttibres
espac6as essentiellement paralleles welches zum  Entwissem  des
Nalgasstromes   35   avsc des passages de gaz entre les gouttieres.
gesignet ist.                                      8. Colonne selon l'une
quelconque des revendi- cations 1-7, dens laquelle le dispositif de distri-
Revendications                                    bution du liquids est en
outre muni d'un dispositif de recup6ration du liquids cooperant avec une 1.
Colonne pour la miss en contact d'un courant   40   sortie du liquids de Ia
colonne. de gaz a contre-courant avec un courant de          9. Proc6de de
mise en contact d'un courant de liquid., cette colonne comprenant une
couche       gaz avec un courant de liquide s'6coulant a & essentiellenent
horizontale de mat6eau de gar-       contre-courant, dens lequel on utilise
une colonne nissage, une entrie de gaz et une sortie de liquid.  selon
l'une quelconque des revendications pr6c6- au-dessous de la couche et une
sortie de gaz et   45   dentes. une entr6e de liquide au-dessus de la
couche, un     10. Proced6 selon la revendication 9, dens dispositif de
distribution de liquids essentielle-  lIequel le courant de gaz est un
courant de gaz ment horizontal qui comprend de multiples pas-     humide et
le courant de liquids est un absorbant sages de gaz it d'ouvertures a
travers lesquelles  liquids convenant pour deshydrater le courant de sont
montes des tuyaux d'6vacuation du liquid.   50   gaz humide. 55 60 65 5    


