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(57) A substantially planar plate, suitable for use 1n a structure in which direct contact may be effected between a gas
and a liquid, the plate comprising a frame part and at least one bridging part between opposite sides of the frame part,
the bridging part dividing the plate into upper and lower cavities bounded by the frame part and the bridging part, and
one or more apertures through the bridging part leading from the lower cavity to the upper cavity. The structure
comprises one or more such plates and 1n use of the structure gas will pass upwardly through the structure and hqud
downwardly through the structure. The structure has many uses, eg 1n the cooling of electrolytically produced chlorine
gas.
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ABSTRACT

STRUCTURE FOR EFFECTING GAS-LIQUID CONTACT AND PART
THEREQOF .

A substantially planar plate, suitable for use in
a structure in which direct contact may Dbe effected
between a gas and a ligquid, the plate comprising a frame
part and at least one bridging part between opposite
sides of the frame part, the bridging part dividing the
plate into upper and lower cavities bounded by the frame
part and the bridging part, and one or more apertures
through the bridging part leadling from the lower cavity
to the upper cavity. The structure comprises one or
more such plates and in use of the structure gas will
pass upwardly through the structure and liguid
downwardly through the structure. The structure has

many uses, eg in the cooling of electrolytically
produced chlorine gas.
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STRUCTURE FOR EFFECTING GAS-LIQUID CONTACT AND PART

THEREOF

liquid, and more particularly to a part of such a
structure. |

- There are many pProcesses in which directly, or
indirectly, contact is effected between a gas and a
liquid. For example, a gas may be indirectly contacted
with a cooling liguid in a heat~exchanger in order tCO
cool the gas, and.Similarly a liguid may be'cooled in
such a heat-exchanger Dby effecting indirect contact wlith
a cooling gas. ' ' _

Direct contact may be effected between a liquid
and a gas in order, for example, TO dry or to cool the
gas, or to absorb the-gas in the liquid to form a
solution therein, or to strip from the liquid a gas
which is in admixture with the liquid, or €O effect
evaporation of the liquid. Such direct contact between
a liguid and a gas may be effected 1n a number of
different ways. For example, the gas may be bubbled
through a pool of liquid, or streams of the gas and
liguid may be contacted in a counter-current manner, for
example by passing the liquild downwardly through a
column and the gas upwardly through the column. The
column may have plates therein, or it may be packed in
order to effect intimate contact between the gas and the
liquid. wWhere the column has plates therein the plates
may comprise bubble caps positioned over apertures in
the plates, or the plates may be in the form of sieve
plates. _ '
' The present invention relates to a structure
which is suitable for use in effectihg direct contact
between a gas and a liguid, and toc a part therecf, which
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is of simple construction and which is easily assembled
and easily maintained. ‘

According to the present invention there 18
provided a substantially planar plate, suitable for use
in a structure comprising one or'more substantially
planar plates and in which direct contact maybe effected
petween a gas and a liguid, the plate comprising a frame
part and at least one bridging part between opposite
sides of the'frame_part, the bridging part dividing the
plate into upper and lower cavities bounded by the frame

part and the bridging part, and one or more apertures

through the bridging part leading from the lower cavity
to the upper cavity.

The invention also provides a structure
comprising one OXY more-SUbstantially planar plates as
hereinbefore described which structure 1s egquipped with
means for feedlng llquld to the upper cavity of the
planar plate and means for feeding gas to the lower
cavity of the planar plate, and with means for removing

"gas from the upper cavity of the planar plate and with

means for removing ligquid from the lower cavity of the
planar plate. '

TIn operation of the structure gas 1s Ifed to the
lower cavity of the planar plate and passes upwardly
through the aperture or apertures in the bridging part
of the plate and contacts liquid which has been fed to
the upper cavity of the planar plate, liguid flows tO
rhe lower cavity through the apertures or apertures, Or
by other means to be hereinafter described, and gas and
liguid are.removed respectiVely from the upper and lower

cavities.
The structure of the invention may comprlse one

or more and generally a plurality of substantially
planar plates as herelnbelore described and optlonally
one or more and generally a plurality ot substantlally
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planar plates of different construction., For example,
the latter planar plates of different construction may
be in sheet like form and in the structure provide end
walls for the upper'and lower cavities formed in the
planar plates. '

The means by which liguid may be fed to and by
which gas may be removed Irom an upper cavity of the
planar plate, and the means by which gas may be fed to
and liquid may be removed from a lower cavity of the
planar plate;:may be'provided by channels in the frame
part of the planar plate. For example, the channels may
comprise an=apertUre thrdugh the thickness of the planar
plate and a slot or the like substantially at right
angles to the aperture and leading from the aperture tO
an upper or lower Cavity within the planar plate. Where
the structure of the invention comprises a plurality of
substantially planar plates the apertures through the
thickness of the plates'together may form compartments
lengthwise of the structure. The planar plates may
comprise a plurality of such apertures in the Iframe part

thereof thereby forming in the structure a plurality of

lengthwise compartments through which gas may be fed tTO
and gas may be removed from the structure and through
which liquid may be fed to and liquid may be removed
from the structure. Not all of the substantially planar
plates in the structure need to have slots or the like
in the frame parts thereof substantially at right angles
to the apertures through the frame parts. For example,
the slots or the like may be present only in those
substantially planar plates of the structure which have
a bridging part, or even in some only of these plates,
or alternatively, the slots or the like may be present
only in those substantially planar plates of different
construction, provided that the slots or the like are so
positioned as to provide channels through which gas and
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1iquid may be fed to and removed from the cavities
formed within the substantially planar plates.

The substantially planar plate of the invention
may comprise a plurality of bridging parts. In this
embodiment of the invention the bridging parts divide
the plate into a top cavity bounded by the top bridging
part and the frame part, a bottom cavity bounded by the
bottom bridging part and the frame part, and one OI mMOre

intermediate cavities bounded by the frame parts and by

the bridging_parts. In use of a structure which

comprises a planar plate having a plurality of bridging
parts gas passes upwardly through apertures in the

‘bridging parts and liquid passes downwardly through the

apertures, or by other means, and the gas directly
contacts the ligquid in the intermediate cavity or
cavities and 1in the top'cavity of the planar plate.

This enbodiment of the substantially planar plate of the
invention is thus preferred as there 1s greater contact
between the gas and the liquid within the bounds of a
given substantially planar plate.

ITn a preferred embodiment of the substantially
planar plate of the invention the use of which leads to
improved efficiency of contact between a das and a
ligquid in the structure of the invention, the upper part
of the bridging part of the plate comprises an open
channel along the length of the bridging part, the
apertures through the bridging part leading from the
lower part of the bridging part to the open channel 1n
the upper part'of the bridging part. In use the channel
contains the ligquid which is to be contacted with the
gas and ensures more efficient contact between the gas
and the liquid. ' ' _

The channel'may be formed by a grobve along the
upper part.of the bridging part. Alternatively, an
upper part of the bridging part may have a groove in a

.....
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face of the bridging part along the length of the
bridging part so that a channel 1is formed in the
bridging part when the bridging part of the
substantially planar plate is positioned adjacent to
another plate in the structure of the invention, for
example, when a bridgling part having a groove in a face
of the bridging part along the length of the bridging
part abuts against the bridging of an adjacent plate of
the same structure, or a plate of different
construction, in the structure of the invention.

The apertures in the bridging part of the planar
plate leading from a lower cavity of the planar plate to
an upper cavity may be channels formed in the bridging
part. Alternatively; the bridging part may comprise
slots 1n a face'thereof such that in the structure of
the inventidn, when the slotted bridging part of a
planar plate abuts against the bridging part of an
adjacent plate, Or ageinst a plate of different

construction, apertures are formed through the bridging

part.

In a preferred embodiment ef the structure of the
invention the dimensions of the apertures in the
bridging part of the substantially planar plate are such
that in operation of the structure gas pasSses upwardly
through the apertures but little or no liguilid passes
downwardly through the apertures. In this way liguid
rends to be held in an upper cavity in the planer plate
and improved contact is effected between the gas and the
liquid in the structure. This effect of improved
contact.may'be achieved by suitable choice of the
dimensions, and particularly of the cross-—section of,
the apertures in the bridging part, for example by
having a constriction ih the bridging part. However, 1t
may be found that by use of an aperture or apertures

of such simple construction the desired effect of having
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little or no liquid flowing downwardly through the
apertﬁres in the bridging part may be achieveable only
over a narrow range of gas flow rates. At low gas flow
rates outside the narrow range the liquid may flow
downwardly through the apertures, and at high gas flow
rates the gas may pass so rapidly into the upper cavity
of the plate that there is only poor contact between the
gas and the liquid.

In a preferred embodiment of the planar plate of
the invention which, when used in a structure of the
invention, results in improved contact between the gas
and the liquid and little or no downward flow, of liquid
through the apertures in the bridging parts of the plate
even over a substantial range of rates of gas flow the
apertures 1n the bridging part of the planar plate are
so'shaped as to provide & barrier in the form of a weir

over which liquid must pass if it is to flow downwardly
through the aperture. The barrier may be provided by
part of the aperture having a U-shape or an inverted
U-shape which in operation of the structure provides a
trap for the liquid.

In operation of this preferred embodiment of the
invention gas passes upwardly through the apertures in
the bridging parts of the planar plates and little or no
liquid passes downwardly through the apertures.

However, as liquid must be able to pass downwardly from

an upper cavity in the planar plate to a lower cavity in
the planar plate means which permit this downward
passage of liquid must be provided. This latter means
may be provided by a channel or downcomer between an
upper and lower cavity having a cross-section which will
1n general be greater than the cross-section of Che
apertures 1n the bridging part through which gas passes
ln use. The latter channel or downcomer for passage of

liquid may suitably be provided in a frame part of the




10

15

- 20

25

30

35

ooooo

<003483

substantially planar plate.

The channel or downcomer for passage of liquid
may be formed by means of a channel within a frame part
of the substantially planar frame, but in a preferred
embodiment, which is readily constructed, the channel oOr
downcomer 1is formed by a groove in the face of a frame
part  which groove is formed into a channel or
downcomer in the frame part when the planar plate abuts
againSt an adjacent planar plate, Or against a plate of
different construction, in the structure of the
invention. |

It is preferred that the substantially planar
plate of the.invention is completely planar'as this aids
in assembly of the planar plates into the structure of
the invention and in partiéular aids in the production
of a structure which is free of leaks between adjacent
plates 1in thé structure.

The planar plate of the invention may have any
suitable shape. FOIr éxample it may be circular in
Shape, but it‘is conveniently rectangular in shape, &g
of sguare shape. where the planar plate is rectangular
in shape the bridging parts of the planar plate are
positioned between and bridge opposite vertical sides ol

‘.the planar plate.

ITn the planar plate the bridging parts are
preferably substantially horizontal.

The planar plate of the invention may be
constructed by any convenient means, but the chosen
meang of construction will depend at least to some

extent on the nature of the material from which the

plate is constructed. Thus, where the plate 1s
constructed of a plastics material the plate may be

‘moulded by plastics processing techniques, eg by

injection moulding or by compression moulding in a
suitably shaped mould. On the other hand the plate may

. r
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be constructed by machining of a sheet. Machining is a

suitable construction technigue to use where the

material of the plate is a plastics material and where

the sheet is of a non-plastics material. FoOr example, a
planar sheet may be machined in order to form in the
sheet a frame part and one or more bridging parts
positioned between opposite sides of the frame part, and
grooves may be formed in the bridging parts and
optionally in the frame parts by machining in order to
form apertures in the bridging part for passage of gas

from a lower to an upper cavity and an optional channel
or channels in the frame part for passage of liguid from
an upper to a lower cavity. ‘ .

The material of construction of the planar plate
of the invention will be determined inter alia by the
gas and liquid with which the plate is to come into
contact during use of the_structure of the invention.
For reasons of ease'of-construction, and of ease otf
assembly into the structure, it is preferred that the
plate be of a plastics material. The plastics material
may be, for example, a polyolefin, eg polYethylene or
polypropylene; a halogen-containing olefine polymer, ed
polyvinyl chloride or polyvinylidene chloride; an
acrylic polymer, eg, polymethyl methacrylate; a
polyester, eg polyethylene terephthalate; an
acrylonitrilewbutadiene~styrene polymer; oOr &
fluorine-containing polymer, eg poly vinylidene
fluoride, particularly where resistance CO corrosion by
the gas and liquid is required. These plastics materials
are disclosed merely by way of example and the'planar
plate of the invention may be constructed of other
plastics materials. A preferred plastics material which
is resistant to corrosion by a variety of different
gases and liquids is a chlorinated polyvinyl chloride.
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The material of construction of the planar plate
is not necessarily a.plastics material. For example 1t
may be a metallic material, eg steel, although use of
such a material is not preferred as such a material is
generally less easily shaped than is a plastics
material. |

The structure of the 1nventlon may comprise a
plurallty of planar plates of the invention. In the
structure a plurality of planar plates may be positioned
adjacent to each other, and the structure may also
comprise planar plates of different construction, eg
planar plates.in the form of a sheet, which may be
positioned between adjacent planar plates of the
invention or may be positioned at the ends of the
structure to form end plates for the structure.

The structure of the invention will comprise end
plates, which may be in the form or sheets, and the

structure will comprise means for feeding a gas and

1igquid to the structure and for removing a gas and
liguid from the structure, for example, to and from the
lengthwise compartments formed by apertures through
frame parts of the planar plates hereinbefore referred
to.

The planar plates may be assembled into the
structure of the invention by any convenient means. FOX
example, the plates may be positioned on tie rods, via
suitable apertures in the plates, eg in the frame parts
thereof, and the plates may be conpressed on the tie
rods. However, a preferred method of assembly is TO
bond together adjacent planar plates in the structure as
a structure assembled in this way will tend to be less
prone to gas and liquid leakage than a structure which
igs assembled merely by compressing platés together.
Tndeed such a structure assembled by bonding together of
adjacent planar plates may be made substantially free of
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leakages by both gases and liquids without the need to
use compressible gasketting materials which may be
needed to ensure reasonable freedom from leaks in a
structure assembled by compressing plates together. The
bonding method to be used will depend on the material of
construction of the planar plates. For example,
although an adhesive may be used with most materials, Dbe
the material a plastics material, a metal, or indeed
another type of material,'provided the adhesive which is
selected is suitable for use with the particular
material, solvent bonding and heat welding, which are
suitable for use with most plastics materials, will
generally be unsuitable for use with metallic

materials.

The structure of the invention in which direct
contact is effected between a gas and a liguid may be
used in many specific applications, some OL which have
already been referred to in this specification. The
structure of the invéntion is particularly suiltable for
use in the treatment of chlorine gas OI hydrogen gas
produced by the'eleCtrolysis of an agueous alkali metal
chloride solution in an electrolytic cell. The
treatment may be, for example, purification or drying of
the chlorine or hydrogen gas, although the structure may

be used to effect direct contact between many different
gases and liquids.

The structure of the invention may be associated
with an electrolvtic cell, and, where the electrolytic
cell is of the filter press type formed of a plurality
of plates, the structure 1is such that 1t may
conveniently be attached directly to such an
electrolytic cell. ' |

The invention will now be described by reference

to the accompanying drawings in which Figure 1 shows an
isometric view of a substantially planar plate of the

invention, Figure 2 shows an isometric view of a part otf
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a structure of the invention which comprises a plurality
of substantially planar plates, and Figure 3 ghows an
enlarged view of that part of the planar plate of Figure
1 indicated by the letter A. '
Referring to Figure 1, and also TO Figure 3, the
planar plate 1 comprises a frame part 2 and three
substantially horizontal bridging parts 3, 4 and 5
positioned between opposite vertical sides 6 and 7 of

‘the frame part 2. The bridging parts 3, 4, 5 divide the
planar plate into an upper cavity 8, a lower cavity 3

and two intermediate cavities 10 and 11. FEach of the
bridging parts 3, 4, 5:are of similar construction and
one of the bridging parts only will be descrlbed in
detaill. '

The bridging part 3 comprises a groove 12 in a
face of the-bridging_part along the length of the upper
part of the bridging part, and six apertures leading
from.the lower-part to the upper part of the bridging
part. One only of these apertures, which”is shown in
greater detail in Figure 3, will be described. Each of
the apertures is formed by a groove in the face of the
bridging part and each groove comprises an opening 13 in
the upper part of the bridging part, an opening 14 in
the lower part of the'bridging part, and a connecting
part 15 between the openings 13, 14. The aperture also
features a welr 16 the top of which is positioned at a
level higher than that of the base of the connecting
part 15 and over which liquid must pass in use i1f it is
to flow through the aperture from the upper cavity 8 to
the intermediate cavity 10. The height and width of the.
connecting'part 15 may be varied to achieve in use a

~designed gas pressure drop petween the intermediate

cavity 10 and the upper cavity 8. The planar plate 1
also comprlses a vertical groove 17 in a face of the
plate in the vertical side 6 of the plate which groove

.
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leads from the upper cavity 8 to the intermediate cavity
10. The planar plate 1 comprises similar vertical
grooves 18, 19 in the vertical sides 7 and ©
respectively of the plate which grooves lead
respectively from the intermediate cavity 10 to the
intermediate cavity 11 and from the intermediate cavity
11 to the lower cavity 9.

The planar plate comprises an aperture 20 through
a frame part of the plate 1 and three slots 21, 22 and
22a in a face of the plate and at right angles to the
aperture 20 and leading from the aperture 20 to the
lower cavity 9. The planar plate 1 also comprises an
aperture 23 through a frame part of the plate 1. The
planar plate 1 comprises an aperture 24 through a frame
part of the plate 1 and three slots 25, 26, 27 in a face
of the plate and at right angles to the aperture 24 and
leading from the aperture 24 tO the lower cavity 9.

The planar plate comprises an aperture 28 through
s frame part of the plate 1 and three slots 29, 30, 31
in a face of the plate and at right angles TO the

aperture 28 and leading from the aperture 28 to the
upper cavity 8. The planar plate also comprises TWO
apertures 32, 33 through a frame part of the plate and
three slots 34, 35, 36 and three slots 37, 38, 39 in &
face of the plate and at right angles TO the apertures
32 and 33 and leading respectively from the apertures 32
and 33 to the upper cavity 8.

Referring now to the embodiment shown in Pigure 2
the structure of the invention comprises a plurality otf
planar plates 1, 40, 41, 42, 43, 44 each of the plates
40, 41, 42, 43, 44 having a construction which is
essentially the same as that of planar plate 1 and
differing in one respéct only from that of plate 1, as
will be explained hereafter. The same reference
numerals indicated on Figure 1 apply to the embodiment -
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of Figure 2 but for the sake of clarity some only of
these reference numerals are shown in Figure 2.
The plates in the structure of Figure 2 are

bonded together by means oI an adhesive, and the

5 structure comprises a stand pipe 45 which is positioned
in suitably shaped slots in the plates 41, 42, 43, the
stand pipe 45 leading from the lower cavity 9 to the
aperture 23 in the plate 1 and similar apertures in the
plates 40, 41, 42, 43, 44. It is in respect of this

10 latter slot only 1n the plates 41, 42, 43 that these
latter plates differ from the plate 1. In the structure
the apertures 20, 23, 24, 28, 32, 33 1n the plate 1 and
similar apertures in the plates 40, 41, 42, 43, 44
together provide six separate compartments lengthwilse of

15 the structures. The structure of the invention 1s
completed by end plates which for the sake of clarity
have not been shown'and which provide end walls for the
structure and in particular for the cavities 8, 9, 10,
11.

20 It will be appreciated that in the assembled
structure the positioning together of like planar plates
1, 40, 41, 42, 43, 44 converts the groove 12 in the
upper part of the bridging part 3 of the planar plate 1
into a channel, and that the upper parts of the bridging

25 parte in the planar plates are thus formed in the
structure into a plurality of such channels. Similarly,
the positioning together of like planar plates converts
the grooves in the faces of the bridging part having
openings 13, 14 and connecting part 15 into channels

30 leading from a lower part of the bridging part to an
upper part of the bridging part, and the grooves 17, 18,
19 are similarly formed into channels or downcomers
leading from an upper cavity of the structure to
intermediate or lower cavities of the structure.

........
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Operation of the structure of the invention will
now be described with particular reference to Figure 2
and with reference to the cooling of gaseous chlorine
which has been produced by the electrolysis of agueous
sodium chloride solution, although it is to Dbe
understood that this particular use is given merely by
way of example. In order to aid the description the
apertures in bridging part 5 between a lower and upper
part thereof will be given reference numeral 46, the
apertures 1n brldglng parts 4 between a lower part and

an upper part thereof will be given reference numeral
47, and the apertures in bridging parts 3 between a

lower part and an upper part thereof will be given

reference numeral 48.

The eleCtrolytic cell, which is not shown, is of
the filter press type and comprises a plurality of
anodes and plurality of cathodes each anode being
separated from an adjacent cathode by'a cation—exXchange
membrane thereby dividing the cell into a plurality of
anode compartments and a plurality of cathode
compartments. Suitable constructions of such anodes and
cathodes, and materials therefore, and suitable
caton-exchange membranes, are well-known in the art. In
the electrolysis agueous alkalli metal chloride solution
is charged to the anode compartments and water Or dilute
ageuous sodium hydroxide solution is charged to the
cathode compartments, the sodium chloride 1s
electrolysed and hot chlorine and hot depleted agueous
sodium chloride solution are discharged from the anode
compartments, the sodium ions liberated in the
electrolvsis are transferred by the cation-exchange
membranes from the anode compartments to the cathode
compartments of the cell in which they react with water
to form sodium hydroxide solution and hydrogen, and hot
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hvdrogen and hot aqueous sodium hydroxide solutlion are
discharged from the cathode'compartments of the cell.

Hot chlorine discharged from the anode
compartments of the electrolytic cell is charged to the
lengthwise compartment of which aperture 24 forms a part
and thence through the associated slots 25, 26, 27 into
lower cavity 9 of the structure.

The chlorine gas then passes progressively
upWards through the structure via apertures 46 in
bridging part 5 and into intermediate cavity 11, via
apertures 47 in bridging part 4 and into intermediate
cavity 10, and finally via apertures 48 in bridging part

Chilled agqueous sodium chloride solution from a
reservoir thereof is charged to the lengthwise
compartment of which aperture 28 forms a part and thence

through associated slots 29, 30, 31-into upper cavity 8

of the structure. In the upper cavity the chilled

‘solution fills the channels on the upper part of the

bridging parts 3 formed by grooves 12, the solution
passes through the channel formed by vertical groove 17
and into intermediate cavity 10 and £ills the channels

on the upper part of the bridging parts 4 formed by
grooves 12, the solution then passes through the channel
formed by vertical groove 18 and into intermediate
cavity 11 and fills the channels on the upper part of
the bridging part 5 formed by grooves 12, and finally
the solution-passes‘through the channel formed by
vertical groove 19 and into lower cavity 9.

In operation of the structure of the invention

the chlorine gas which passes upwardly'through the

structure through the apertures 46, 47, 48 in the
bridging parts 5, 4, 3 respectively contacts the chilled
aqueous sodium chloride solution in the cavities 11, 10,
8, particularly the solution in the channels on the

oy
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upper parts of the bridging parts 3, 4, 5. The chlorine
gas which passes to upper cavity 8 1s cooled and 1is
removed from cavity 8 via the lengthwise compartments of

which apertures 32 and 33 form a part. The agueous

sodium chloride solution passes downwardly through
channels 17, 18, 19 from upper cavity 8 to lower cavity
9 and the solution is progressively heated by contact

‘ with the chlorine gas. The tendency of aqueous
sodium chloride solutlon to flow downwardly through
apertures 48,47, 46 on bridging parts 3,4,5 respectlvely
is resisted by the presence of the weir 15 in each of
the apertures. '

Hot aqueous sodium chloride solution which has
been discharged from the electrolytic cell is also
charged to lewer cavity 9 through the lengthwise
compartment of Which aperture 20 forms a part and the
associated slots. In‘cavity 9 the hot agueous sodium
chloride7solution discharged from the electrolytic cell
is mixed with the aqueous sodium chloride solution which
has been contacted with the chlorine and the mixed

" solutions are discharged from the structure through

stand pipe 45 and the lengthwise compartment of which
aperture 23 forms a part The mixed solution is then
charged to the anode compartments of the electrolytic
cell for electrolysis, possibly after further
purification and/or resaturation with sodium chloride.

-----



10

15

20

25

30

35

CA 02003483 1999-06-25

QM 35040

CLAIMS

1. A substantially planar plate, suitable for use in
a@ structure comprising one or more substantially planar
plates and in which direct contact may be effected

between a gas and a liquid, the said plate comprising a
frame part and at least one bridging part between

by the frame part and the bridging part, and one or more

apertures thrcugh the bridging part leading from the
lower cavity to the upper cavity.

divide the plate into a top cavity bounded by a top
bridging part and the frame part, a bottom cavity
bounded by the bottom bridging part and the frame part,
and one or more intermediate cavities bounded by the
frame parts and by the bridging parts.

3. A substantially planar plate as claimed in claim
1 or claim 2 in which the bridging part has an upper

part which comprises an open channel along the length of
the bridging part.

4. A substantially planar plate as claimed in claim

3 in which the open channel is formed by a groove along the

upper part of the bridging part.

5. A substantially planar plate as claimed in claim
4 1n which a groove is formed in a face of the bridging

part along the length of the bridging part so that an open

channel is formed 1n the bridging part when the bridging

invention.

6. A substantially planar plate as Claimed in any

one of claims 1 to 5 in which the dapertures through the
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bridging parts of the planar plate are provided by first
channels formed in the bridging parts. |
7. A substantially planar plate as claimed in any
one of claims 1 to 5 in which the bridging parts

5 comprise slots in a face thereof such that in the
structure of the invention, when the bridging part of a
planar plate abuts against the bridging part of an
adjacent plate, apertures are formed through the
bridging part.

10 8. A substantially planar plate as claimed in any
one of clams 1 to 7 in which the dimensions of the
apertures in the bridging parts of the substantially
planar plate are such that in operation of the structure
gas passes upwardly through the apertures but little or

15 no liquid passes downwardly through the apertures.

9. A substantially planar plate as claimed in claim
8 1n which the apertures in the bridging part of the
planar plate are so shaped as to provide a barrier in
the form of a weir over which in use liguld must pass if

20 it is to flow downwardly through the aperture.

10. A substantially planar plate as claimed in claim

8 or claim 9 in which the first channels have a U-shape or an
inverted U-shape.
11. A substantially planar plate as claimed in any

25 one of claims 1 to 10 in which the plate is provided

' with a second channel or downcomer between an upper cavity and
a lower cavity and through which downward flow of liquid
may take place. ,
12. A substantially planar plate as claimed in claim

30 11 1n which the second channel or downcomer is provided in a
frame part of the plate.
13. A substantially planar plate as claimed in claim
12 1n which the second channel or downcomer is formed by a

groove 1in the face of a frame part of the plate which

groove 1s formed into a channel or downcomer in the
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frame part when the planar plate abuts against an
adjacént planar plate.

14. A substantially planar plate as claimed in any
one of claims 1 to 13 which is rectangular in shape.

15. A substantially planar plate as claimed in any
one O0f claims 1 to 14 in which the bridging parts are
substantially horizontal.

16. A structure in which'direct contact may be
effected between a gas and a liquid and which comprises
one Or more substantially planar plates as claimed in
any one of claims 1 to 15 and which is equipped with
means for feeding liquid to an upper .cavity of the
planar plate and means for feeding gas to a lower cavity
Oof the planar plate, and with means for removing gas
from an upper cavity of the planar plate and with means
for removing liquid from a lower cavity of the planar
plate. ’ '

17. A structure as claimed in claim 16 in which the
means by which liquid may be fed to and by which gas may
be removed from an upper cavity of the planar plate, and
the means by which gas may be fed to and liquid may be
removed from a lower cavity of the planar plate, are
provided by channels in the frame part of the planar
plate. , |

18. A structure as claimed in claim 17 in which the
channel comprises an aperture through the thickness of
the planar plate and a slot or the 1like substantially at
right angles to aperture and leading from the aperture
to an upper or lower cavity of the planar plate.

19. A structure as claimed in claim 18 which
comprises a plurality of substantially planar plates and
in which the apertures through the thickness of the

plates together form compartments lengthwise of the
Sstructure.
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20. A structure as claimed in claim 19 in which the
planér plates may comprise a plurality of such apertures
in the frame part thereof thereby forming in the
structure a plurality of lengthwise compartments through
which gas may be fed to ang gas may be removed from the
structure and through which liquid may be fed to and
liquid may be removed from the structure.

21. A structure as claimed in any one of claims 16 to
20 which comprises one or more substantially planar
plates having a construction different from that of the
substantially planar plates of claims 1 to 15. .

22. A structure as claimed in claim 21 in which the

substantially planar plates of different construction
form end plates for the structure.
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