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ENCLOSURE CONTAINING A GRANULAR BED AND A DISTRIBUTION OF A
GASEOUS PHASE AND A LIQUID PHASE FLO\ilING ACCORDING TO AN ASCENDING FLOW IN SAID

ENCLOSURE

The present invention relates to an enclosure (or reactor) containing a granular bed and
with a distribution of a gas phase and of a liquid phase flowing according to an ascending
flow in said enclosure.

5 It relates to an enclosure intended for treatment or hydrotreatment of a fluid

feedstock and for catalytic treatment of distillates from heaw crudes.

It more particularly relates to a system generally arranged within the enclosure and

allowing separation of the liquid and gas phases, as well as distribution of this gas and of

this liquid in the lower part of this enclosure in order to achieve an ascending co-

lO current gas and liquid flow.

BACKGROLIND OF TITE INVENTION

It is widely known that, in the enclosure type with a fixed catalyst bed, it is necessary

to distribute as homogeneously as possible the gas phase as well as the liquid phase

15 It is also necessary to provide the most even and uniform distribution possible of

these two phases all along the frontal section of the enclosure so as to optimize gasliquid

contact in the enclosure and to operate the various zones ofthis enclosure in a substantially

identical manner.

As it is known in the art, this distribution can be achieved by various means,

20 notably using a perforated distribution plate equipped with vertical chimneys. This allows

the gas to be distributed through the perforations of the plate and the liquid through the

chimneys, as described in detail in patent DE-I ,933,857.

1 ENCLOSURE CONTAINING A GRANULAR BED AND A
DISTRIBUTION OF A GASEOUS PHASE AND A LIQUID PHASE
FLOWING ACCORDING TO AN ASCENDING FLOW IN SAID
ENCLOSURE     The present invention relates to an enclosure (or reactor)
containing a granular bed and with a distribution of a gas phase and of a
liquid phase flowing according to an ascending flow in said enclosure. 5It
relates to an enclosure intended for treatment or hydrotreatment of a fluid
feedstock and for catalytic treatment of distillates from heavy crudes.    It
more particularly relates to a system generally arranged within the
enclosure and allowing separation of the liquid and gas phases, as well as
distribution of this gas and of this liquid in the lower part of this enclosure
in order to achieve an ascending co- 10 current gas and liquid flow.
BACKGROUND OF THE INVENTION     It is widely known that, in the
enclosure type with a fixed catalyst bed, it is necessary to distribute as
homogeneously as possible the gas phase as well as the liquid phase 15It
is also necessary to provide the most even and uniform distribution
possible of these two phases all along the frontal section of the enclosure
so as to optimize gasliquid contact in the enclosure and to operate the
vaiious zones of this enclosure in a substantially identical manner. As it is
known in the art, this distribution can be achieved by various means, 



There is also a known enclosure comprising a gas and liquid supply where the gas and

the liquid are introduced together through a line arranged at the bottom of the enclosure.

This enclosure also comprises a chimney distributor arranged all along the cross-section

thereof and allowing the gas and the liquid to be distributed.

5 This fype of enclosure, although technically interesting because of the use of a

single supply line, however involves quite considerable drawbacks.

In fact, the gas and the liquid are fed into the enclosure in form of a mixture and this

introduction generates disturbances in the gas-liquid interface present below the chimney

distributor.

10 Besides, operation is not optimized because the gas is poorly dispersed over the

cross-section ofthe enclosure, and a gas column generally rises at the centre thereof,

This disturbs the gas-liquid interface below the distribution plate and leads to a poor gas

distribution below the plate.

Furthermore, gas can possibly enter the chimneys and, in case of a gas column,

15 there will be a bad gas distribution with the presence of a larger proportion of this gas in

the central zone of the plate.

The present invention aims to overcome the aforementioned drawbacks by means of an

enclosure with a catalyst bed comprising a liquid and gas phase separation system allowing

to obtain a gas phase evenly distributed all along the section of the enclosure

20 that does not disturb the gas-liquid interface.

STIIVIMARY OF THE INVENTION

The present invention therefore relates to an enclosure comprising at least one packed
bed and means for delivering at the bottom of the enclosure a mixture of a liquid

20 notably using a perforated distribution plate equipped with vertical
chimneys. This allows the gas to be distributed through the perforations of
the plate and the liquid through the chimneys, as described in detail in
patent DE-I ,933,857.  2    There is also a known enclosure comprising a
gas and liquid supply where the gas and the liquid are introduced together
through a line arranged at the bottom of the enclosure. This enclosure
also comprises a chimney distributor arranged all along the cross-section
thereof and allowing the gas and the liquid to be distributed. 5This type of
enclosure, although technically interesting because of the use of a single
supply line, however involves quite considerable drawbacks.    In fact, the
gas and the liquid are fed into the enclosure in form of a mixture and this
introduction generates disturbances in the gas-liquid interface present
below the chimney distributor. 10Besides, operation is not optimized
because the gas is poorly dispersed over the cross-section of the
enclosure, and a gas column generally rises at the centre thereof: This
disturbs the gas-liquid interface below the distribution plate and leads to a
poor gas distribution below the plate. Furthermore, gas can possibly enter
the chimneys and, in case of a gas colturm, 15there will be a bad gas
distribution with the presence of a larger proportion of this gas in the
central zone of the plate.    The present invention aims to overcome the
aforementioned drawbacks by means of an enclosure with a catalyst bed
comprising a liquid and gas phase separation system allowing to obtain a
gas phase evenly distributed all along the section of the enclosure 



and of a gas, characterized in that the enclosure comprises a system for separating the

liquid phase and the gas phase of said mixhrre, in that the system is arranged between the

bed and said mixture supply means and in that said system comprises a housing including

flow means for the degassed liquid and discharge means for the disengaged

5 gas.

The housing can comprise holes on the peripheral wall thereof for the degassed liquid

to flow th¡oush.

The housing can comprise means for increasing the gas and liquid separation.

The increasing means can comprise a plate arranged opposite the mixture delivery

l0 means.

The housing can comprise a supply line arranged inside said housing and connected to

the mixture deliverv means.

The housing can comprise a gas discharge line comprising pressure drop creation

means.

15 The pressure drop creation means can comprise at least one lateral opening on the

line.

One end of the discharge line can be arranged inside the housing and the at least one

lateral opening can be arranged on said other end.

The pressure drop creation means can comprise a decrease in the section of the

20 discharge line.

. The housing can comprise a disengaged gas dispatcher allowing this gas to be

distributed all along the section of the enclosure.

20 that does not disturb the gas-liquid interface. SUMMARY OF THE
INVENTION    The present invention therefore relates to an enclosure
comprising at least one packed bed and means for delivering at the
bottom of the enclosure a mixture of a liquid  3 and of a gas, characterized
in that the enclosure comprises a system for separating the liquid phase
and the gas phase of said mixture, in that the system is arranged between
the bed and said mixture supply means and in that said system comprises
a housing including flow means for the degassed liquid and discharge
means for the disengaged 5gas.    The housing can comprise holes on the
peripheral wall thereof for the degassed liquid to flow through The housing
can comprise means fo ncreas ng the gas and liquid separation.        The
increasing means can comprise a plate arranged opposite the mixture
delivery 10 means,   The housing can comprise a supply line arranged
inside said housing and connected to the mixture delivery means.    The
housing can comprise a gas discharge line comprising pressure drop
creation means. 15The pressure drop creation means can comprise at
least one lateral opening on the line 



The dispatcher can comprise at least one radial arm provided with gas diffusion nozzles.

The enclosure can comprise a substantially horizontal plate occupying the entire section of

the enclosure, hollow tubes running through said plate and perforations

5 provided on this plate so as to communicate the two sides of said plate.

The invention also relates to a method intended for hvdrotreatment of a fluid feedstock or

for catalytic treatment of distillates using the enclosure according to the invention.

BRIEF DESCRIPTION OF THE INVENTION

l0 Other features and advantages of the invention will be clear from reading the

description hereafter, given by way of non limitative example, with reference to the

accompanying fi gures wherein:

- Figure I is a partial axial sectional view of an enclosure comprising the phase separation

system according to the invention,

l5 - Figure 2is alarger-scale detail view in axial section ofthe phase separation system ofFigure

I ,

- Figure .3 is another partial axial sectional view of a variant of an enclosure comprising the

phase separation system according to the invention,

- Figure 4 is a diagram illustrating the operating conditions of the separator with the gas

20 flow rate Qgaz and the liquid flow rate Qliq according to an example corresponding to the

enclosure ofFigure.3,

- Figure 5 is a partial axial sectional view of another enclosure comprising another variant of

the phase separation system according to the invention, and

One end of the discharge line can be arranged inside the housing and the
at least one lateral opening can be arranged on said other end.         The
pressure drop creation means can comprise a decrease in the section of
the 20 discharge line.    The housing can comprise a disengaged gas
dispatcher allowing this gas to be distributed all along the section of the
enclosure.  The dispatcher can comprise at least one radial arm provided
with gas diffusion nozzles.    The enclosure can comprise a substantially
horizontal plate occupying the entire section of the enclosure, hollow
tubes running through said plate and perforations 5provided on this plate
so as to communicate the two sides of said plate.     The invention also
relates to a method intended for hydrotreatment of a fluid feedstock or for
catalytic treatment of distillates using the enclosure according to the
invention. BRIEF DESCRIPTION OF THE INVENTION 10Other features
and advantages of the invention will be clear from reading the description
hereafter, given by way of non limitative example, with reference to the
accompanying figures wherein: - Figure I is a partial axial sectional view of
an enclosure comprising the phase separation system according to the
invention, 15- Figure 2 is a larger-scale detail view in axial section of the
phase separation system of Figure - Figure .3 is another partial axial
sectional view of a variant of an enclosure comprising the phase
separation system according to the invention, 
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- Figure 6 is a detail view in axial section ofthe phase separation system according to a

variant of Figure 2

DETAILED DESCRIPTION

Figure I shows a closed enclosure 10, generally of vertical elongate tubular shape,

that comprises in the upper part thereof means for supplying products (not shown) allowing

to form at least one granularbed 12< What is referred to as granularbed is a set of solid

particles having the shape of grains whose dimensions are of the order of some millimeters

and having advantageously a catalytic activity allowing to form a catalyst bed.

Thís bed is delimited in the lower part of this enclosure by a transverse perforated

support 14 that is arranged at a distance from bottom l6 ofthe enclosure and that extends to

the peripheral wall l8 of the enclosure. The open-worked spaces of the perforated supporr

are such that they do not allow passage of the particles, but they do allow passage of all

gases and liquids.

15 It is of course clear that the term enclosure used above relates to the columns as

well as the reactors.

Similarly, the term catalyst relates to the fresh catalyst as well as the regenerated

catalyst.

The enclosure compnses in the bottom thereof, preferably in the median zone

20 thereof, a line 20 delivering a mixture of a gas phase and of a liquid phase (or feedstock).

Advantageously, the gas phase comprises at least partly hydrogen, whereas the liquid phase

essentially comprises hydrocarbons. The mixture can possibly comprise

- Figure 4 is a diagram illustrating the operating conditions of the
separator with the gas 20flow rate Qgaz and the liquid flow rate Qliq
according to an example corresponding to the enclosure of Figure 3, -
Figure 5 is a partial axial sectional view of another enclosure comprising
another variant of the phase separation system according to the invention,
and  5  - Figure 6 is a detail view in axial section of the phase separation
system according to a variant of Figure 2 DETAILED DESCRIPTION
Figure 1 shows a closed enclosure 10, generally of vertical elongate
tubular shape, 5that comprises in the upper part thereof means for
supplying products (not shown) allowing to form at least one granular bed
12< What is referred to as granular bed is a set of solid particles having
the shape of grains whose dimensions are of the order of some
millimeters and having advantageously a catalytic activity allowing to form
a catalyst bed. 10This bed is delimited in the lower part of this enclosure
by a transverse perforated support 14 that is an-anged at a distance from
bottom 16 of the enclosure and that extends to the peripheral wall 18 of
the enclosure. The open-worked spaces of the perforated support are
such that they do not allow passage of the particles, but they do allow
passage of all gases and liquids. 15It is of course clear that the term
enclosure used above relates to the columns as 



other phases such as water with air or oxygen, a hydrocarbon or hydrocarbons with air or

oxygen

A system 22 allowing to separate and to distribute the phases contained in the mixture

fed into the enclosure is thus arranged on this bottom, this system being

5 referred to as decanter in the description hereafter,

As illustrated in Figure 2, decanler 22 compnses a tubular housing 24 of generally

elongate shape in the direction of the enclosure, whose cross-section is preferably smaller

than the cross-section of this enclosure and whose height is less than the height between

bottom l6 ofthe enclosure and support 14,

l0 TIns housing comprises a substantially circular peripheral wall 26 delimited by a

lower end wall 28 resting against bottom l6 of the enclosure and an upper end wall 30 at a

distance from support 14,

The peripheral wall is fitted, in the vicinity of lower wall28, with holes 32 allowing to

provide communication between the inside of the housing and the bottom of the

15 enclosure, These holes are advantageously evenly distributed circumferentially all along

the peripheral wall of the housing. Besides the circular holes shown in the figure, there can

be holes ofany shape and layout, such as oblong, square, rectangular holes, etc" arranged

symmetrically or not in relation to the general axis of the housing,

Lower wall 28 of the housing carries a bore 34, preferably circular and coaxial to

20 the general axis of the housing, allowing sealed communication with supply line 20 of the

enclosure and wherein a substantially vertical supply pipe 36 whose end 38 is arranged at a

distance from upper wall 30 is tightly connected,

well as the reactors.    Similarly, the term catalyst relates to the fresh
catalyst as well as the regenerated catalyst. The enclosure compnses in
the bottom thereof, preferably in the median zone 20 thereof, a line 20
delivering a mixture of a gas phase and of a liquid phase (or feedstock).
Advantageously, the gas phase comprises at least partly hydrogen,
whereas the liquid phase essentially comprises hydrocarbons. The
mixture can possibly comprise  6 other phases such as water with air or
oxygen, a hydrocarbon or hydrocarbons with air or oxygen     A system 22
allowing to separate and to distribute the phases contained in the mixture
fed into the enclosure is thus arranged on this bottom, this system being
5referred to as decanter in the description hereafter,     As illustrated in
Figure 2, decanter 22 comprises a tubular housing 24 of generally
elongate shape in the direction of the enclosure, whose cross-section is
preferably smaller than the cross-section of this enclosure and whose
height is less than the height between bottom 16 of the enclosure and
support 14, 10TIns housing comprises a substantially circular peripheral
wall 26 delimited by a lower end wall 28 resting against bottom 16 of the
enclosure and an upper end wall 30 at a distance from support 14,    The
peripheral wall is fitted, in the vicinity of lower wall 28, with holes 32
allowing to provide communication between the inside of the housing and
the bottom of the 15 enclosure, These holes are advantageously evenly
distributed circumferentially all along the peripheral wall of the housing.
Besides the circular holes shown in the figure, there can be holes of any
shape and layout, such as oblong, square, rectangular holes, etc"
arranged symmetrically or not in relation to the general axis of the
housing, 
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Possibly, contrary to what is illustrated in Figure 2, the sections ofline 20, of bore 34

and of pipe 36 can be identical so as to limit pressure drops.

Upper wall 30 of the housing comprises an orifice 40 of circular shape, advantageously

coaxial to that of bore 34. Tills orifice provides sealed communication

with a discharge pipe 42 whose inlet 44 is located inside the housing willie being at a

distance from end 38 of supply pipe 36 and whose outlet 46 is at a distance from support

14. The part of the discharge pipe arranged inside the housing comprises, on the

peripheral wall thereof, at least one lateral opening 48, here in form of a vertical slot

extending from inlet 44 and ending before upper wall 30, whose dimensions and layout

allow to create a pressure drop for the gas, as described in the description hereafter.

Advantageously, as illustrated in Figure 2, the housing comprises means for increasing

the separation of the gas and of the liquid. These means include a honzontal plate 50,

referred to as splitter plate, which rests on inlet 44 of discharge pipe 42 while preferably

closing this inlet The surface area of this plate, preferably of circular shape,

is such that the section of the plate can range from the section of end 38 of pipe 36 to tile

total section ofthe enclosure. This plate can be perforated or have the shape ofa grate, or

it can be solid, as illustrated in the figure. In the latter configuration, the peripheral edge of

this plate is at a distance from tile inside of tile peripheral wall of tile housing so as to

allow a circular circulation passage 52.

During operation, the mixture of gas and liquid fed tlrrough supply line 20 enters

intake pipe 36 and flows out through end 38 of this pipe while contacting splitter plate 50.

After this introduction, tile liquid of tile mixture moves through gravity in the direction of

lower wall 28 with a sufficiently low descent velocity to allow tile gas bubbles G

disengaged from tile liquid to flow upwards in tile direction of upper wall 30

1 5

20

Lower wall 28 of the housing carries a bore 34, preferably circular and
coaxial to 20 the general axis of the housing, allowing sealed
communication with supply line 20 of the enclosure and wherein a
substantially vertical supply pipe 36 whose end 38 is arranged at a
distance from upper wall 30 is tightly connected,  7    Possibly, contrary to
what is illustrated in Figure 2, the sections ofline 20, of bore 34 and of pipe
36 can be identical so as to limit pressure drops.    Upper wall 30 of the
housing comprises an orifice 40 of circular shape, advantageously coaxial
to that of bore 34. Tills orifice provides sealed communication 5with a
discharge pipe 42 whose inlet 44 is located inside the housing willie being
at a distance from end 38 of supply pipe 36 and whose outlet 46 is at a
distance from support 14. The part of the discharge pipe arranged inside
the housing comprises, on the peripheral wall thereof, at least one lateral
opening 48, here in form of a vertical slot extending from inlet 44 and
ending before upper wall 30, whose dimensions  and layout 10allow to
create a pressure drop for the gas, as described in the description
hereafter.    Advantageously, as illustrated in Figure 2, the housing
comprises means for increasing the separation of the gas and of the
liquid. These means include a horizontal plate 50, referred to as splitter
plate, which rests on inlet 44 of discharge pipe 42 while preferably closing
this inlet The surface area of this plate, preferably of circular shape, 15is
such that the section of the plate can range from the section of end 38 of
pipe 36 to tile total section of the enclosure. This plate can be perforated
or have the shape of a grate, or it can be solid, as illustrated in the figure.
In the latter configuration, the peripheral edge of this plate is at a distance
from tile inside of tile peripheral wall of tile housing so as to allow a
circular circulation passage 51 20During operation, the mixture of gas and
liquid fed tlrrough supply line 20 enters intake pipe 36 and flows out
through end 38 of this pipe while contacting splitter plate 50. After this
introduction, tile liquid of tile mixture moves through gravity in the direction
of lower wall 28 with a sufficiently low descent velocity to allow tile gas
bubbles G disengaged from tile liquid to flow upwards in tile direction of
upper wall 30 
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through passage 52. Preferably, the descent velocity of the liquid ranges between 0.4

and 005 m/s to allow total decantation of the liquid before it leaves the housing. It can

be noted that, under the effect of the impact of the mixture on the splitter plate, the gas

bubbles separate from the mixture even more rapidly and in alarger proportion. A

separation of the phases of this mixture thus occurs, with a liquid phase (arrow L)

predominantly containing liquid and a gas phase predominantly containing gas

disengaged from the liquid.

The degassed liquid phase, i.e. freed of a large part of the gas, leaves housing 24

through holes 32 and enters the bottom ofthe enclosure.

Gas bubbles G gather at the level of the upperpart of the housing and form a gas

cushion 54 below upper wall 30 while delimiting a gas-liquid interface 56. This gas

cushion can be achieved notably through the presence of slots 48 in discharge pipe 42

whose dimensions and number are determined by the person skilled in the art in order

to create a pressure drop with the gas. Furthermore, these slots must allow to create a

sufficiently thick cushion layer to prevent the degassed liquid from being sucked into

pipe 42 while passing through these slots 48

Thus, after decantation of the mixture fed into the housing, there remains a gas-free

liquid, preferably located below splitter plate 50, which is discharged to the bottom of

the enclosure through holes 32, and a gas phase forming a gas cushion 54, preferably

located above plate 50, which is discharged through slots 48 and circulates in discharge

pipe 42 towards outlet 46 thereof

This disengaged gas produced by this decanter can then be used either with an
enclosure comprising a gas and liquid distribution plate (Figure 3), or with an enclosure
comprising only a support grate for the catalyst bed (Figure 5).

l 5
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8 through passage 52. Preferably, the descent velocity of the liquid ranges
between 0.4 and 005 m/s to allow total decantation of the liquid before it
leaves the housing. It can be noted that, under the effect of the impact of
the mixture on the splitter plate, the gas bubbles separate from the
mixture even more rapidly and in a larger proportion. A 5 separation of the
phases of this mixture thus occurs, with a liquid phase (an-ow L)
predominantly containing liquid and a gas phase predominantly containing
gas disengaged from the liquid.     The degassed liquid phase, i.e. freed of
a large part of the gas, leaves housing 24 through holes 32 and enters the
bottom of the enclosure. JOGas bubbles G gather at the level of the upper
part of the housing and form a gas cushion 54 below upper wall 30 while
delimiting a gas-liquid interface 56. This gas cushion can be achieved
notably through the presence of slots 48 in discharge pipe 42 whose
dimensions and number are determined by the person skilled in the art in
order to create a pressure drop with the gas. Furthermore, these slots
must allow to create a 15sufficiently thick cushion layer to prevent the
degassed liquid from being sucked into pipe 42 while passing through
these slots 48    Thus, after decantation of the mixture fed into the
housing, there remains a gas-free liquid, preferably located below splitter
plate 50, which is discharged to the bottom of the enclosure through holes
32, and a gas phase forming a gas cushion 54, preferably 20 located
above plate 50, which is discharged through slots 48 and circulates in
discharge pipe 42 towards outlet 46 thereof    This disengaged gas
produced by this decanter can then be used either with an enclosure
comprising a gas and liquid distribution plate (Figure 3), or with an
enclosure comprising only a support grate for the catalyst bed (Figure 5).
9 
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In Figure 3, enclosure l0 comprises a substantially horizontal chimney plate 60,

instead of perforated support 14, serving as a support for catalyst bed 12 and arranged

at a distance from bottom 16 of the enclosure while extending over the entire section of

this enclosure,

This plate comprises a multiplicity of perforations one part 62 of which is used for

distributing the gas coming from discharge pipe 42 onto bed 12, the other part 64 of

these perforations receiving vertical hollow tubes 66 referred to as chimneys in the

description below, These chimneys comprise open lower ends 68 dipping in the

degassed liquid 70 contained in the bottom of the enclosure and coming from housing

24, as well as upper ends72 communicating with bed 12,

Advantageously, the distance between outlet 46 of discharge pipe 42 and the lower

face of the plate is of the order of I to 100 mm, preferably l0 to 50 mm, and this

distance is shorter than the distance between this lower face and the lower end of

chimnevs 66.

Thus, the gas leaving discharge pipe 42 is sent below plate 60 where a gas overhead

74 forms and delimits an interface 76 between the gas and the degassed liquid 70. This

gas overhead is obtained as a result of the pressure drop achieved by perforations 62 of

the plate whose number, distribution and dimensions are determined by the person

skilled in the art in such away that interface 76 is located below gas outlet 46,

This outlet 46 is therefore always arranged in gas overhead 74 andthe gas directly

flows into this overhead without disturbins interface 76.

While the enclosure is operating, the gas of overheadT4 flows through perforations

62 whereas the degassed liquid circulates in chimneys 66. This gas and this liquid,

homogeneously distributed all along plate 60, then flow through the reactive catalyst

1 5
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In Figure 3, enclosure 10 comprises a substantially horizontal chimney
plate 60, instead of perforated support 14, serving as a support for
catalyst bed 12 and arranged at a distance from bottom 16 of the
enclosure while extending over the entire section of this enclosure,    This
plate comprises a multiplicity of perforations one part 62 of which is used
for distributing the gas coming from discharge pipe 42 onto bed 12, the
other part 64 of these perforations receiving vertical hollow tubes 66
referred to as chimneys in the description below, These chimneys
comprise open lower ends 68 dipping in the degassed liquid 70 contained
in the bottom of the enclosure and coming from housing 10 24, as well as
upper ends 72 communicating with bed 12,     Advantageously, the
distance between outlet 46 of discharge pipe 42 and the lower face of the
plate is of the order of 1 to 100 mm, preferably 10 to 50 mm, and this
distance is shorter than the distance between this lower face and the
lower end of chimneys 66, 15Thus, the gas leaving discharge pipe 42 is
sent below plate 60 where a gas overhead 74 forms and delimits an
interface 76 between the gas and the degassed liquid 70. This gas
overhead is obtained as a result of the pressure drop achieved by
perforations 62 of the plate whose number, distribution and dimensions
are determined by the person skilled in the art in such a way that interface
76 is located below gas outlet 46, 20This outlet 46 is therefore always
arranged in gas overhead 74 and the gas directly flows into this overhead
without disturbing interface 76.    While the enclosure is operating, the gas
of overhead 74 flows through perforations 62 whereas the degassed liquid
circulates in chimneys 66. This gas and this liquid, homogeneously
distributed all along plate 60, then flow through the reactive catalyst  Jo
bed in an ascending motion to achieve the desired reaction, then they
leave the enclosure through any means known to the person skilled in the
art    By way of example, the applicant has used an installation with an
enclosure such as the enclosure illustrated in Figure .3 with a water-air
system at 25C and I bar abs (0. I 5 MPa) 
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bed in an ascending motion to achieve the desired reaction, then they leave the enclosure

through any means known to the person skilled in the art

By way of example, the applicant has used an installation with an enclosure such as

the enclosure illustrated in Figure .3 with awater-air system at25"C and I bar abs (0. I

5 MPa)

The enclosure used is 500 mm in diameter and distribution plate 60 consists of 7

chimneys 35 mm in diameter and 400 mm in height, with 14 perforations 62 0.9 mm in

diameter.

Decanter 22 consists of a cylindrical housing 24 that is 170 mm in diameter and 300

l0 mm in height The splitter plate is solid and its diameter is 100 mm. It is located 100 mm

below the top of the housing (the upper gas coalescence zone can be 100 mm in height).

Gas-liquid mixture supply line 20 is 40 mm in diameter. The diameter of discharge

pipe 42 is 20 mm to 36 mm, 20 mm here, and it comprises a rectangular slot 48 of I mm

15 to 5 mm, I mm here The 20 holes 32 of the housing arc arranged l0 mm away from lower

wall28 and their diameter is l0 mm.

The results of the use of such an enclosure can be seen in the graph of Figure 4, with

the liquid phase flow rate as the abscissa and the gas phase flow rate as the ordinate, which

allows to define three operating zones .A>, <B> and <C>.

20 Thus, a first zone <A> for liquid flow rates from the neighbourhood of 0 to about

7Nm3lh and for gas flow rates from about .3Nm3lh to about 5.5Nm3lh allows to observe

that liquid passes through discharge pipe 42 and leaves through outlet 46.

The enclosure used is 500 mm in diameter and distribution plate 60
consists of 7 chimneys 35 mm in diameter and 400 mm in height, with 14
perforations 62 0.9 mm in diameter. Decanter 22 consists of a cylindrical
housing 24 that is 170 mm in diameter and 300 10mm in height The
splitter plate is solid and its diameter is 100 mm. It is located 100 mm
below the top of the housing (the upper gas coalescence zone can be 100
mm in height). Gas-liquid mixture supply line 20 is 40 mm in diameter. The
diameter of discharge      pipe 42 is 20 mm to 36 min, 20 mm here, and it
comprises a rectangular slot 48 of 1 mm 15 to 5 mm, 1 mm here The 20
holes 32 of the housing are arranged 10 mm away from lower wall 28 and
their diameter is 10 nun.    The results of the use of such an enclosure can
be seen in the graph of Figure 4, with the liquid phase flow rate as the
abscissa and the gas phase flow rate as the ordinate, which allows to
define three operating zones <A>, <B> and <C>. 20Thus, a first zone <A>
for liquid flow rates from the neighbourhood of 0 to about 7Nm3 1 h and
for gas flow rates from about .3Nm3 1 h to about 5.5Nm3lh allows to
observe that liquid passes through discharge pipe 42 and leaves through
outlet 46.  11    In second zone <B> where the liquid flow rates range from
the neighbourhood of 0 to about 7Nm3lh and the gas flow rates range
between about 3Nm3/h and about SNm3 lh to about S5Nm.31h, the
enclosure allows to achieve, by means of the decanter, a nearly perfect
separation between the liquid phase and the gas phase, with discharge
5of the gas phase only through pipe 42 and discharge of the liquid phase
only through holes 
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In second zone <B> where the liquid flow rates range from the neighbourhood of 0 to

about 7Nm3lh and the gas flow rates range between about 3Nm3lh and about SNm3lh to

about S5Nm.3lh, the enclosure allows to achieve, by means of the decanter, a nearly

perfect separation between the liquid phase and the gas phase, with discharge

of the gas phase only through pipe 42 anddischarge of the liquid phase only through holes

For the third zone <C>, the liquid flow rates range from the neighbourhood of 0

about 7Nm3lh and the gas flow rates range from about SNm3lh to about S.SNm3lh.

this zone, gas passes through holes 32. This disturbs the operation ofthe enclosure by

creating a sort of bubbling atinterfaceT6 ..

Consequently, the operation of this enclosure is preferred to obtain liquid and gas flow

rates corresponding to zone <A>, preferably to zone <B>.

In case of use of the decanter with an enclosure comprising only a grate 80 as a support

for the catalyst bed instead of perforated support 14, as illustrated in Figure 5,

decanter 22 is then also provided with a disengaged gas dispatcher 82 (or sparger). This

dispatcher allows to distribute, all along the section of the enclosure, and in a nearlv

homogeneous manner, the disengaged gas from outlet 46 of gas discharge pipe 42.

This dispatcher comprises at least one hollow radial transverse ann 84, substantially

horizontal, extending from pipe 42 infhe direction of wall l g of the enclosure.
Advantageously, a multiplicity of arms evenly arranged angularly from the pipe is
provided, for example six arms offset by 60" in relation to one another. This ann .o.np.ir"t
a connecting bore 86 allowing to connect, by any known means, such as brazing or
welding, the inside of this arm to outlet 46 of pipe 42. This arm also comprises a
multiplicity of nozzles 88 distributed along each arm and in an axial

to

In
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32.    For the third zone <C>, the liquid flow rates range from the
neighbourhood of 0 to about 7Nm3 1 h and the gas flow rates range from
about SNm3 1 h to about S.SNm31h. In this zone, gas passes through
holes 32. This disturbs the operation of the enclosure by 10creating a sort
of bubbling at interface 76     Consequently, the operation of this
enclosure is preferred to obtain liquid and gas flow rates corresponding to
zone <A>, preferably to zone <B>.    In case of use of the decanter with
an enclosure comprising only a grate 80 as a support for the catalyst bed
instead of perforated support 14, as illustrated in Figure 5,  15 decanter 22
is then also provided with a disengaged gas dispatcher 82 (or sparger).
This dispatcher allows to distribute, all along the section of the enclosure,
and in a nearly homogeneous manner, the disengaged gas from outlet 46
of gas discharge pipe 42.    This dispatcher comprises at least one hollow
radial transverse arm 84, substantially horizontal, extending from pipe 42
in the direction of wall 18 of the enclosure. 20Advantageously, a
multiplicity of arms evenly arranged angularly from the pipe is provided,
for example six arms offset by 60 in relation to one another. This ann
comprises a connecting bore 86 allowing to connect, by any known
means, such as brazing or welding, the inside of this ann to outlet 46 of
pipe 42. This arm also comprises a multiplicity of nozzles 88 distributed
along each arm and in an axial  12 direction in relation to bed 12.
Preferably, the free end of the arm opposite connection 86 is closed by
any means such as a plug. As illustrated in Figure 5, at least one tube 90
forming two arms 84, one forming the continuation of the other, is used
and connecting bore 86 is provided in the median zone ofthe tube.
5Operation of this enclosure is identical to that of the enclosure of Figure
3, with the exclusion of the presence of a gas overhead below the grate. 
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direction in relation to bed 12. Preferably, the free end of the arm opposite connection

86 is closed by any means such as a plug. As illustrated in Figure 5, at least one tube 90

forming two arms 84, one forming the continuation of the other, is used and connectins

bore 86 is provided in the median zone ofthe tube.

Operation of this enclosure is identical to that of the enclosure of Figure 3, with the

exclusion ofthe presence ofa gas overhead below the grate.

Thus, the disengaged gas circulating in pipe 42 of the decanter enters tube 90,

circulates in each arm 84 and leaves through nozzles 88, flows through grate 80 and

passes in an ascending motion onto bed 12. The degassed liquid 70 contained in the

bottom of the enclosure also flows through the grate and similarly onto bed 12 As

mentioned above, the gas and the liquid are collected in the upper part of the enclosure

by any known means in order to be treated and/or stored ..

Of course, without departing from the scope of the invention, decanter 22 with its

dispatcher 82 of Figure 5 can be used instead of the decanter of Figure 3, with the

advantage of achieving a gas overhead in a more rapid and homogeneous manner.

The variant of decanter 122 of Figure 6 differs from that of Figure 2 in that orifice

140 allows sealed communication with a gas discharge pipe 142 whose inlet 144 is

connected to this orifice without entering the housing and in that outlet 146 of this

discharge pipe carries gas circulation restriction means 148. These means consist of a

decrease in the section of outlet 146 |hat can be obtained by any means, such as a

washer 150 connected to this outlet and comprising a small-diameter central bore 152,

a grate, a plate comprising a multiplicity of bores, etc ..

Thus, this section decrease allows to achieve a pressure drop with the gas
disengaged from the liquid by thus creating gas cushion 54 below upper wall 30.

l 5

20

Thus, the disengaged gas circulating in pipe 42 of the decanter enters
tube 90, circulates in each arm 84 and leaves through nozzles 88, flows
through grate 80 and passes in an ascending motion onto bed 12. The
degassed liquid 70 contained in the 10 bottom of the enclosure also flows
through the grate and similarly onto bed 12 As mentioned above, the gas
and the liquid are collected in the upper part of the enclosure by any
known means in order to be treated and/or stored .. Of course, without
departing from the scope of the invention, decanter 22 with its dispatcher
82 of Figure 5 can be used instead of the decanter of Figure 3, with the 15
advantage of achieving a gas overhead in a more rapid and
homogeneous manner.    The variant of decanter 122 of Figure 6 differs
from that of Figure 2 in that orifice 140 allows sealed communication with
a gas discharge pipe 142 whose inlet 144 is connected to this orifice
without entering the housing and in that outlet 146 of this discharge pipe
carries gas circulation restriction means 148. These means consist of a 20
decrease in the section of outlet 146 that can be obtained by any means,
such as a washer 150 connected to this outlet and comprising a
small-diameter central bore 152, a grate, a plate comprising a multiplicity
of bores, etc .. Thus, this section decrease allows to achieve a pressure
drop with the gas disengaged from the liquid by thus creating gas cushion
54 below upper wall 30.  13    This decanter variant can also be used with
the enclosure of Figures 1, 3 or with the enclosure of Figure 5 with the
addition, in the latter case, of dispatcher 82"    The invention finds
applications, more particularly but not exclusively, in a fluid feed
hydrotreating method or n a distillate catalytic treatment using the
enclosure 5according to the invention" 
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This decanter variant can also be used with the enclosure of Figures I, 3 or with the

enclosure of Figure 5 with the addition, in the latter case, of dispatcher 82"

The invention finds applications, more pafticularly but not exclusively, in a fluid feed

hydrotreating method or in a distillate catalytic treatment using the enclosure

5 accordins to the invention"

The present invention is not limited to the examples described above and it encompasses

any variant and equivalent

Notably, for reasons of enclosure manufacture simplifrcation, housing 24 may comprise no

lower wall 28 and closing of this housing can be obtained by assembling

10 the lower part of wall 26 with bottom 16. This can be done by brazingor welding.

Similarly, it has been experimentally determined that the decanter with pipe 42 comprising

slots 48 allows operation over a wide range of liquid and gas flow rates without gas being

entrained in the liquid, whereas the decanter with pipe 142 comprising restriction means 148

provides better separation ofthe gas and ofthe liquid.

l5 Thus, when using a chimney plate, the decanter is preferably used with the pipe

comprising slots for pressure drop, because liquid entrainment in the gas has no impact, while

preventing gas entrainment in the liquid.

The present invention is not limited to the examples described above and
it encompasses any variant and equivalent    Notably, for reasons of
enclosure manufacture simplification, housing 24 may comprise no lower
wall 28 and closing of this housing can be obtained by assembling 10the
lower part of wall 26 with bottom 16. This can be done by brazing or
welding.    Similarly, it has been experimentally determined that the
decanter with pipe 42 comprising slots 48 allows operation over a wide
range of liquid and gas flow rates without gas being entrained in the liquid,
whereas the decanter with pipe 142 comprising restriction means 148
provides better separation of the gas and of the liquid. 15Thus, when
using a chimney plate, the decanter is preferably used with the pipe
comprising slots for pressure drop, because liquid entrainment in the gas
has no impact, while preventing gas entrainment in the liquid.  19 CLAIMS
1) An enclosure (10) comprising at least one packed bed (12) and supply
means (20) for delivering at the enclosure bottom a mixture of a liquid with
a gas, characterized in that the enclosure comprises a system (22) for
separating the liquid 5 phase and the gas phase of said mixture, in that
the system is arranged between bed (12) and said mixture supply means,
and in that this system comprises a housing (24) comprising flow means
(32) for the degassed liquid and discharge means (42, 44, 46, 48;
142,144,146,148) for the disengaged gas.         2) An enclosure as
claimed in claim I, characterized in that housing (24) comprises 10holes
(32) on the peripheral wall (26) thereof for the degassed liquid to flow
through. .3) An enclosure as claimed in claim 1 or 2, characterized in that
housing (24) comprises means (50) for increasing the gas and liquid
separation .. 
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CLAIMS

1) An enclosure (10) comprising at least one packed bed (12) and supply means (20)

for delivering at the enclosure bottom a mixture of a liquid with a gas, charact erized in that

the enclosure comprises a system (22) for separating the liquid

5 phase and the gas phase of said mixture, in that the system is arranged between bed (12)

and said mixture supply means, and in that this system comprises a housing (24)

comprising flow means (32) for the degassed liquid and discharge means (42, 44, 46, 48;

142,144,146,148) for rhe disengaged gas.

2) An enclosure as claimed in claim l, characteri zed in that housing (24) comprises

l0 holes (32) on the peripheral wall (26) thereof for the degassed liquid to flow rhrough .

.3) An enclosure as claimed in claim I or 2, characterized in that housing (24)

comprises means (50) for increasing the gas and liquid separation ..

4) An enclosure as claimed in claim .3, characteri zed inthat the increasing means

comprise a plate (50) arranged opposite mixhrre delivery means (20).

15 5) An enclosure as claimed in anyone ofthe previous claims, characterized in that

housing (24) compnses a supply line (36) arranged inside said housing and connected to

mixfure delivery means (20).

6) An enclosure as claimed in anyone of the previous claims, charactenzed in that

housing (24) compnses a gas discharge pipe (42, 142) compnsing pressure drop

20 creation means (48,148).

7) An enclosure as claimed in claim 6, characfenzed in that the pressure drop creation
means comprise at least one lateral opening (48) on pipe (42).

4) An enclosure as claimed in claim .3, characterized in that the increasing
means comprise a plate (50) arranged opposite mixture delivery means
(20). 155) An enclosure as claimed in anyone ofthe previous claims,
characterized in that  housing (24) comprises a supply line (36) arranged
inside said housing and connected to mixture delivery means (20).     6)
An enclosure as claimed in anyone of the previous claims, characterized
in that housing (24) comprises a gas discharge pipe (42, 142) comprising
pressure drop 20 creation means (48, 148).    7) An enclosure as claimed
in claim 6, characterized in that the pressure drop creation means
comprise at least one lateral opening (48) on pipe (42).  15         8) An
enclosure as claimed in claim 7, characterized in that one end (44) of the
discharge pipe is arranged inside the housing and in that the at least one
lateral opening (48) is arranged on said end"         9) An enclosure as
claimed in claim 6, characterized in that the pressure drop 5creation
means comprise a decrease (152) in the section of discharge pipe (142)"
10) An enclosure as claimed in anyone of the previous claims,
characterized in that housing (24) comprises a disengaged gas dispatcher
(82) allowing this gas to be distributed all along the section of the
enclosure" 
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8) An enclosure as claimed in claim 7, charucteized in that one end (44) ofthe discharge

pipe is arranged inside the housing and in that the at least one lateral opening (a8) is arranged

on said end"

9) An enclosure as claimed in claim 6, characterized in that the pressure drop

5 creation means comprise a decrease ( I 52) in the secrion of discharge pipe (142),,

l0) An enclosure as claimed in anyone of the previous claims, characterized

in that housing (24) comprises a disengaged gas dispatcher (82) allowing rhis gas to be

distributed all along the section ofthe enclosure"

II) An enclosure as claimed in claim 10, characterized in that dispatcher (82)

10 comprises at least one radial arm (84) provided with gas diffusion nozzles (88)"

12) An enclosure as claimed in claim l, characteized in that it comprises a

substantially horizontal plate (60) occupfng the entire section ofthe enclosure, hollow tubes

(66) running through said plate and perforations (62) provided on this plate so as to

communicate the two sides of said plate.

15 l3) A fluid feedstock hydrotreating method or a distillate catalyic treating

method using the enclosure as claimed in anyone of claims I to 12.

11) An enclosure as claimed in claim 10, characterized in that dispatcher
(82) 10comprises at least one radial arm (84) provided with gas diffusion
nozzles (88)"      12) An enclosure as claimed in claim 1, characterized in
that it comprises a substantially horizontal plate (60) occupying the entire
section ofthe enclosure, hollow tubes (66) running through said plate and
perforations (62) provided on this plate so as to communicate the two
sides of said plate. 1513)A fluid feedstock hydrotreating method or a
distillate catalytic treating method using the enclosure as claimed in
anyone of claims 1 to 12. 


