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narrowing parts or at or near the narrow parts of the passages. The
invention relates to a process for the catalyt-  The specification further
relates to an apparatus ic conversion of a liquid and/or a gas comprising
the  for carrying out the process of catalytic conver- steps of introducing
in the upper end of a vessel   5   sion of a liquid andlor a gas comprising
a vessel, in- the liquid to be converted and a gas or the gas to be  let
means for introducing into the vessel fluids and converted and a liquid,
passing said liquid and gas  catalyst particles arranged at the upper end
of the through a bed of catalyst particles within the ves-  vessel, support
means for supporting a bed of cata- sel, and removing the effluent obtained
by the cata-  lyst particles in the vessel, a grid of guide elements Wytic
conversion from the lower end of the vessel.  10   arranged in the vessel,
-wherein between adjacent Examples of such a process are hydroprocess-
elements a passage is defined, and discharge ing, hydrodesulphurization or
hydrocracking. A fur-  means for discharging from the vessel effluent and
ther example is the catalytic conversion of synthe-  catalyst particles at
the lower end of the vessel, as sis gas, comprising hydrogen and carbon
monoxide,   is known from GB-A 1 500 213. into hydrocarbons in the boiling
range of middle dis-  15  Another known apparatus contains a grid of hol-
tillates.                                            low bars having fluid
permeable outer walls in which These processes are exothermic. To control
the     hollow bars there are arranged spray means for in- temperatures in
the catalyst bed it is known to allow  troducing, during normal operation,
cooling fluid in the fluids participating in the conversion to flow out
the hollow bars, which cooling fluid will mix with the of the catalyst bed
into a plurality of hollow bars   20  fluids that pass from this catalyst
bed into the hol- with permeable walls, in which hollow bars the fluids
low bars. are mixed with cooling fluid, and to allow the cooled  It is an
object of the invention to provide an im- fluids to enter the catalyst bed
downstream the hol-  proved apparatus. low bars.
To this end the apparatus for carrying out a pro- A disadvantage of the
known process is that the   25   cess for the catalytic conversion of a
liquid and/or permeable walls can easily be blocked by fragments   a gas
according to the invention comprises a ves- of catalyst particles or by
deposits of coke from the  sel, inlet means for introducing into the vessel
flu- fluid, so that the fluids may have difficulties to  ids and catalyst
particles arranged at the upper end reach the mixing zone inside the hollow
bars.        of the vessel, support means for supporting a bed It is an
object of the present invention to over-  30   of catalyst particles in the
vessel, a grid of guide el- come the problem of controlling the temperature
of a  ements arranged in the vessel wherein between ad- catalyst bed in
which a process is carried out, with-  jacent elements a passage is
defined, discharge out encountering the above drawback.
means for discharging from the vessel effluent and From GB-A 1 500 213 a
process and an apparatus    catalyst particles arranged at the lower end of
the are known for catalytically treating hydrocarbons.  35   vessel,
characterized in that the grid is arranged The process comprises
introducing in the upper end   substantially perpendicular to the direction
of fluid of a vessel a liquid and gas, passing said liquid and  flow,
wherein between the parts of the outer surfac- gas through a bed of
catalyst particles within the   es of adjacent guide elements facing each
other a vessel, allowing the liquid and gas to pass through a  passage is
defined having in the direction of fluid plurality of passages defined
between the outer   40  flow a narrowing part, a narrow part and a widening
surfaces of guide elements, and removing the efflu-  .part, and that the
guide elements are provided .with ent obtained by the catalytic conversion
from the    means for introducing additional fluid into the pas- lower end
of the vessel. The guide elements defin-   sage, which means are arranged
along the narrow- ing the passages are triangular rods which are ar-  ing
part or at or near the narrow part of the pas- ranged such that they form a
surface containing a   45   sage. plurality of passages. The apparatus
described         The invention will now be described by way of ex- above
does not contain any means for controlling     ample in more detail with
reference to the drawings, the temperature in the bed of catalyst
particles.    wherein The present invention now relates to a process
Figure 1 shows schematically a longitudinal sec- for the catalytic
conversion of liquid and/or gas,  50  tion of the apparatus; which process
comprises the steps of introducing in    Figure 2 shows a cross-section of
the apparatus the upper end of a vessel a liquid and gas, passing  shown in
Figure 1 along the line Il-l; said liquid and gas through a bed of catalyst
parti-   Figure 3 shows detail IlIl of the apparatus shown des within the
vessel, allowing the liquid and gas to  in Figure 1 drawn to a scale larger
than the scale of pass through a plurality of passages defined be-  55
Figure 1; and tween the outer surfaces of guide elements, and re-    Figure
4 shows a cross-section of an alternative moving the effluent obtained by
the catalytic con-  design of a guide element. version from the lower end
of the vessel, charac-      Reference is now made to Figures 1, 2 and 3.
The terized in that the liquid and gas comprise a liquid to  apparatus
according to the invention comprises a be converted and a gas or a gas to
be converted   60   vessel 1, a fluid inlet 2 and a catalyst inlet 3 ar-
ayd a liquid, that the guide elements are arranged in  ranged at the upper
end of the vessel 1, and a fluid the bed of catalyst particles, and that
the passages  outlet 4 and a catalyst outlet 5 arranged at the lower
defined by the guide elements have in the direction  end of the vessel 1.
Furthermore, the vessel 1 com- of flow a narrowing part, a narrow part and
a widen-  prises a support cone 8 for supporting a bed of cat- ing part and
an additional fluid is introduced at the   65   alyst particles (not shown)
in the vessel 1, which 2    .3                 EP 0 212 689 B1
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; of              support cone 8 has a central opening 9 which is con-  the
fluid inlet 2. nected by means of tube 10 to the catalyst outlet 5.  In the
reactor an exothermic reaction will occur, itus              Furthermore,
the catalyst outlet 5 is provided with  wherein hydrogen and the sulphur in
the sulphur er- .-           valve means (not shown) for allowing or
stopping    containing hydrocarbon oil react to give hydrogen In-  j
discharging of catalyst particles from the vessel 1.  5   sulphide and a
substantially desulphurized hydro- nd                  In addition, the
vessel 1 is provided with a first  carbon oil. The mixture of hydrocarbon
oil and hy- the              grid 12 and a second grid 13, which grids are
ar-   drogen sulphide is allowed to flow in downward di- ,ta-
ranged at different levels in the vessel I substan-  rection and to pass
through upward tlung separator nts              tially perpendicular to the
direction of fluid flow  slits 40 arranged in the wall of the tube 1O Into
an ef- 3nt              through the vessel 1. Each grid comprises guide
ele-  10  fluent collecting space 41 below the support cone 8, ge
ments 14, which are connected to a ring-shaped     from which the mixture
is discharged.via fluid outlet nd               support member 18 joined to
the inner surface of the  4. Upon cooling, the formed hydrogen sulphide is
as               side-wall of the vessel 1. The guide elements per-
subsequently separated from the desulphurized hy- taining to the first grid
12 are preferably staggered  drocarbon oil In a suitable separator (not
shown). with respect to the guide elements pertaining to the   1s   When
the catalyst is deactivated, for example after -h      -       second grid
13.                                     6 to 12 months the process is
interrupted, all cata- n-                 Between the facing parts of outer
surfaces of    lyst particles are discharged from the vessel 1, and in
adjacent guide elements 14, and between the facing  the vessel I is
subsequently filled with fresh cata- parts of the outer surfaces of the
ring-shaped sup-  lyst particles. 31-      .       port member 18 and the
adjacent guide elements  20    In order to control the temperature in the
vessel there are defined passages indicated with refer-   addi- tional
fluid In the form of cooling fluid, compris- ence numeral 20. Each of the
passages 20 compris-  ing, for example, cooled desulphurized hydrocarbon es
in the direction of fluid flow a narrowing part 21, a  oil or quench gas,
is supplied to the additional fluid narrow part 22 and a widening part 23.
For the sake  inlet 32 pertaining to at least one of the grids 12 and of
clarity, the reference numerals referring to the   25   13, which cooling
fluid will enter the passages 20 parts of the passages 20 have only been
included in  through the outlet openings 35 near the narrow Figure 3.
parts 22 of the passages 20 (see Figure 3). j                  Each guide
element 14 comprises a triangular flu-  In this manner the reaction
products are cooled in id feed cap 25 (see Figure 3) having side walls 26
the region where the passage is reduced, and con- and a bottom wall 28, in
which fluid feed cap 25 a flu-  30  sequently where the fluid velocity and
turbulence id conduit 29 is arranged. Each ring-shaped sup-   are
increased. Thus an improved heat exchange be- port member 18 comprises a
fluid feed cap 30 having  tween the hot reaction products and the
additional side wall 26 and bottom wall 28, in which fluid feed  fluid is
obtained. cap 30 there is arranged a fluid supply conduit 31   To obtain a
sufficient heat exchange and a moder- which is in fluid communication with
the fluid con-  35   ate pressure drop over a grid, the total cross-sec-
duits 29 In the triangular fluid feed caps 25 and with  tonal area of the
passages 20 should be in the an additional fluid inlet 32 (see Figure 2).
range of from 30% to 60% of the cross-sectional Each of the fluid feed caps
25 and 30 is support-  area of the vessel 1, and preferably In the range of
ed by a support beam 33. The fluid feed cap is so  from 45% to 55%. wide
that the bottom wall 28 extends beyond the sup-   40  The bottom walls 28
of the fluid feed caps 25 and port~beam 33, along the length of the support
beam  30 extend beyond the support beams 33. When the 33. In the part of
the bottom wall 28 extending be-  vessel is filled with catalyst particles
(not shown), yond the support beam  33 there are arranged       these
particles will be so distributed in the vessel 1 means for intro-ducing
additional fluid into a pas-  that under the sides of the bottom walls 28
extending sage in the form of a row of outlet openings 35 (see   45
beyond the support beams 33 there exist catalyst- Figure 3), which are in
fluid commu-nication with the  free distribution spaces 42 (see Figure 3)
extending fluid conduit 29, or, for the outlet openings 35 per-  in
longitudinal direction of the support beams 33. taining to the ring-shaped
support member 18, with  Since the fluid outlet openings 35 are arranged In
the fluid supply conduit 31.                       the side of the bottom
walls 28 extending beyond the It will be appreciated that the above
described de-  5o  support beam 33, cooling fluid is introduced in the
tails of the guide elements and ring-shaped support  distribution spaces 42
so that, before it enters the member pertaining to the second grid 13 are
included  bed of catalyst particles, the cooling fluid is as well in the
guide element and the ring-shaped sup-  uniformly distributed In the
distribution spaces 42. port member pertaining to the first grid 12.
This reduces the change of a non-uniform tempera- The process of catalytic
conversion. of sulphur  55  ture distribution in the catalyst bed in the
passages containing hydrocarbon oil into a substantially sul-  20.
phur-free hydrocarbon oil with the use of hydrogen   In order to obtain a
uniform distribution of liquid will now be described. Catalyst particles
are sup-  flowing through the widening part 23 of each pas- plied via the
catalyst inlet 3 until the space above  sage 20, the acute angle 43 between
the vertical the support cone 8 and in the tube 10 is filled with a   60
and the part of the outer surface of a guide element bed of catalyst
particles (not shown). Subsequently  14 or of the ring-shaped support
member 18 defln- a mixture of sulphur containing hydrocarbon oil and  ing
the widening part 23 should be matched with the hydrogen, at a temperature
in the range of from 300  liquid spreading angle. For liquids flowing
through a OC to 500 00 and at a pressure in the range of from  bed of
convention-al catalyst particles the acute 3 MPa to 25 MPa, is introduced
into the vessel 1 via  65  angle 43 is in the range of from 3e to 1 O0. 3
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part 23 of each passage 20 has a beneficial effect  ment 45 comprises a
triangular fluid feed cap 46         flu on the efficiency of reaction
because non-uniform  supported by a support beam 47. Each side wall of
flrw contacting of the liquid with catalyst and conse-  the triangular
fluid feed cap 46 comprises a lower         dr. *- aendy non-uniform
temperature distribution in the   5   strip 48 and an upper strip 49
extending along the  pr italyst bed and consequently non-uniform fouling
length of the guide element 45, and so arranged one of catalyst particles
is avoided.                  above the other that the lower part of the
upper In the above described process, deactivated cat-  strip 49 overlaps
the upper part of the lower strip      lic alyst is refreshed only after
substantially long peri-  48. Means for introducing additional fluid into a
id ods. In an alternative embodiment of the Invention,  10   passage in the
form of a row of outlet openings 50  hE a volume of catalyst particles is
discharged from  are arranged along the narrowing part of a passage the
vessel and is replaced by a volume of fresh cat-  in the area where the
upper strip 49 overlaps the       SL alyst particles introduced into the
vessel via the  lower strip 48, which area extends along the guide
(s catalyst Inlet 3. Moving the catalyst bed In bunker  element 45.
tic flow-over a small distance so as to allow replacing a   15    In
addition, bottom wall 53 of the fluid feed cap 46  th volume of deactivated
catalyst particles by a vol-  is so wide that it extends beyond the support
beam ume of fresh catalyst particles may be carried out  47, and means for
introducing additional fluid in the     ul at short intervals, for example
once a day.        form of a row of outlet openings 54 are arranged in
al To ensure that, when the catalyst particles in the  the part of the
bottom wall 53 extending beyond the     ct narrowing part 21 of a passage
20 move downwardly  20  support beam 47.
ti1 in a uniform manner, so that the catalyst particles  The outlet
openings 50 and 54 are in fluid commu-rE - near the surfaces defining the
narrowing part 21 will  nication with a fluid conduit 55 arranged within
the  a 'rove at about the same velocity as the catalyst par-  triangular
fluid feed cap 46, which fluid conduit 55 .les in the central part of the
narrowing part 21,   is in fluid communication with the fluid supply
conduit     b -the acute angle 44 between the vertical and the   25  31
pertaining to the ring-shaped support member 18       u part of the outer
surface of a guide element 14 or of  (see Figure 3).
I the ring-shaped support member 18 defining the nar-   During normal
operation, the vessel is filled with rowing part 21 should be so selected
that mass flow  a bed of catalyst particles (not shown) so distribut- will
occur. For conventional catalyst particles the  ed in the vessel that there
exist catalyst-free dis- acute angle 44 is in the range of from 100 to 400.
30  tributor spaces 56 and 57 below the area where the     a In an
alternative process a gas is converted to a  strips 49 overlap the strips
48 and below the sides       e liquid, and, to this end a mixture of gas
and liquid is  of the bottom wall 53 extending beyond the support
introduced into the vessel through the fluid inlet 2.  beam 47. Additional
fluid, supplied to the fluid con- An example of such a process is the
conversion   duits 55 pertaining to the guide element 45 of each of
synthesis gas, comprising hydrogen and carbon   35   grid, will be
introduced via the openings 50 and 54  - monoxide, into a liquid
hydrocarbon in the boiling  into the narrowing parts and near the narrow
part of range of a middle distillate.                      each passage. In
this process a mixture of synthesis gas and re-  The fluid feed cap
pertaining to a ring-shaped           t cycled liquid hydrocarbon at a
temperature in the   support member can as well be provided with a side
range of from 200 OC to 250 'C and at a pressure in  40   wall comprising
two strips extending along the sup- the range of from 2 MPa to 4 MPa is
introduced in   port member and so arranged that the lower part of the
catalyst bed in the reactor. In such a process  the upper strip overlaps
the upper part of the lower the purpose of the liquid is to transfer heat
so as to  strip, wherein means for introducing additional fluid obtain a
uniform temperature distribution in the cata-  into the passage are
arranged in the area where the lyst bed in the vessel. During normal
operation   45   upper strip overlaps the lower strip. oled recycled liquid
hydrocarbon product is sup-   The acute angle between the outer surfaces of
Ned to the additional fluid inlets 32 and enters the  the strips and the
vertical should be in the range of vessel 1 through the outlet openings 35
in order to  from 10O to 40. cool the products.
The sides of the triangular fluid feed cap may The apparatus described with
reference to Fig-  50   comprise more than two strips, for example 3 to 5,
ure 1 is provided with two grids of guide elements; a  extending along the
guide element and so arranged very small apparatus can be provided with
only one  one above the other that the lower part of the upper grid of
guide elements, and, on the other hand, a  strip overlaps the upper part of
the lower strip, larger apparatus can be provided with more than    wherein
means for introducing additional fluid are one grid, for example 3 to 10
arranged at different  55   arranged in the area where the upper strip
overlaps levels in the vessel.                              the lower strip
so as to allow introduction of addi- In the guide elements described with
reference to  tional fluid into the narrowing part or at the narrow Figure
3, the means for introducing additional fluid  part of a passage. Into a
passage are arranged in the sides of the bot-  Each row of outlet openings
35 (see Figure 3), 50 tom wall extending beyond the support beam, so that
60  and 54 (see Figure 4) extend along the correspond- during normal
operation additional fluid is intro-  ing guide elements, such a row of
outlet openings duced near the narrow part of the passage.         can at
least partly be replaced by a slit extending Reference is now made to
Figure 4 showing a      along at least part of the guide element. guide
element 45 that can replace part of, or all     During normal operation,
additional fluid in the guide elements 14 in the grids 12 and 13 as
described   8s  form of a fluid required for the catalytic conversion 4 LE'
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fluid is hydrogen gas supplied to maintain a required  alytic conversion of
a liquid and/or a gas comprising ratio between the volumes of sulphur
containing hy-  a vessel, inlet means for introducing into the vessel
drocarbon oil and hydrogen in the above described    fluids and catalyst
particles arranged at the upper process of catalytic conversion of a
sulphur con-   5   end of the vessel, support means for supporting a
taining hydrocarbon oil.                             bed of catalyst
particles in the vessel, a grid of Where the process of catalytic
conversion of a     guide elements arranged in the vessel wherein be-
liquid and/or a gas is endothermic, the additional flu-  tween adjacent
elements a passage is defined, dis- id comprises a heating fluid, for
example steam, or  charge means for discharging from the vessel ef- heated
fluid required for the catalytic conversion.  10  fluent and catalyst
particles arranged at the lower In an alternative embodiment, fluids can be
end of the vessel, characterized in that the grid is sucked into the upper
part of the fluid feed cap 46  arranged substantially perpendicular to the
direc- (see Figure 4) through openings 50, mixed with addi-  tion of fluid
flow, wherein between the parts of the tional fluid and introduced into the
passages        outer surfaces of adjacent guide elements facing through
openings 54.                            1s   each other a passage is
defined having in the direc- In the apparatus described with reference to
Fig-  tion of fluid flow a narrowing part, a narrow part and ure 1 the
support means for supporting a bed of cat-  a widening part, and that the
guide elements are pro- alyst particles in the vessel I comprises a support
vided with means for introducing additional fluid into cone 8. In an
alternative embodiment of the inven-   the passage, which means are
arranged along the tion the catalyst bed may be supported by a perfo-   20
narrowing part or at or near the narrow part of the rated plate or a wire
mesh which have the additional  passage. advantage of enhancing the
catalyst/fluid separa-      6. Apparatus as claimed in claim 5,
characterized tion. The catalyst bed may also be supported by the   in that
a guide element comprises a triangular fluid bottom wall of the vessel 1.
In addition, gas and liq-  feed cap having two side walls and a bottom
wall, uid can be supplied to the vessel via separated inlet  25   which
fluid feed cap is supported by a support beam means.
of which the outer surface has an inverse triangu- It will be appreciated
that the apparatus may com-  Jar cross-section. prise more than one bed of
catalyst particles ar-       7. Apparatus as claimed in claim 6,
characterized ranged axially spaced apart in the vessel, wherein   in that
a side wall of the fluid feed cap is-formed by at least one of the beds is
provided with the guide el-  30   at least two strips extending along the
guide element ements as described hereinabove.                      and so
arranged one above the other that the lower part of the upper strip
overlaps the upper part of the lower strip, and wherein fluid passages are
ar- Claims                                                ranged in the
area where the upper strip overlaps 35  the lower strip. 1. Process for the
catalytic conversion of a liquid  8. Apparatus as claimed in claim 6 or 7,
charac- and/or a gas, comprising.-the steps of introducing in  terized in
that the bottom wall of the fluid feed cap is the upper end of a vessel a
liquid and gas, passing   so wide that the bottom wall extends beyond the
sup- said liquid and gas through a bed of catalyst parti-  port beam, and
wherein the means for introducing cles within the vessel, allowing the
liquid and gas to   40   additional fluid comprise openings arranged in the
pass through a plurality of passages defined be-      part of the bottom
wall extending beyond the support tween the outer surfaces of guide
elements, and re-   beam. moving the effluent obtained by the catalytic
con-      9. Apparatus as claimed in any one of the claims version from the
lower end of the vessel, charac-     5-8, characterized in that the total
cross-sectional terized in that the liquid and gas comprise a liquid to
45   area of the passages is in the range of from 30% to be converted and a
gas or a gas to be converted       60% of the cross-sectional area of the
vessel. and a liquid, that the guide elements are arranged in   10.
Apparatus as claimed in any one of the claims the bed of catalyst
particles, and that the passages  5-9, characterized in that the acute
angle between defined by the guide elements have in the direction   the
part of the outer surface of a guide element de- of flow a narrowing part,
a narrow part and a widen-   so  fining the narrowing part of the passage
and the ing part and an additional fluid is introduced at the  vertical is
in the range of from 100 to 400. narrowing parts or at or near the narrow
parts of       11. Apparatus as claimed in any one of the claims the
passages.                                         5-1 0, characterized in
that the acute angle between 2. Process as claimed in claim 1,
characterized in  the part of the outer surface of a guide element de- that
the additional fluid comprises a cooling fluid.  55   fining the widening
part of the passage and the ver- 3. Process as claimed in claims 1 or 2,
character-  tical is in the range of from 3O to 100. ized in that the
additional fluid comprises a fluid re-  12. Apparatus as claimed in any one
of the claims quired for the catalytic conversion.                  5-11,
characterized in that the catalytic convertor 4. Process as claimed in any
one of the claims 1-  comprises two or more grids of guide elements ar- 3,
characterized in that the process further corn-   60   ranged at different
levels in the vessel. prises discharging at the lower end of the vessel a
13. Apparatus as claimed in claim 12, character- yolume of catalyst
particles and introducing in the   ized in that the guide elements of a
grid are stag- upper end of the vessel a volume of catalyst parti-  gered
with respect to the guide elements of an adja- cles to replace the
discharged volume of catalyst     cent grid. particles.
65 5    7                   EP 0 212 689 B1                  8 can be
supplied. An example of such an additional     5. Apparatus for carrying
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ratio between the volumes of sulphur containing hy-  a vessel, inlet means
for introducing into the vessel drocarbon oil and hydrogen in the above
described   fluids and catalyst particles arranged at the upper process of
catalytic conversion of a sulphur con-   5   end of the vessel, support
means for supporting a taining hydrocarbon oil.
bed of catalyst particles in the vessel, a grid of Where the process of
catalytic conversion of a    guide elements arranged hI the vessel wherein
be- liquid and/or a gas is endothermic, the additional flu-  tween adjacent
elements a passage is defined, dis- id comprises a heating fluid, for
example steam, or  charge means for discharging from the vessel ef- heated
fluid required for the catalytic conversion.  10  fluent and catalyst
particles arranged at the lower In an alternative embodiment, fluids can be
end of the vessel, characterized in that the grid is sucked into the upper
part of the fluid feed cap 46  arranged substantially perpendicular to the
direc- (see Figure 4) through openings 50, mixed with add-  tion of fluid
flow, wherein between the parts of the tional fluid and introduced into the
passages       outer surfaces of adjacent guide elements facing through
openings 54.                           15   each other a passage is defined
having In the direc- In the apparatus described with reference to Fig-
tion of fluid flow a narrowing part, a narrow part and ure 1 the support
means for supporting a bed of cat-  a widening part, and that the guide
elements are pro- alyst particles in the vessel 1 comprises a support
vided with means for introducing additional fluid into cone S. In an
alternative embodiment of the inven-  the passage, which means are arranged
along the tion the catalyst bed may be supported by a perfo-   20
narrowing part or at or near the narrow part of the rated plate or a wire
mesh which have the additional  passage. advantage of enhancing the
catalyst/fluid separa-      6. Apparatus as claimed in claim 5,
characterized tion. The catalyst bed may also be supported by the  in that
a guide element comprises a triangular fluid bottom wall of the vessel 1.
In addition, gas and liq-  feed cap having two side walls and a bottom
wall, uid can be supplied to the vessel via separated inlet  25   which
fluid feed cap is supported by a support beam means.
of which the outer surface has an inverse triangu- It will be appreciated
that the apparatus may corn-  lar cross-section. prise more than one bed of
catalyst particles ar-      7. Apparatus as claimed in claim 6,
characterized ranged axially spaced apart in the vessel, wherein  in that a
side wall of the fluid feed cap is formed by at least one of the beds is
provided with the guide el-  30   at least two strips extending along the
guide element ements as described hereinabove.                     and so
arranged one above the other that the lower part of the upper strip
overlaps the upper part of the lower strip, and wherein fluid passages are
ar- Claims                                               ranged in the area
where the upper strip overlaps 35  the lower strip. 1. Process for the
catalytic conversion of a liquid  8. Apparatus as claimed in claim 6 or 7,
charac- and/or a gas, comprising the steps of introducing in  terized in
that the bottom wall of the fluid feed cap is the upper end of a vessel a
liquid and gas, passing  so wide that the bottom wall extends beyond the
sup- said liquid and gas through a bed of catalyst parti  port beam, and
wherein the means for introducing des within the vessel, allowing the
liquid and gas to   40   additional fluid comprise openings arranged in the
pass through a plurality of passages defined be-     part of the bottom
wall extending beyond the support tween the outer surfaces of guide
elements, and re-  beam. moving the effluent obtained by the catalytic con-
9. Apparatus as claimed in any one of the claims version from the lower end
of the vessel, charac-    5-8, characterized in that the total
cross-sectional terized In that the liquid and gas comprise a liquid to
45   area of the passages is in the range of from 30% to be converted and a
gas or a gas to be converted      60% of the cross-sectional area of the
vessel. and a liquid, that the guide elements are arranged in  10.
Apparatus as claimed in any one of the claims the bed of catalyst partides,
and that the passages  5-9, characterized In that the acute angle between
defined by the guide elements have in the direction  the part of the outer
surface of a guide element de- of flow a narrowing part, a narrow part and
a widen-   50  fining the narrowing part of the passage and the Ing part
and an additional fluid is introduced at the  vertical is in the range of
from 100 to 400. narrowing parts or at or near the narrow parts of      11.
Apparatus as claimed in any one of the claims the passages.
5-10, characterized in that the acute angle between 2. Process as claimed
in claim 1, characterized in  the part of the outer surface of a guide
element de- that the additional fluid comprises a cooling fluid.  55
fining the widening part of the passage and the ver- 3. Process as claimed
in claims 1 or 2, character-  tical is in the range of from 30 to 100. ized
in that the additional fluid comprises a fluid re-  12. Apparatus as
claimed in any one of the claims quired for the catalytic conversion.
5-11, characterized in that the catalytic convertor 4. Process as claimed
in any one of the claims 1-  comprises two or more grids of guide elements
ar- 3, characterized in that the process further corn-   60  ranged at
different levels in the vessel. prises discharging at the lower end of the
vessel a    13. Apparatus as claimed in claim 12, character- yolume of
catalyst particles and introducing in the  ized in that the guide elements
of a grid are stag- upper end of the vessel a volume of catalyst parti-
gered with respect to the guide elements of an adja- des to replace the
discharged volume of catalyst     cent grid. particles.
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R- TlGssokeit undloder eines Gases, be! welchem eine  kennzeichnet, daB ein
Ffhrungselement sine drei-       gaz JAssigkeit und Gas in das obere Ends
sines Ge-   5   eckfOrmige FluidzufOhrkappe aufweist, die zwei         ou u
faes eingeffhrt wird, die FlRssigkeit und Gas      Seitenwande und sine
Bodenwand hat und die durch        6elef durch sin Bett von
Katalysatorteilchen in dem Ge-  einen Tragbalken abgestOtzt ist, dessen
Au~enfl&-       less fa  hindurchtreten gelassen werden, der FlOssig-   che
einen umgekehrten dreieckformigen Quer-              par keit und Gas sin
Durchgang durch sine Mehrzahl     schnitt hat.
'6cm von Durchg~ngen ermoglicht wird, die zwlschen den   10    7.
Vornchtung nach Anspruch 6, dadurch ge-        6tro AuBenflAchen  von
FOhrungselementen  gebildet     kennzeichnet, daB sine Seitenwand der
Fluldzuf`hr-       tion sind, und der durch die katalytische Umwandlung
kappe durch wenigstens zwei Streifen gebildet !st,       tr6c erhaltene
AusfluB am untbren Ends des GefaBes      die sich entlang des
FOhrungselementbs erstrecken        etro entfernt wird, dadurch
gekennzeichnet, daB die     und derart Obereinander angeordnet sind, daB
der           2 FlOssigkelt und Gas sine umzuwandelnde FlOssig-   15
untere Tell des oberen Strelfens den oberen Tell     enO keit und sin Gas
oder sin umzuwandelndes Gas und   des unteren Streifens Oberlappt, und
wobei Fluid-        froil sine Fl~ssigkelt aufweisen, daB die F~hrungsele-
durchgange in dem Bereich oder in der Flache ange- mente in dem Bett.aus
Katalysatorteilchen angeord-  ordnet sind, in welchem bzw. in welcher der
obere       rac net sind und daB die durch die F~hrungselemente    Streifen
den unteren Streifen OberlappL                   un gebildeten Durchgange
in der. FlieBrichtung einen   20  8. Vorrichtung nach Anspruch 6 oder 7,
dadurch         l ,sich verengenden Teil, einen engen Teil und einen
gskennzeichnet, daB die Bodenwand der Fluidzu-            cat -ich
erweitemden Tell aufweisen und sin zusatzli-  f~hrkappe so welt ist, daB
die Bodenwand sich Ober        pre l5es Fluid an den sich verengenden
Teilen oder an    den Tragbalken hinaus erstreckt, und wobei die Mit-
du oder nahe den engen Teilen der Durchgange einge-   tel zum Einf~hren
zusatzlichen Fluids Oftnungen           set f~hrt wird.
25  aufweisen, die in dem Tell der Bodenwand angeord-          r6c 2.
Verfahren nach Anspruch 1, dadurch gekenn-    net sind, der sich Ober den
Tragbalken hinaus er-         Po zeichnet, daB das zus&tzliche Fluid sin
KOhifluid  streckt.                                                  ca
aufweist.                                            9. Vorrichtung nach
irgendeinem der AnsprOche 3. Verfahren nach Anspruch I oder 2, dadurch
5 bis 8, dadurch gekennzeichnet, daB die Gesamt-          co
gekennzeichnet, daB das zusatzliche Fluid sin fOr  30   querschnittsflache
der Durchgange im Bereich von     se die katalytische Umwandlung
erforderliches Fluid   30% bis 60% der Querschnittsflache des Gefafes
sit autweist.                                          liegt. 4. Verfahren
nach irgendeinem der AnsprOche 1       10. Vorrichtung nach irgendeinem der
AnsprOche         I'e bis 3, dadurch gekennzeichnet, daB be! dem Verfah-  5
bis 9, dadurch gekennzeichnet, daB der spitze          SL ron weiterhin am
unteren Ends des GefaBes sin Vo-  35   Winkel zwischen dem Teil der
AuBenflache sines        ty' lumen bzw. sine Menge von Katalysatortellchen
ab-    -  FOhrungselementes, der den sich verengenden Teil      di gegeben
wird und am oberen Ends des GefaBes sin    des Durchganges bildet, und der
Vertikalen im Be-          fir Volumen oder sine Menge von
Katalysatortelichen     reich von 10 bis 400 liegt.
di eingefohrt wird, um das abgegebene Volumen bzw.       11. Vorrichtung
nach irgendeinem der AnsprOche         le die abgegebene Menge von
Katalysatorteilchen zu   40   5 bis 10, dadurch gekennzeichnet, daB der
spitze       ir ersetzen.                                          Winkel
zwischen dem Teil der AuBenflache sines             s 5. Vorrichtung zum
Durch[fihren des Verfah-      F~hrungselementes, der den sich erweitemden
Teil          rr rens der katalytischen Umwandlung einer FlOssig-   des
Durchganges bildet, und der Vertikalen im Be-          b keit und/oder
sines Gases, umfassend sin GefaB,     reich von 3o bis 10 liegt. 'ne
EinlaBeinrichtung zum Einffhren von Fluiden   45  12. Vorrichtung nach
irgendeinem der AnsprOche         F id Katalysatortsilchen in das GefaB,
wobei die Elm-  5 bis 11, dadurch gekennzeichnet, daB der kata-
C laBeinrichtung am oberen Ends des GefaBes ange-    lytische Umwandler
zwei oder mehr Gitter aus FOh-           L ordnet ist, sine Trageinrichtung
zum Abstfrtzen ei-  rungselementen aufweist, die in dem GefaB an un- nes
Bettes von Katalysatorteilchen in dem GofiB,   terschiedlichen Hohen
angeordnet sind.                     f sin Gitter aus FOhrungselementen,
die in dem GefAB   50  13. Vorrichtung nach Anspruch 12, dadurch ge-
angeordnet Sind, wobei zwischen benachbarten Ele-  kennzeichnet, daB die
FOhrungselemente sines Git- menten sin Durchgang gebildet ist, sine
Abgabeein-  ters mit Bezug auf die F~hrungselemente sines be-  ' richtung
am unteren Ends des GeffBes zum Abge-     nachbarten Gitters versetzt bzw.
gestaffelt ange- ben des Ausfiusses und Katalysatorteilchen aus     ordnet
sind. dem GefaB, dadurch gekennzeichnet, daB das'Git-  55 ter im
wesentlichen rechtwinklig zur FleBrichtung   Revendications des Fluids
angeordnet ist, zwischen den Teilen der AuBenfliachen benachbarter
F~hrungselemente, die      1. Proc6d6 de conversion catalytique d'un
liquids einander zugewandt sind, sin Durchgang gebildet    etlou d'un gaz,
ce procede comprenant les 6tapes ist, der in Richtung des Fluidflusses
einen sich ver-  60   qui consistent a introduire, dans l'extremite sup6-
engenden Teil, einen engen Teil und einen sich er-  Heure d'un recipient,
un liquids et un gaz, & faire weiternden Tell aufweist, und daB die
Ffhrungsele-  passer le liquids et le gaz a travers un lit de particu-
mente mit Mitteln versehen sind zum Einf~hren von  les de catalyseur
contenues dans le r6cipient, & zusatzlichem Fluid in den Durchgang, wobei
diese   laisser le liquids et le gaz traverser une pluralit6 de Mittel
entlang des sich verengenden Teiles oder an   65   passages d6finis entre
les surfaces ext6rieures 6~~~~~~~~~~~~~~~~~~~    11                 EP 0
212 689 B1                   12 d'6l6ments guides, et a 6liminer l'effluent
obtenu par  vre la parlie sup6rieure de la bands inferioure, des la
conversion catalytique depuis l'extr6mit6 intfrieu-  passages de fluids
etant dispos6s dans la zone ob re du recipient, caract6rise6 en ca que Is
liquide et le  la bande sup6rieure recouvre la bands inf6rieure. gaz
comprennent un liquid. A transformer et un gaz,    8. Dispositif selon la
revendication 6 ou 7, carac- 



ou un gaz a transformer et un liquide, on ce que les   5   t6ris6 en ae que
la paroi de fond du couvercle 6l6ments guides sont dispos&e dans le lit de
particu-  d'amen6s du fluids est si large que la paroi de fond pes de
catalyseur et en ce qug les passnes dsfinis   se prolongs au-dela de la
poutre support, lbs dispo- par les; elements guides possedent, dons le sons
de  sitifs d'introduction de fluids additlonnel compre- i'ecoulement, une
partie qui se r6trecit, une parte  nant des ouvertures disposees dans la
partie de la 6troite et une partie qui s'6largit et un fluids addi-  1O
paroi de fond se prolongeant au-dela de la poutre tionnel est introduit au
niveau des parties qui se re-  support. trecissent ou au niveau ou A
proximit6 des parties     9. Dispositif selon Pune quelconque des revendi-
6troites des passages.                               cations 5-8,
caract6es6 en ca quo la surface totals 2. Procede selon la revendication 1,
caract6ris6   de la section droite des passages est dans l'inter- en ca quo
le fluids additionnel comprend un fluids re-   15   valle de 30% & 60% de
la surface de la section droi- froidissant.
to du r6cipient. 3. Procedb selon les revendications 1 ou 2, ca-      10.
Dispositif selon l'une quelconque des revendi- racterise en ce quo Is
fluide additionnel comprend   cations 5-9, caractbris6 en ca quo l'angle
aigu en- un fluide n6cessaire a la conversion catalytique.    tre la partie
de la surface exterieure d'un 6l6ment 4. Procede selon l'une quelconque des
revendi-  20   guide definissant la partie qui se r6tr6cit du passa-
cations 1-3, caract6rise en ae quo le proced6 corn-  ge et la verticale est
dans l'intervalle de 10 A 400. prend en outre la d6charge, a l'extremite
inferieure   11. Dispositif selon l'une quelconque des revendi- du
recipient, d'un volume de particules de cataly-   cations 5-10, caractlrise
en ca que l'angle aigu en- seur et l'introduction, dans l'extremit6
superieure du  tre la partie de la surface exterioure d'un 6l6ment
r6cipient, d'un volume de particules de catalyseur   25   guide definissant
la partie qui s'4largit du passage pour remplacer le volume d6charg6 de
particules de   et la verticale est dans l'intervalle de 3 & 100.
catalyseur.                                            12. Dispositif selon
lune quelconque des revendi- 5. Dispositif pour mettre en ceuvre un procede
de  cations 5-11, caracterise en ca que Ie reacteur de conversion
catalytique d'un liquids estou d'un gaz   conversion catalylique comprend
deux ou plus de selon l'invention comprenant un recipient, un dispo-   30
deux r6seaux d'6l6ments guides disposes a diffe- sitif d'entree pour
introduire, dane Is recipient, des  rents niveaux dans le r6cipient.
fluldes et des particules de catalyseur dispos6es A     13. Dispositif
selon la revendication 12, caract6ri- I'extrbmite superieure du recipient,
an dispositif de  se en ca que les blements guides dun r6seau sont support
pour supporter un lit de particules do cata-  d~cal6s par rapport aux
6l6ments guides d'un r6- lyseur dans le r6cipient, un reseau ddlements gui-
35   seau adjacent. des dispos6 dans le r6cipient, un passage 6tant de-
fini entre des el6ments adjacents, et un dispositif de decharge pour
decharger du recipient 'Teffluent et les particules de catalyseur disposees
A l'extremite inf6rieure du recipient, caracterise en ce quo le r6-   40
seau est dispos6 essentiellement perpendiculaire- ment a la direction de
l'ecoulement du fluide, les par- ties des surfaces exterieures d'6l6ments
guides ad- jacents en regard l'une de lautre definissant un passage ayant,
dans le sens de l'ecoulement du flui-  45 de, une partie qui se retr6ct,
une partie 6troite et une partie qui s'elargit, et en ce que les el6ments
guides sont munis d'un dispositif pour introduire du fluids additionnel
dans le passage, ce dispositif etant dispos6 Ie long de la partie qui se
retr6cit ou   so bien au niveau ou A proximit6 de la partie 6troite du
passage. 6. Dispositif selon la revendication 5, caract6ri- s6 en ce qu'un
6lement guide comprend un couver- cle d'amenes du fluids, triangulaire,
comportant  55 deux parois laterales et une paroi de fond, ce cou- vercle
d'amenee du fluide 6tant supporte par une poutre support dont la surface
exterieure a une section droite en forms de triangle retournm. 7.
Dispositif selon la revendication 6, caracteri-  60 s6 en ca qu'une paroi
laterale du couvercie d'ame- nee du fluids est formde par au moins deux
bandes s'tendant Is long de lelement guide et dispos6es les unes au-dessus
des autres de telle manibre que la partie inferieure do la bands superieure
recou-   65 7 * C   L   M   S *    


