
1                  EP0238107B1                       2 Description
the reactor and removing solid particles from the lower part of the
reactor. The invention relates to a process for contacting    The invention
further relates to an apparatus for gas, liquid and solid particles in a
reactor, compris-   5   contacting gas, liquid and solid particles, which
ap- ing the introduction of gas and liquid into the lower  paratus
according to the invention comprises a re- part of the reactor and the
introduction of solid par-  actor provided with inlet means for gas and
liquid ar- ticles into the upper part of the reactor, passing   ranged in
the lower part of the reactor, outlet means gas and liquid upwardly and
passing solid particles  for gas and liquid arranged in the upper part of
the downwardly, and removing gas and liquid from the   10  reactor, an
inlet for solid particles arranged in the upper part of the reactor and
removing solid parti-  upper part of the reactor, an outlet for solid
parti- cles from the lower part of the reactor.             cles arranged
in the lower part of the reactor, and a In such a process, e. g. in a
process as de-       number of contact zones arranged one above the scribed
in GB patent specification 831 247, three    other in the reactor, with a
thickness of between 0.5 phases pass through the reactor: gas, liquid and
15   cm and 20 cm, separated by screens provided with solid particles, the
liquid forming the continuous   a large number of apertures with an area
per aper- phase. In general, the spread in the residence time  ture of
between 0.05 cm2 and 5 cm2, the ratio be- of volume elements of each of the
moving phases      tween the sum of the areas of the apertures and the will
be large, so that the spread of the times in which  total area of a screen
lying between 0.4 and 0.8. volume elements of the three phases can come
into  20  The term "free area" will be used in the descrip- contact with
each other also varies greatly. If the  tion to denote the ratio between
the sum of the are- process is used to perform a chemical conversion     as
of the apertures and the total area of the screen. in the gas or the
liquid, or a reaction between gas    Choosing the thickness of the contact
zone, the and liquid, catalyzed by catalytically active material  area of
the apertures and the free area between on the solid particles, this will
result in the conver-  25  the above-mentioned values has the effect of re-
sion or the reaction per volume particle being either  ducing the speed
differences between volume ele- incomplete or even being carried too far.
More-      ments of each of the moving phases and thus ap- over, if during
the conversion or the reaction prod-  proximating to plug flow, and also
counteracting the ucts are released which are deposited on the solid
growth of gas bubbles, while in addition the lateral particles, some of
these particles will hardly be load-   30   exchange of material and heat
is not hindered. ed and will therefore still be active, while others will
The minimum thickness of the contact zone is de- be overloaded and will
have to be regenerated.       termined mainly by the number of screens that
can In addition, the liquid will contain gas bubbles   be arranged in a
reactor. If the thickness is greater which can greatly increase in size as
they rise.     than 20 cm, however, the distance between two Such large gas
bubbles will have an adverse effect  35   screens is so great that the
effect of the screens on the contact between the moving phases and the
on the moving phases is too small for plug flow to be spread in the
residence time of the phases.          achieved, especially if the free
area is about 0.8. It is an object of the invention to provide a pro-   The
apertures in the screens can, for example, cess in which each of the moving
phases passes in    be  circular, rectangular, square  or diamond- plug
flow through the reactor. Plug flow of a phase   40   shaped. In order not
to hinder the movement of solid is understood to mean a flow of that phase
through   particles through the apertures, the smallest dimen- a space such
that the residence times of volume ele-  sion of an aperture will be more
than about twice the ments of that phase in the space are substantially
diameter (or equivalent diameter) of a particle. The equal.
areas of the apertures may be different, provided A further object of the
invention is to provide a   45  that relatively large parts of a screen are
not pro- process in which the increase in size of the gas bub-  vided with
apertures of one size while other parts bles rising through the liquid is
prevented.         of the screen are provided with apertures of anoth- To
this end, according to the invention the proc-  er size. ess for contacting
gas, liquid and solid particles in a  No limits can be given for the number
of aper- reactor comprises                               50  tures per
screen, although the number can be deter- mined simply from the total area
of the screen, the a) introducing gas and liquid into the lower part of
free area and the area per aperture. the reactor and introducing solid
particles into the   In general, the solid particles will be relatively
upper part of the reactor;                           large, with a diameter
(or equivalent diameter) of be- b) passing gas and liquid upwardly through
a   55  tween 0.02 cm and 0.5 cm. number of contact zones arranged one
above the         If the free area of a screen is less than 0.4, then other
and having a thickness of between 0.5 cm and   even if fluid passes through
the reactor at a low 20 cm and separated from each other by screens
speed, the speed of the fluid in the apertures of the provided with a large
number of apertures with an    screen will be so high that the particles
will be shot area per aperture of between 0.05 cm2 and 5 cm2,   60 upwards,
even in the case of particles with a diame- the ratio between the sum of
the areas of the aper-    [err] of about 0.02 cm. If, however, the free
area of tures and the total area of a screen lying between    the screen is
too large, i.e. above 0.8, the effect of 



0.4 and 0.8, and allowing solid particles to pass     a screen on the
moving phases will be insufficient to downwardly through the contact zones;
and             achieve plug flow. c) removing gas and liquid from the
upper part of     In a suitable embodiment of the invention, the    3
EP0238107B1                       4 thickness of a contact zone is between
0.5 cm and    the upper part of the reactor through the gas outlet 20 cm,
the area per aperture is between 1.5 [err] and   7 and the liquid outlet 8.
5 cm2 and the free area, is between 0.5 and 0. 8.       Not shown are stop
valves which can be fitted by Choosing larger apertures and a larger free
area     the inlets and outlets for regulating the supply or prevents solid
particles from being held up at a    5   discharge of gas, liquid and solid
particles. screen.                                                 In
general, the height of the reactor will lie be- Although installation of
the screens in the reac-   tween 2 m and 25 m, and the inner diameter
thereof tor would be simplified with a thicker contact zone,  will be
between 1 m and 3 m. this would necessitate a smaller free area in order
The total volume of gas introduced into the reac- to obtain plug flow. In a
further suitable embodiment   10  tor per unit of time is such that the
volume of gas of the invention, therefore, the thickness of a con-  per
unit of time that, per unit of area of the cross tact zone is between 5 cm
and 20 cm. the area per     section of the reactor, moves through the
reactor aperture is between 1.5 cm2 and 5 cm2 and the free    under the
temperature and pressure prevailing in area is between 0.5 and 0.65.
the reactor lies between 0.1 x [err]   and 20 x In general, the thickness
of a screen is small rela-   15   [err], and preferably between 0.5 x 10-2
tive to the thickness of a contact zone, for example  [err] and 10 x 10-2
[err]. 0.1 to 0.2 times the thickness of the contact zone.     The total
volume of liquid introduced into the reac- The invention will now be
discussed by way of ex-   tor per unit of time is such that the volume of
liquid ample in more detail with reference to the figures, in  per unit of
time that, per unit of area of the cross which
20   section of the reactor, moves through the reactor lies between 0.05 x
[err]   and 5 x [err] Fig. 1 shows a schematic cross section of the ap-
[err] paratus; and                                            The invention
is suitable for treating a hydrocar- Fig. 2 shows two examples of plan
views of           bon-containing liquid with hydrogen, for example
screens.                                         25   cracking,
desulphurizing or demetallizing the hydro- carbon-containing liquid. The
invention is also suita- The apparatus for contacting gas, liquid and solid
ble for preparing liquid hydrocarbons from synthe- particles comprises a
reactor 1 provided with inlet   sis gas containing carbon monoxide and
hydrogen. means for gas and liquid in the form of a gas inlet 2  In these
processes, the particles contain a catalyti- and a liquid inlet 3 arranged
in the lower part of the   30   cally active material known per se to
catalyze these reactor 1, a particle inlet 4 arranged in the upper
reactions. part of reactor 1, a particle outlet 5 arranged in the  The
above-mentioned reactions will in general lower part of the reactor 1, and
outlet means for gas  take place at a temperature of between [err] and and
liquid in the form of gas outlet 7 and liquid outlet  [err] and a pressure
of between 2 MPa and 30 8 arranged in the upper part of the reactor 1. The
35   MPa. gas inlet 2 is designed such that during normal oper-   Since
there is no obstacle to lateral heat ex- ation gas entering the reactor is
uniformly distribut-  change in a contact zone, the heat released or ed
over the cross section of the reactor 1.           needing to be added in
these reactions can be re- The reactor 1 is further provided with a number
of  moved or added by a medium that flows through ver- contact zones 10
arranged one above the other and   40  tical tubes (not shown) arranged in
the reactor. It is separated from each other by screens 11, which are
also possible, for cooling purposes, to introduce provided with a large
number of apertures 12. For     cold liquid or gas directly into one or
more contact the sake of clarity, not all contact zones, screens   zones.
and apertures are denoted by a reference num-           In order for the
reactions to take place as uni- ber.
45  formly as possible over the height of the reactor 1, The reactor is
also provided with a bottom screen   it is possible during normal operation
for additional 15, there being a fluid collecting chamber 16 between  gas
to be introduced through gas inlets 17 (see Fig- the bottom of the reactor
1 and the bottom screen 15.  ure 1) and/or additional liquid through liquid
inlets 18 Figure 2A shows a plan elevation of a screen 11'   into the
reactor 1. The gas inlets 17 and the liquid in- with rectangular apertures
12', and Figure 2B   50  lets 18 can be arranged in the reactor 1 at
different shows a plan elevation of a screen 11" with diamond-  heights.
The number will be between 2 and 10. The in- shaped apertures 12".
lets 17 and 18 are designed such that gas and liquid In order to contact
gas, liquid and solid particles  which is introduced into the reactor is
distributed in the reactor 1, gas is introduced through the gas   evenly
over the cross section of the reactor. inlet 2 into the reactor 1, and
liquid through the liquid  55  In the above-described process, liquid and
solid 



inlet 3 via the fluid collecting chamber 16, and in ad-  particles are
continuously introduced into the reac- dition solid particles are
introduced, at the upper   tor and removed from the reactor. It is also
possible part, through the particle inlet 4. Liquid and gas    for liquid
and/or particles to be introduced into the move through the contact zones
10 arranged one        reactor and removed from the reactor at intervals.
above the other and separated from each other by   60 the screens 11
provided with a large number of aper-  Claims tures 12. Solid particles
move from the top to the bottom through the contact zones 10, and, via the
1. A process for contacting gas, liquid and solid bottom screen 15, leave
the reactor 1 through the     particles in a reactor comprising particle
outlet 5. Gas and liquid are discharged from    65  a) introducing gas and
liquid into the lower part of    3                   EP 0 238107 B1
4 thickness of a contact zone is between 0.5 cm and    the upper part of
the reactor through the gas outlet 20 cm, the area per aperture is between
1.5 cm2 and  7 and the liquid outlet 8. 5 cm2 and the free area, is between
0.5 and 0. 8.      Not shown are stop valves which can be fitted by
Choosing larger apertures and a larger free area     the inlets and outlets
for regulating the supply or prevents solid particles from being held up at
a    5   discharge of gas, liquid and solid particles. screen.
In general, the height of the reactor will lie be- Although installation of
the screens in the reac-  tween 2 m and 25 m, and the inner diameter
thereof tor would be simplified with a thicker contact zone,  will be
between 1 m and 3 m. this would necessitate a smaller free area in order
The total volume of gas introduced into the reac- to obtain plug flow. In a
further suitable embodiment   10  tor per unit of time is such that the
volume of gas of the invention, therefore, the thickness of a con-  per
unit of time that, per unit of area of the cross tact zone is between 5 cm
and 20 cm, the area per    section of the reactor, moves through the
reactor aperture is between 1.5 [err] and 5 [err] and the free   under the
temperature and pressure prevailing in area is between 0.5 and 0.65.
the reactor lies between 0.1 x [err] and 20 x In general, the thickness of
a screen is small rela-   15   [err] and preferably between 0.5 x 10-2 tive
to the thickness of a contact zone, for example  [err] and 10 x [err]. 0.1
to 0.2 times the thickness of the contact zone.    The total volume of
liquid introduced into the reac- The invention will now be discussed by way
of ex-  tor per unit of time is such that the volume of liquid ample in
more detail with reference to the figures, in  per unit of time that, per
unit of area of the cross which
20  section of the reactor, moves through the reactor lies between 0.05 x
[err] and 5 x 10-2 Fig. 1 shows a schematic cross section of the ap-
[err]. paratus; and                                           The invention
is suitable for treating a hydrocar- Fig. 2 shows two examples of plan
views of         bon-containing liquid with hydrogen, for example screens.
25   cracking, desulphurizing or demetallizing the hydro- carbon-containing
liquid. The invention is also suita- The apparatus for contacting gas,
liquid and solid  ble for preparing liquid hydrocarbons from synthe-
particles comprises a reactor 1 provided with inlet  sis gas containing
carbon monoxide and hydrogen. means for gas and liquid in the form of a gas
inlet 2  In these processes, the particles contain a catalyti- and a liquid
inlet 3 arranged in the lower part of the   30   cally active material
known per se to catalyze these reactor 1, a particle inlet 4 arranged in
the upper  reactions. part of reactor 1, a particle outlet 5 arranged in
the  The above-mentioned reactions will in general lower part of the
reactor 1, and outlet means for gas  take place at a temperature of between
[err] and and liquid in the form of gas outlet 7 and liquid outlet  [err]
and a pressure of between 2 MPa and 30 8 arranged in the upper part of the
reactor 1. The   35   MPa. gas inlet 2 is designed such that during normal
oper-  Since there is no obstacle to lateral heat ex- ation gas entering
the reactor is uniformly distribut-  change in a contact zone, the heat
released or ed over the cross section of the reactor 1.          needing to
be added in these reactions can be re- The reactor 1 is further provided
with a number of  moved or added by a medium that flows through ver-
contact zones 10 arranged one above the other and   40  tical tubes (not
shown) arranged in the reactor. It is separated from each other by screens
11, which are   also possible, for cooling purposes, to introduce provided
with a large number of apertures 12. For    cold liquid or gas directly
into one or more contact the sake of clarity, not all contact zones,
screens  zones. and apertures are denoted by a reference num-          In
order for the reactions to take place as uni- ber.
45  formly as possible over the height of the reactor 1, The reactor is
also provided with a bottom screen  it is possible during normal operation
for additional 15, there being a fluid collecting chamber 16 between  gas
to be introduced through gas inlets 17 (see Fig- the bottom of the reactor
1 and the bottom screen 15.  ure 1) and/or additional liquid through liquid
inlets 18 



Figure 2A shows a plan elevation of a screen 11'   into the reactor 1. The
gas inlets 17 and the liquid in- with rectangular apertures 12', and Figure
2B   50  lets 18 can be arranged in the reactor 1 at different shows a plan
elevation of a screen 11 " with diamond-  heights. The number will be
between 2 and 10. The in- shaped apertures 12".
lets 17 and 18 are designed such that gas and liquid In order to contact
gas, liquid and solid particles  which is introduced into the reactor is
distributed in the reactor 1, gas is introduced through the gas  evenly
over the cross section of the reactor. inlet 2 into the reactor 1, and
liquid through the liquid  55  In the above-described process, liquid and
solid inlet 3 via the fluid collecting chamber 16, and in ad-  particles
are continuously introduced into the reac- dition solid particles are
introduced, at the upper  tor and removed from the reactor. It is also
possible part, through the particle inlet 4. Liquid and gas    for liquid
and/or particles to be introduced into the move through the contact zones
10 arranged one       reactor and removed from the reactor at intervals.
above the other and separated from each other by   60 the screens 11
provided with a large number of aper-  Claims tures 12. Solid particles
move from the top to the bottom through the contact zones 10, and, via the
1. A process for contacting gas, liquid and solid bottom screen 15, leave
the reactor 1 through the    particles in a reactor comprising particle
outlet 5. Gas and liquid are discharged from    65  a) introducing gas and
liquid into the lower part of    5                  EP 0 238107 B1
6 the reactor and introducing solid particles into  the areas of the
apertures and the total area of a the upper part of the reactor;
screen lies between 0.5 and 0.8. b) passing gas and liquid upwardly through
a         9. Apparatus as claimed in claim 7, characterized number of
contact zones arranged one above the    in that the thickness of a contact
zone is between 5 other and having a thickness of between 0.5 cm    5   cm
and 20 cm, the area per aperture is between 1.5 and 20 cm and separated
from each other by        cm2 and 5 cm2 and the ratio between the sum of
the screens provided with a large number of aper-     areas of the
apertures and the total area of a tures with an area per aperture of
between 0.05    screen lies between 0.5 and 0.65. cm2 and 5 cm2, the ratio
between the sum of the      10. Apparatus as claimed in any one of claims
6-9, areas of the apertures and the total area of a   10   characterized in
that the apparatus further com- screen lying between 0.4 and 0.8, and
allowing     prises inlet means for introducing additional gas solid
particles to pass downwardly through the     and/or additional liquid,
which are arranged at dif- contact zones; and
ferent heights in the reactor. c) removing gas and liquid from the upper
part of the reactor and removing solid particles from the   15
Patentanspriche lower part of the reactor. 2. Process as claimed in claim
1, characterized in   1. Ein Verfahren zum  Kontaktieren von Gas, that
additional gas and/or additional liquid is intro-  Flussigkeit und festen
Teilchen in einem Reaktor um- duced into the reactor at different heights.
fassend 3. Process as claimed in claim 1 or 2, character-  20  a) Einfuhren
von Gas und FlRssigkeit in den unte- ized in that the total volume of gas
introduced into   ren Teil des Reaktors und Einfuhren der festen the
reactor per unit of time is such that the volume   Teilchen in den oberen
Teil des Reaktors; of gas per unit of time that, per unit of area of the
b) Leiten von Gas und FlOssigkeit in Aufwarts- cross section of the
reactor, moves through the re-    richtung durch eine Anzahl von
Kontaktzonen, actor lies between 0.1 x [err] and 20 x [err]   25  die
Obereinander angeordnet sind und eine Dicke [err]
von zwischen 0,5 cm und 20 cm aufweisen und 4. Process as claimed in claim
3, characterized in   durch Siebe voneinander getrennt sind, die mit ei-
that the total volume of gas introduced into the re-   ner groBen Zahl von
Offnungen versehen sind, actor per unit of time is such that the volume of
wobei die Flache pro Offnung zwischen 0,05 cm2 gas per unit of time that,
per unit of area of the   30  und 5 cm2 betragt und wobei das Verhaltnis
zwi- cross section of the reactor, moves through the re-    schen der Summe
der Flachen der Offnungen actor lies between 0.1 x [err] and 10 x [err]
und der Gesamtflache eines Siebs zwischen 0,4 [err].
und 0,8 liegt, und Leiten der festen Teilchen in 5. Process as claimed in
any one of claims 1-4,      Abwartsrichtung durch die Kontaktzonen; und
characterized in that the total volume of liquid intro-   35  c) Entfemen
von Gas und Flussigkeit aus dem duced into the reactor per unit of time is
such that   oberen Teil des Reaktors und Entfernen der fe- the volume of
liquid per unit of time that, per unit of  sten Teilchen aus dem unteren
Teil des Reaktors. area of the cross section of the reactor, moves
2. Verfahren, wie in Anspruch 1 beansprucht, da- through the reactor lies
between 0.05 x [err]         durch  gekennzeichnet, daB  zusatzliches  Gas
[err] and 5 x [err].                             40   undloder zusatzliche
FlOssigkeit in verschiedenen 6. Process as claimed in any one of claims
1-5,   Hohen in den Reaktor eingespeist wird (werden). 



characterized in that the gas contains free hydro-     3. Verfahren, wie in
Anspruch 1 beansprucht, da- gen, the liquid contains hydrocarbons, and the
solid  durch gekennzeichnet, daB das Gesamtvolumen particles contain a
catalytically active material to  des pro Zeiteinheit in den Reaktor
eingespeisten catalyze the treatment or production of the hydro-   45
Gases so hoch ist, daB das Gasvolumen pro Zeitein- carbon-containing
liquid.                            heit, das pro Flicheneinheit des
Querschnitts des 7. Apparatus for contacting gas, liquid and solid
Reaktors durch den Reaktor str6mt, zwischen 0,1 x particles comprising a
reactor provided with inlet   10-2 m3/m2/s und 20 x 10-2 m3/m2/s liegt.
means for gas and liquid arranged in the lower part   4. Verfahren, wie in
Anspruch 3 beansprucht, of the reactor, outlet means for gas and liquid ar-
50   dadurch gekennzeichnet, daB das Gesamlvolumen ranged in the upper part
of the reactor, an inlet for -  des pro Zeiteinheit in den Reaktor
eingespeisten solid particles arranged in the upper part of the re-  Gases
so hoch ist, daB das Gasvolumen pro Zeitein- actor, an outlet for solid
particles arranged in the  heit, das pro Flicheneinheit des Querschnitts
des lower part of the reactor, and a number of contact   Reaktors durch den
Reaktor str6mt zwischen 0,1 x zones arranged one above the other in the
reactor,  55  .10-2 ms/m2/s und 10 x 10-2 m3/m2/s liegt. with a thickness
of between 0.5 cm and 20 cm, sepa-    -    5. Verfahren wie in einem der
AnsprOche 1 bis 4 rated by screens provided with a large number of
beansprucht, dadurch gekennzeichnet, daB das Ge- apertures with an area per
aperture of between     samtvolumen der pro Zeiteinheit in den Reaktor ein-
0.05 cm2 and 5 cm2, the ratio between the sum of the  gespeisten
Fl~ssigkeit so hoch ist, daB das FlOssig- areas of the apertures and the
total area of the   60   keitsvolumen pro Zeiteinheit, das pro Flachenein-
screen lying between 0.4 and 0.8.                   heit des Querschnitts
des Reaktors durch den 8. Apparatus as claimed in claim 7, characterized
Reaktor stromt, zwischen 0,05 x 10-2 m31m2/s und in that the thickness of a
contact zone is between  5 x 10-2 m3/m2/s liegt. 0.5 cm and 20 cm, the area
per aperture is between    6. Verfahren wie in einem der AnsprOche 1 bis 5
1.5 [err] and 5 [err] and the ratio between the sum of   65   beansprucht,
dadurch gekennzeichnet, daB das    7                  EP 0 238107 B1
8 Gas freien Wasserstoff, die Flblssigkeit Kohlen-       (c) a evacuer le
gaz et le liquide de la partie supo- wasserstoffe  und  die festen Teicheni
ei  kata-      rieure du r6acteur puis eliminer les particulos so- Iytisch
aktives Material zum Katalysieren der Be-     lides de la partie inferieure
du r6acteur. handlung oder Herstellunig der K2hlenwdersBe          2.
Proced6 tel que revendique dans la revendica- onthaltenden
FlssigkeitenlKohlenwassentoff    5   tion 1, caract6rise en ce que du gaz
additionnel 7. Vorrichtung zum Kontaktieren  von Gas, Fles-    'tou du
liquide additionnel est introduit dans le sigkeit und festen Teichefn,
umfassend einen Reak-  reacteur a differentes hauteurs. tar mit
EinlaBeinrichtungen fr das Gas und die        3. Proc6de tel que revendiqu6
dans la revendica- Fltssigkeit, die im unteron Tell des Reaktors ange-
tion 1 ou 2, caract6rise en ce que le volume total de ordnet sind,
AuslaBeinrichtungen fOr das Gas und   10   gaz introduit dans lo reacteur
par unite de temps est die Flossigkeit, welche im oberen Tell des Reaktors
tel que le volume de gaz par unite de temps qui, par angeordnet sind, mit
einem EinlaB fOr die festen Tell-  unit6 de surface de la section
transversale du reac- chen, watcher im oberen TeOl des Reaktors vorgese-
tour, se deplace a travers le r6acteur, se situe en- hen !st, einem AuslaB
fOr die festen Teilchen, wel-  tre 0,1x 10-2 m3m2Is et 20ox 10-2 m3tM2/s.
cher im unteren Tell des Reaktors vorgesehen ist,  15  4. Procede tel que
revendique dans la revendica- und mit einer Anzahl von Kontaktzonen, welche
tion 3, caracterise en ce que le volume total de gaz Obereinander im
Reaktor angeordnet sind, mit einer  introduit dans le reacteur par unite de
temps est tel Dicke zwischen 0,5 und 20 cm, getrennt voneinan-     que le
volume de gaz par unite de temps qui par uni- der durch Siebe, welche mit
einer groBen Anzahl     te de surface de la section transversale du r6ac-
von Offnungen mit einer Flache zwischen 0,05 cm2   20  teur, se deplace a
travers le r6acteur se situe en- und 5 cm2 pro Offnung versehen sind, wobei
das      tre 0,1 x 10-2 m31m215 et 10 x 10-2 mS/m215. Verhaltnis zwischen
der Summe der Flachen der          5. Procede tel que revendique dans l'une
quel- Offnungen und der Gosamtflache elnes Siebs zwi-      conque des
revendications 1 a 4, caracterise en ce schen 0,4 und 0,8 liegt.
que le volume total de liquide introduit dans le reac- 8. Vorrichtunlg wie
in Anspruch 7 beansprucht,  25  teur par unite de temps est tel que le
volume de liqui- dadurch gekennzeichnet, daB die Dicke einer Kon-     de
par unite de temps qui, par unite de surface de la taktzone zwischen 0,5 cm
und 20 cm liegt, die Fla-   section transversale du r6acteur, se deplace a
tra- che pro Offnung zwischen 1,5 cm2 und 5 cm2 liegt     vers le reacteur
se situe entre 0,05 x 10-2 m3jm2/s und das Verhaltnis zwischen der Summe
der Fla-       et 5 x 10-2 m31m2/s. chen der 6ffnungen und der Gesamtflache
eines   30     6. Procede tel que revendique dans l'une quel- Siebs
zwischen 0,5 und 0,8 liogt.                    conque des revendications 1
a 5, caract6rise en ce 9. Vorrichtung wie in Anspruch 7 beansprucht,
que le gaz contient de l'hydrogene libre, le liquide dadurch
gekennizeichnet, daB die Dicke einer Kon-    contient des hydrocarbures et
les particules soli- taktzone zwischen 5 cm und 20 cm liegt, die Flache
des contioenent un mat6riau catalytiquement actif 



pro Offnung zwischen 1,5 cm2 und 5cm2 liegt und   35   pour catalyser le
traitement ou la production de liqui- das Verhaltnis zwischen der Summe der
Flachen        de renfermant des hydrocarbures; der Offnungen und der
Gesamtflache eines Siebs         7. Appareil pour mettre en contact du gaz,
du li- zwischen 0,5 und 0,65 liegt.                        quide et des
particules solides, lequel appareil selon 10. Vorrichtung wie in einem der
Anspruche 6 bis  l'invention comprend un reacteur pourvu d'un dispo- 9
beansprucht, dadurch gekennzeichnet, daB die  40  sitif d'entree pour le
gaz et le liquide, agence dans Vorrichtung femer EinlaBeinrichtungen zum.
Ein-     la partie superieure du reacteur, d'un dispositif de speisen von
zusatzlichem  Gas und/oder zusatzli-    sortie pour le gaz et le liquide
agence dans la partie cher Flossigkeit umfaBt, welche in verschiedenen
superieure du r6acteur, d'un conduit d'entr6e pour HWhen im Reaktor
angeordnet sind.                   les particules solides agencees dans la
partie supe- 45  rieure du reacteur, d'un conduit de sortie pour les
Revendications                                       particules solides
agencees dans la partie inf6rieu- re du reactour, et un certain nombre de
zones de 1. Procede pour mettre en contact du gaz, du liqui-  contact
agencees les unes au-dessus des autres de et des particules soides dans un
r6acteur, con-   dans le r6acteur, avec une epaisseur entre 0,5 cm sistant
a                                      50   et 20 cm, separees par des
ecrans pourvus d'un (a) introduire du gaz et du liquide dans la partie in-
grand nombre d'ouvertures avec une surface par f6rieure du r6acteur et
introduire des particules  ouverture entre 0,05 cm2 et 5 cm2, le rapport
entre solides dans la partie superioure du r6acteur;    la somme des
surfaces des ouvertures et la surfa- (b) faire passer du gaz et du liquide
vers le haut a  ce totale d'un ecran se situant entre 0,4 et 0, 8. travers
un certain nombre de zones de contact  55    8. Appareil tel que revendique
dans la revendica- agencees l'une au-dessus de l'autre et presen-    tion
7, caracterise en ce quo l'epaisseur d'une zone tant une 6paisseur entre
0,5 cm et 20 cm et s~pa-  de contact se situe entre 0,5 cm et 20 cm, la
surface r6es les unes des autres par des 6crans pour-     par ouverture se
situe entre 1,5 cm2 et 5 cm2 et le vus d'un grand nombre d'ouvertures avec
une        rapport entre la somme des surfaces des ouvertu- surface par
ouverture entre 0,05 cm2 et 5 cm2, le  60  res et la-surface totale d'un
ecran se situe entre 0,5 rapport entre la somme des surfaces des ouver-
tures et la surface totale d'un ecran se situant   /p itqedanslarevendica-
entre 0,4 et 0,8, et laisser les particules solides  ,}i&(7, caracterise
erf ce quo l'epaisseur d'une zone pass6es vers le bas a travers les zones
de con-  de contact situee entre 5 cm et 20 cm, la surface tact * et
65 --par ouverture so situe ontre 1,5 cm  et 5 cm  et le    9
EP 0 238 107 B1 rapport entre la somme des surfaces des ouvertu- res et la
surface totale d'un 6cran se situe entre 0,5 et 0,65. 10. Appareil tel que
revendiqu6 dans l'une quel- conque des revendications 6 a 9, caractkris6 en
ce   5 que I'appareil comprend en outre, pour introduire du gaz additionnel
et/ou du liquide additionnel, des dis- positifs d'entree qui sont agences a
differentes hauteurs dans le r6acteur. 10 15 20 25 30 35 40 45 50 55 60 65


