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the upper sections of said tubular elements defining annular spaces wherein
swirl imparting means are arranged and of which fluid outlet means the
upper The invention relates to an apparatus and a proc-  sections cooperate
with opening(s) in the upper sec- ess for solids-fluid separation and to
products ob-   5   tion of the housing, and solids outlet means commu-
tained by such a process.                            nicating with the
lower sections of the tubular ele- It is known to separate solids from
gases by im-  ments and with opening(s) in the bottom of the hous- parting
a rotating movement to a solids-gas mixture  ing. which is entered
substantially horizontally and tan-   The apparatus according to the
invention can be gentially in a vertical cylindrical body (e.g. a cy-   10
employed in processes wherein solids have to be clone) from which gas is
discharged at the top and   separated from fluids (in particular gases at
elevat- solids are discharged from the bottom.               ed
temperatures and pressures) such as catalytic In order to attain
substantially complete removal  cracking, shale conversion processes and
coal- or small solid particles (e.g. catalyst fines) from  heavy oil
gasification. gases, as desired in e.g. catalytic cracking pro-   15  An
advantage of the apparatus according to the cesses, a number of cyclones is
usually required     invention is the relatively short residence time of
even when the bulk of the solids has already been    the solids and fluids
to be separated, which is of removed in a preceding separation stage (e.g.
by     particular importance when the apparatus is applied means of
deflection plates or cyclones). As a con-  in a fluid catalytic cracking
process for separation sequence of the horizontal feed inlet means extend-
20   of catalyst (fines) from hydrocarbon vapours; as a ing tangentially
from each cyclone body, a housing   consequence of short residence times
after-crack- (e.g. a reactor vessel) having substantial dimen-   ing of
hydrocarbons (and thus carbon-formation on sions would be needed to
accommodate a number of    the catalyst particles) will be reduced,
resulting in cyclones.                                           better
product yields and less catalyst deactiva- Alternatively, such cyclones
could be placed out-  25   ton. Moreover, the spread in residence times
will side a reactor vessel, thus requiring complex brac-  be relatively
narrow, which leads to the production ing in order to withstand the
prevailing pressure dif-  of less undesired products and a longer catalyst
ferentials at relatively high operating temperatures  life, in comparison
with the use of separation appa- (e.g. 400-600[err]inside the cyclones).
ratuses in which the residence time spread is rela- Moreover, in both cases
undesired coke- and   30  tively wide. hydrogen formation (i.e.
after-cracking) may take      Furthermore, the apparatus according to the
place in the various dead spaces at said high tem-  present invention is
very efficient in separating rel- peratures during the substantial
residence time in   atively small solid particles from gases in which said
such a large apparatus of e.g. hydrocarbon-con-      particles are present
in relatively small amounts due taining catalyst particles which are being
separated   35  to the symmetrical flow pattern in the apparatus from heavy
hydrocarbon vapours.                      which results in substantially
equal loading of each It is further known from, for instance, WO-A
tubular element. Therefore, the amount of solids 85/04 117 to use
cylindrical cyclones with axial down-  carry-over into the separated gases
will be very ward entry for solids-gas separation. In conven-     small,
which makes it possible to eliminate recycle of tional multiple cyclone
designs a solids-containing   40  slurry oil (e.g. catalyst fines in liquid
hydrocarbons) feed stream enters the cyclone assembly horizon-     recycle
in a fluid catalytic cracking operation from a tally or under a slight
angle (e.g. less than 45 de-  downstream hydrocarbon fractionator to the
crack- grees) with a horizontal plane from one side which   ing reactor,
thus again improving product yields. would require additional space in case
such an as-     Preferably, the inlet means (through which a mix- sembly is
arranged inside a reactor vessel, as dis-  45  ture of solids and fluid
enters the apparatus) is cussed hereinabove for cyclones with tangential
(are) centrally located in the bottom of the housing bed entry. Moreover,
such an arrangement would       below the tubular elements, in order to
ensure opti- lead to a pressure difference between the cyclones   mal
distribution of the upwardly flowing solids-fluid near the feed inlet side
and the downstream cy-      mixture over all tubular elements in which, to
a large clones, which would cause unequal distribution of  50   extent, the
actual separation takes place. solids-containing fluid over the various
cyclones.     A suitable number of tubular elements and sepa- It has now
been found that the aforementioned     ration means belonging thereto may
lie between 3 disadvantages which are inherent to the various      and 80,
especially between 5 and 20, more especial- types of cyclones can be
overcome by particularly   ly between 6 and 12. The tubular elements are
pref- arranging tubular elements and inlet- and outlet  55   erably
situated in one or more (concentric) circles. means in a housing, resulting
in a very compact ap-    Various embodiments of the apparatus according
paratus for a giyen solids-fluid separation capacity.  to the invention are
described hereinafter, using The invention therefore relates to an
apparatus    Figures 1-4 in which reference numerals relating to suitable
for solids-fluid separation which comprises  corresponding parts are the
same. a plurality of substantially vertical tubular elements  60 in a
housing, inlet means arranged in the bottom of   In Figure 1 a longitudinal
section of a fully en- the housing and communicating [err] be-
closed individual separating apparatus is shown. tween the tubular elements
and  [err]          Figure 2 represents a longitudinal section of an ity of
tubular fluid outlet mean which the [err]                      integrated
apparatus of which the upper separating sections are arranged substantially
[err] within          65   means is identical to that depicted in Figure 1.
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3                   EP 0 220 768 B1                  4 In Figures 3 and 4
cross sections are shown at     and the housing, and a solids outlet
opening (20) in AA' and BB', respectively, of the apparatus depict-  the
lower section (21) of the separation means. ed in Figure 2.
Preferably, the domed upper section (18), the central section (18) and the
lower section (21) togeth- The apparatus depicted in Figure 1 comprises a
5   er form a substantially spherical body having two housing (1) provided
with an inlet (2) for an upwardly  vertically flattened sides to provide
spaces (22) be- flowing mixture of solids and fluid in its bottom sec-
tween the central section (18) and the housing (1), tion (3), a plurality
of separate solids outlets (4) and  through which spaces (22) space (14) is
in communi- a combined fluid outlet (5). A number (eight accord-  cation
with (preferably tubular) outlet means (19). In ing to Fig. 3) of
substantially vertical tubular ele-   10  such a substantially spherical
body an optimal flow ments (6) are symmetrically arranged in the housing,
pattern of the solids and fluid streams will be at- preferably in such a
manner that they can be easily  tained which results in high solids
separation effi- removed from said housing through an opening (2 or
ciency, a relatively short solids residence time (in 5)  the lower sections
(7) of the tubular elements (6)  order to avoid undesired reactions) and a
low pres- are suitably downwardly converging. Preferably,   15  sure drop
in the apparatus. vortex stabilizer means (8) are arranged in the low-
Suitably, the lower section (21) comprises at least er sections of the
tubular elements (6) in which, dur-  one fluid ventilation opening (23)
which is in commu- ing operation, the mixture of solids and fluid is sub-
nication with space (24) wherein during operation jected to a helical
movement. Swirl imparting means  relatively large solid particles separated
from fluid (9) (suitably outwardly curved swirl vanes) are lo-   20  in the
lower separation means are collected togeth- cated in the upper sections of
said tubular ele-     er with relatively small particles (fines) flowing
ments, and are preferably attached to tubular fluid  through solids outlets
(4) into said space (24). A outlet means (10) which are arranged
substantially  more detailed description of this separation appara-
co-axially within said upper sections. Alternatively,  tus is given in EP-A
0 206 399. inwardly extending swirl imparting means can be   25   When the
apparatus depicted in Figures 2-4 is attached to the upper sections of
tubular elements   employed in a fluid catalytic cracking process, feed
(6).                                                inlet means (17)
suitably form the upper part of a flu- Preferably, only a small number
(e.g. 1, 2 or 3) of  id catalytic cracking riser reactor (25), whereas in
tubular elements (6) cooperate with a common solids  space (24) optionally
stripping of hydrocarbons outlet (4), in order to avoid fluid and/or solids
surg-   30  from cracking catalyst particles may be carried out ing effects
("cross-talk") between different tubular  by means of steam or other
stripping gases which elements.
are suitably introduced through gas feed means The length diameter ratio of
the tubular elements  (not shown) into one or more lower sections of the
(6) is suitably from 1-10, and preferably from 2-5.  housing (1). Through
fluid ventilation opening (23) The ratio of the diameters of the tubular
elements  35   vapours evolving from (pre-) stripped catalyst par- (6) and
the tubular fluid outlet means (10) is suitably  tides can flow into the
domed separation means. from 1.5-4, and preferably from 2-3.
However, the (pre-)stripper vapours can also be The upper section (11) of
the housing (1) is prefer-  kept separate from the vapours originating from
the ably provided with a central downwardly extending    riser reactor, if
desired, by providing a separate fluid deflection means (12); suitably an
inverted   40   vapour outlet for the (pre-)stripper vapours in an
truncated cone) arranged in wall (13) separating the  apparatus without
said opening. space (14) between the tubular elements (6) from flu-  The
integrated apparatus according to the Inven- id collecting space (15). The
presence of fluid de-  ton comprises one or more, preferably substantial-
flection means can substantially reduce erosion      ly horizontal, outlet
means (19) for fluid containing problems which might otherwise arise due to
impinge-   45   some (catalyst) fines, from which the larger parti- ment of
solids with a relatively high velocity on wall  des have been separated.
Suitably, the outlet (13) when the upward flow of the solids-fluid feed
means (19) forms a tube extending through central mixture is reversed
before said mixture enters the   section (18) and comprising at least one
opening (26) annular spaces between the tubular elements (6)
preferably located at the lower central part of the and the tubular fluid
outlet means (10). Moreover,  50  tube, in order to avoid entrainment of
catalyst parti- the presence of fluid deflection means (12) will in  cles
by hydrocarbon vapours during start-up of the some cases lead to a reduced
pressure drop during    catalytic cracking process when the velocity of the
operation of the apparatus.                          catalyst particles in
the dome is relatively low. The apparatus according to the present
Invention     During normal operation of the apparatus accord-
advantageously further comprises lower pre-sepa-  55  ing to the invention
the (catalyst) particles follow a ration means (as depicted in Figure 2 and
Figure 4)  flow path in a substantially vertical plane along the suitable
for the separation of larger (e.g. catalyst)  inner wall of domed section
(16) and leave section particles from fluids. This embodiment is
particularly  (18) through solids outlet opening (20). In order to
preferred for application in a fluid catalytic crack-  avoid a flow of
solids together with fluid directly ing process. The lower separation means
comprises   60  from feed inlet means (17) via lower section (21) to a
domed upper section (16), upwardly [err]                   solids outlet
opening (20), the latter opening is suit- inlet means (17) cooperating subs
ably provided with a shim (27) which is preferably in- ly with said domed
upper section, central section       dined at an angle from 15 to 45
degrees with re- (18) provided with outlet means [err]            spect to
a vertical plane for optimal solids deflec- with the space (14) between
[err]       tion (see in particular Figure 2).    5                  EP 0
220 768B1   . 



The ratio of the maximum internal widths of the    Claims dome and the feed
inlet means (17) is suitably from 1.5-6, and preferably from 2-4.
1. Apparatus suitable for solids-fluid separation, The invention further
relates to a process for    characterized in that, the apparatus comprises
a separating solid particles from fluid, in particular   5   plurality of
substantially vertical tubular elements for separating fluid cracking
catalyst particles from  (6) in a housing (1), inlet means (2) arranged in
the gaseous hydrocarbon conversion products which      bottom section (3)
of the housing and communicating comprises passing a mixture of solid
particles and  with the space (14) between the tubular elements fluid
upwardly into a space between tubular ele-   and the housing, a plurality
of tubular fluid outlet ments and subsequently downwardly into annular  10
means (10) of which the lower sections are arranged spaces provided with
swirl imparting means, which  substantially co-axially within the upper
sections of annular spaces are defined between the upper sec-  said tubular
elements defining annular spaces tions of the tubular elements and the
lower sections  wherein swirl imparting means (9) are arranged and tubular
fluid outlet means arranged substantially  of which fluid outlet means the
upper sections coop- co-axially within said upper sections, imparting a he-
15   erate with opening(s) in the upper section (11) of the ical movement
to the solids-fluid mixture (e.g. cata-  housing, and solids outlet means
communicating with lyst fines-containing gases) in the tubular elements
the lower sections (7) of the tubular elements and to separate solids from
fluid, removing solids    with opening(s) (4) in the bottom of the housing.
through the lower sections of the tubular elements   2. Apparatus according
to claim 1 wherein the in- and removing fluid upwardly through the upper
sec-   20  let means is (are) centrally located in the bottom of tons of
the tubular fluid outlet means.            the housing below the tubular
elements. Preferably, a mixture of solid cracking catalyst   3. Apparatus
according to claim 1 or 2 wherein particles and hydrocarbon-containing
gases ema-    vortex stabilizer means (8) are arranged in the low- nating
from a fluid catalytic cracking zone is pre-  er sections of the tubular
elements. eparated by passing said mixture upwardly and tan-   25  4.
Apparatus according to any of the preceding gentially into a substantially
spherical pre-separa-  claims wherein the lower section of a tubular ele-
tion zone, wherein the mixture is subjected to a ro-  ment is downwardly
converging. tating movement in a substantially vertical plane, re-  5.
Apparatus according to any of the preceding moving catalyst particles
through an opening in the  claims wherein the length:diameter ratio of a
tubular lower section of the pre-separation zone and pass-  30   element is
from 1-10, and preferably from 2-5. ing catalyst fines-containing gases
from the central  6  Apparatus according to any of the preceding section
of the  pre-separation  zone  upwardly    claims wherein the ratio of the
diameters of the tubu- through the space between the tubular elements of
lar elements and the tubular fluid outlet means is the next separation
zone.                          from 1.5-4, and preferably 2-3. Apart from
gaseous hydrocarbon conversion   35    7. Apparatus according to any of the
preceding products, other gases such as flue gases or gases  claims wherein
the lower sections of the fluid outlet obtained in shale conversion
processes and coal-   means are provided with outwardly extending swirl or
heavy oil gasification process can also be sepa-  vanes. rated from solid
particles in the above-described    8. Apparatus according to any of the
preceding manner.                                       40  claims which
comprises a plurality of separate sol- Preferably,  catalyst  particles
and/or  -fines  ids outlet means. which have been separated by means of
said pro-       9. Apparatus according to any of the preceding cess are
passed to at least one stripping zone      claims wherein the upper section
of the housing is which is in gaseous communication with the first
provided with a central downwardly extending fluid and/or second separation
zone, and contacted in  45   deflection means (12) around which the
openings for the stripping zone(s) with a stripping gas (e.g.   the fluid
outlet means are arranged. team).
10. Apparatus according to any of the preceding [err] Moreover, the
invention relates to hydrocarbon   claims which further comprises in the
bottom section conversion products separated by a process as de-   of its
housing a solids-fluid separation means com- scribed hereinbefore.
50   prising a domed upper section (16), upwardly direct- The invention
will be further elucidated by means  ed feed inlet means (17) cooperating
substantially of the following Example.
tangentially with said domed upper section, a central section (18) provided
with outlet means (19) in com- EXAMPLE
munication with the space between the tubular ele- 55   ments and the
housing, and a solids outlet opening A feed stream  of hydrocarbon vapours
and         (20) in the lower section (21) of the separation cracking
catalyst particles in a weight ratio of 40  means. enters feed inlet (2) of
a separation apparatus as    11. Process for separating solid particles
from depicted in Figure 1 at a temperature of [err] a  fluid, characterized
in that, a mixture of solid pari- pressure of 3 atm and a vapour veocity of
6 m/s.  60   cles and fluid is passed upwardly into a space (14) Catalyst
particles are removed through solids out-       between [err] elemennts (6)
and subsequently lets (4) with a separation efficiency of more [err]
[err] into annular  spaces provided with swirl 95% on a weight basis.
[err] means (9), which annular spaces are de- [err] between the upper
sections of the tubular ele-. [err]the lower sections of tubular fluid
outlet    5                  EP 0 220 7681   . The ratio of the maximum
internal widths of the   Claims 



dome and the feed inlet means (17) is suitably from 1.5-6, and preferably
from 2-4.                       1. Apparatus suitable for solids-fluid
separation, The invention further relates to a process for    characterized
in that, the apparatus comprises a separating solid particles from fluid,
in particular   5    plurality of substantially vertical tubular elements
for separating fluid cracking catalyst particles from  (6) in a housing
(1), inlet means (2) arranged in the gaseous hydrocarbon conversion
products which       bottom section (3) of the housing and communicating
comprises passing a mixture of solid particles and  with the space (14)
between the tubular elements fluid upwardly into a space between tubular
ele-    and the housing, a plurality of tubular fluid outlet       c ments
and subsequently downwardly into annular   10   means (10) of which the
lower sections are arranged      e spaces provided with swirl imparting
means, which  substantially co-axially within the upper sections of annular
spaces are defined between the upper sec-   said tubular elements defining
annular spaces tions of the tubular elements and the lower sections
wherein swirl imparting means (9) are arranged and       c tubular fluid
outlet means arranged substantially    of which fluid outlet means the
upper sections coop-       a co-axially within said upper sections,
imparting a hel-  15   erate with opening(s) in the upper section (11) of
the ical movement to the solids-fluid mixture (e.g. cata-  housing, and
solids outlet means communicating with lyst fines-containing gases) in the
tubular elements  the lower sections (7) of the tubular elements and to
separate solids from  fluid, removing solids     with opening(s) (4) in the
bottom of the housing. through the lower sections of the tubular elements
2. Apparatus according to claim 1 wherein the in-        c and removing
fluid upwardly through the upper sec-  20  let means is (are) centrally
located in the bottom of tions of the tubular fluid outlet means.
the housing below the tubular elements.                    c Preferably, a
mixture of solid cracking catalyst    3. Apparatus according to claim 1 or
2 wherein particles and hydrocarbon-containing gases ema-     vortex
stabilizer means (8) are arranged in the low- nating from a fluid catalytic
cracking zone is pre-  er sections of the tubular elements. separated by
passing said mixture upwardly and tan-   25  4. Apparatus according to any
of the preceding gentially into a substantially spherical pre-separa-
claims wherein the lower section of a tubular ele- tion zone, wherein the
mixture is subjected to a ro-  ment is downwardly converging. tating
movement in a substantially vertical plane, re-  5. Apparatus according to
any of the preceding moving catalyst particles through an opening in the
claims wherein the length diameter ratio of a tubular lower section of the
pre-separation zone and pass-  30   element is from 1-10, and preferably
from 2-5. ing catalyst fines-containing gases from the central  6.
Apparatus according to any of the preceding section  of the  pre-separation
zone  upwardly     claims wherein the ratio of the diameters of the tubu-
through the space between the tubular elements of  lar elements and the
tubular fluid outlet means is the next separation zone.
from 1.5-4, and preferably 2-3. Apart from  gaseous hydrocarbon conversion
35     7. Apparatus according to any of the preceding products, other gases
such as flue gases or gases   claims wherein the lower sections of the
fluid outlet obtained in shale conversion processes and coal-    means are
provided with outwardly extending swirl or heavy oil gasification process
can also be sepa-  vanes. rated from solid particles in the above-described
8. Apparatus according to any of the preceding manner.
40  claims which comprises a plurality of separate sol- Preferably,
catalyst  particles  and/or  -fines  ids outlet means. which have been
separated by means of said pro-       9. Apparatus according to any of the
preceding cess are passed to at least one stripping zone      claims
wherein the upper section of the housing is which is in gaseous
communication with the first    provided with a central downwardly
extending fluid and/or second separation zone, and contacted in  45
deflection means (12) around which the openings for the stripping zone(s)
with a stripping gas (e.g.    the fluid outlet means are arranged. team).
10. Apparatus according to any of the preceding Moreover, the invention
relates to hydrocarbon     claims which further comprises in the bottom
section conversion products separated by a process as de-    of its housing
a solids-fluid separation means com- scribed hereinbefore.
50   prising a domed upper section (16), upwardly direct- The invention
will be further elucidated by means  ed feed inlet means (17) cooperating
substantially of the following Example.
tangentially with said domed upper section, a central section (18) provided
with outlet means (19) in con- EXAMPLE
munication with the space between the tubular ele- 55   ments and the
housing, and a solids outlet opening A feed stream  of hydrocarbon vapours
and         (20) in the lower section (21) of the separation cracking
catalyst particles in a weight ratio of 40  means. enters feed inlet (2) of
a separation apparatus as    11. Process for separating solid particles
from depicted in Figure 1 at a temperature of [err] a   fluid,
characterized in that, a mixture of solid parti- pressure of 3 atm and a
vapour velocity of 6 m/s.  60   cles and fluid is passed upwardly into a
space (14) Catalyst particles are removed
(6) and subsequently lets (4) with a separation efficiency of more [err]
downwardly into annular spaces provided with swirl 95% on a weight basis.
imparting means(9),which annular spaces are de- [err] between the upper
sections of the tubular ele- [err] lower sections of tubular fluid outlet
7                  EP 0 220 768 B1                  8 means (10) arranged
substantially co-axially within  6. Vorrichtung nach einem der vorstehenden
An- said upper sections, imparting a helical movement to  spruche, worin
das Verhaltnis der Durchmesser 



the solids-fluid mixture in the tubular elements to  der r5hrenflornigen
Elements und der rOhrenfbrmi- separate solids from fluid, removing solids
through  gen FlieBstoffauslalmittel von 1,5 bis 4 und vor- the lower
sections (7) of the tubular elements and   5   zugswelse von 2 bis 3
betragt. removing fluid upwardly through the upper sections  7. Vorrichtung
nach einem der vorherstehenden of the tubular fluid outlet means.
AnsprOche, worin die unteren Abschnitte der FieS- 12. Process according to
claim 11 wherein fluid  stoffauslaBmittel mit sich nach auBen erstrecken-
cracking catalyst particles are separated from gas-  den Wirbelschaufeln
ausgestattet sind. eous hydrocarbon conversion products.         10      8.
Vorrichtung nach einem der vorstehenden An- 13. Process according to claim
12 wherein a mix-  sprflche, welche sine Visizahl von getrenntbn Fest- ture
of solid cracking catalyst particles and hydro-  stoffauslaBmitteln umfaSt.
carbon-containing gases emanating from a fluid cat-   9. Vorrchtung nach
elnem der vorherstehenden alytic cracking zone is pre-separated by passing
AnsprOche, worin der untere Abschnitt des GehAu- said mixture upwardly and
tangentially Into a sub-   15  ses mit elnem zentralen sich nach unten hin
er- stantially spherical pre-separation zone wherein   streckenden
FlieBstoffablenkmittel (12) ausgestat- the mixture is subjected to a
rotating movement in a  tat ist, um welches die Offnungen fOr die
FlieBstoff- substantially vertical plane, removing catalyst parti-
auslaBmittel angeordnet sind. cles through an opening in the lower section
of the   10. Vorrichtung nach einem der vorherstehenden pre-separation zone
and passing catalyst fines-  20   Ansprfche, welche welter Im
Bodenabschnitt Ihres containing gases from the central section of the
Gehauses  ein  Feststoff-FlieBstoff-Trennungsmit- pre-separation zone
upwardly through the space     tel umfa~t, welches sich aus elnem
kuppelformigen, between the tubular elements of the next separation  oberen
Abschnitt (16), einem nach oben gerichteten zone.
EinsatzeinlaBnmittel (17), welches im wesentiichen 25  tangential mit dem
genannten kuppelfOrmigen obe- ren Abschnitt zusammenwirld, einem Zentralab-
PatentanspriOche                                   schnift (18),
ausgestattet miteinem Auslafmittel (19), weiches mit dem Raum zwischen den
rohrernfrmigen 1. Vorrichtung, geeignet zur Feststoff-FlieB-    Elementen
und dern Gehause in Verbindung steht, stofftrennung, dadurch
gekennzeichnet, daB  die  30   und elner Feststoffauslatoffnung (20) Im
unteren Vorrichtung eine Vielzahl von im wesentrichen verti-  Abschni-t
(21) des Trennungsmittels zusammensetzL kalen, rOhrenformigen Elementen (8)
In einem Ge-      11. Verfahren zur Trennung von festen Telichen hause (1),
EinlaBmittel (2), welche im Bodenteil (3)  aus FlieBstoff, dadurch
gekennzelchnet, daB ein des Gehauses angeordnet sind und mit dem Raum
Gemisch aus festen Telichen und Fliefstoff nach (14) zwischen den
r8hrenfommigen Elementen und   3s   oben hin in elnen Raum (14) zwischen
rohrenftrmige dem Gehause in Verbindung stehen, sine Vielzahl     Elemenbt
(6) und darauffolgend nach unten in ring- von r8hrenformigen
FlieBstoffauslaBmitteln (10), de-  fOrmige Raume, welche mit
wirbelverursachenden ren untere Abschnitte Im wesentlichen coaxial inner-
Mitteln (9) ausgestattet sind, geleltet wird, welche halb der oberen
Abschnitte der genannten r6hren-   ringformigen Raume zwischen den oberen
Abschnit- fbrmigen Elemente angeordnet sind, welche ringf8r-  40  ten der
rOhrenfarmigen Elements und den unteren mige Riume definieren, worin
wirbelverursachende   Abschnitten der rohrerifbrmigen FlieBstoffauslaB-
Mittel (9) angeordnet sind und von welchen Flies-   mittel (10) definiert
sind, welche im wesentlichen co- stoffauslaBmitteln die oberen Abschnitte
mit einer  axial in den genannten oberen Abschnitten angeord- Cffnung (mit
Offnungen) im oberen Abschnilt (11)    net sind, wodurch sine spiralformige
Sewegung des des Gehauses zusammenwirken, und Feststoffaus-  45
Feststoff-FlieBstoffgemisches in den rohrenformi- laBmittel, welche mit den
unteren Abschnitten (7) der  gen Elementen hervorgerufen wird, urn die
Fest- rbhrenf6rmigen Elements und mit der Offnung (den   stoffe vorn
FlieBstoff zu trennen, wobel die Feast- Offnunpen) (4) im Boden des
Gehiuses in Verbin-    stoffe durch die unteren Abschnitte (7) der rohren-
dung stehen, umfaBt                                 formigen  Elements
entfemt werden  und  der 2. Vorrichtung nach Anspruch 1, worin das (die)
so   FlieBstoff nach oben hin durch die oberen Abschnit- Einlalimrttel im
Boden des Geh&uses unter den r6h-  te der rohrenformigen
FlleBstotfauslaBmittel ent- renffrmlgen  Elementen  zentral angeordnet ist
fernt wird. (sind).                                               12.
Verfahren nach Anspruch 11, worm filieBstoff- 3. Vorrichtung nach Anspruch
1 oder 2, worin wir-  crackende  Katalysatortellchen  von  gasfOrmigen
belstabilisierende Mittel (8) in den unteren Ab-  55
Kohlenwasserstoff-Umwandlungsprodukten   abge- schnitten der rOhrenfOrmigen
Elements angeordnet   trennt werden. sind.
13. Verfahren nach Anspruch 12, worin sin Ge- 4. Vorrichtung nach einem der
vorherstshenden     misch aus festen crackenden Katalysatortellchen
Anspriche, worin der untere Abschnitt sines roh-    und Kohlenwasserstoff
enthaltenden Gasen, wel- renfOrmigen Elementes nach unten hin zusammen-   ;
us  elner katalytischen Crackzone fMr Flies- lbuft
nit, durch Leiten des genannten Gemi- 5. Vorrichtung nach einem der
vorherstehe    k Sch          oben und tangential in sine Im wesentli-
AnsprOche, worin das LUngen:Durchmess          P   Sn    iformige
Vortrennungszone, worin das haltnis esnes r6hrenformigen Elementes von I
1\'Il ~iisc   or roberenden Bewegung in einer im wo- und vorzugsweise von 2
bis 5 betragt.  [    z      s^ lch6e   ortkalen Ebene unterworfen wird,
vor-    9  .               EP0220768B1,                     10 getrennt
wird, wobei die Katalysatorteikchen durch  autour duquel sont disposees les
ouvertures pour eine Offnung im unteren Abschnltt der Vortren-     les
moyens de sortie de fluide. nungszone entfemt werden und die den Katalysa-
10. Appareil selon l'une quelconque des revendi- 



torabrieb enthaltenden Gase durch den zentralen    cations prdc6dentes, qui
comprend en outre dans la Abschnitt der Vortrennungszone nach oben durch
5   portion inf6rieure de son logement un moyen de s6- den Raum zwischen
den rohrenfOrmigen Elementen     paration fluide-matieres solides
comprenant une der nachsten Trennungszone geleitet werden.        portion
sup6rieure (16) en forms de dome, un moyen (17) dentr6e pour la charge
dirige vers le haut co- op6rant d'une maniere sensiblement tangentielle
Revendications                                10  avec la portion sup6eeure
en forms de dome, une portion centrals (18) pourvue d'un moyen de sortie 1.
Apparell utilisable pour une s6paration matie-  (19) en communication avec
I1espace entre les 616- res solides-fluides, caract6ris6 en ce que
l'appareil  ments tubulaires et le logement et une ouverture de comprend
une multiplidte d'6l6ments tubulaires     sortie (20) pour les particules
solides dans la por- substantiellement verticaux (6) dans un logement (1),
15  tion inf6rieure (21) du moyen de s6paration. un ou des moyens d'entree
(2) dispos6s un le fond    11. Procede pour s6parer des particules solides
(3) du logement et en communication avec l'espace  d'un fluide, caract6rise
en ce qu'on fait passer un (14) entre les 6l6ments tubulaires et Is
logement, une  m6lange de particules solides et do fluids de bas en
muffliplidte de moyens de sortie pour fluido (10) dont  haut dans un espace
(14) entre des el6ments tubulal- les portions inf6eeures sont dispos6es de
maniere  20  res (6) et ensuite de haut en bas dans des espaces
substantiellement coaxiale dans les portions sup6-  annulaires pourvus de
moyens (9) provoquant un reures des el6ments tubulaires, d6finissant des
es-  tourbillonnement, ces espaces annulaires 6tant d6- paces annulaires
dans lesquels sont dispos6s des   finis entre les portions sup6rieures des
6l6ments tu- moyens (9) provoquant un tourbillonnement, les por-  bulaires
et les portions inf6rieures de moyens tubu- tions supdrieures des moyens de
sortie pour fluids   25  laires (10) de sortie pour fluids dispos6s de
maniere coop6rant avec une ou des ouvertures dans la par-
substantiellement coaxiale dans les portions sup6- tie sup6rieure (11) du
logement, et des moyens de  rieures, on imprime un mouvement h6licoidal au
m6- sortie pour particules solides on communication    lange de particules
solides et de fluids dans les 616- avec les portions inf6rieures (7) des
6l6ments tubu-  ments tubulaires pour s6parer les particules solides laires
et avec une ou des ouvertures (4) dans le  30   du fluids, on fait sortir
les particules solides par les fond du logement.
portions inf6rieures (7) des 6l6ments tubulaires et 2. Appareil solon la
revendication 1, dans loquel  on fait sortir Ie fluide de bas en haut par
les por- le ou les moyens dentrde sont situ6s en position   sons
sup6rieures des moyens tubulaires de sortie centrals dans le fond du
logement au-dessous des   pour fluide. 6l6ments tubulaires.
35      12. Procd6 selon la revendication 1 1, dans loquel 3. Appareil
selon la revendication 1 ou 2, dens le-  des particules de catalyseur de
claquage fluids quel des moyens de stabilisation de vortex (8) sont  sont
s6par6es de produits de conversion hydrocar- dispos6s dans les portions
inf6rieures des 616-    bon6s gazeux. ments tubulaires.
13. Proc6d6 selon la revendication 12, dans lequel 4. Apparsil selon l'une
quelconque des revendi-  40   un m6lange de particules solides de
catalyseur de cations pr6c6dentes, dans loquel la portion inf6rieu-
craquage et de gaz contenant des hydrocarbures re d'un 6l6ment tubulaire
est convergente vers le  provenant d'une zone de craquage catalytique flui-
bas.                                                de est soumis a une
s6paration pr6alable en faisant 5. Appareil selon l'une quelconque des
revendi-   passer ce m6lange de bas en haut et tangentielle- cations
prdc6dentes, dans lequel le rapport lon-  45   ment dans une zone
substantiellement sph6rique de gueur: diam6tre d'un el6ment tubulaire est
compris  s6paration pr6alable dans laquelle le m6lange est entre 1 et 10,
de pr6f6rence entre 2 et 5.         soumis & un mouvement de rotation dans
un plan 6. Appareil selon l'une quelconque des revendi-  substantiellement
vertical, on 6vacue les particules cations pr6c6dentes, dans loquel lo
rapport des dia-  de catalyseur par une ouverture dans la portion in-
metres des 6l6ments tubulaires et des moyens de   50  f6rieure de la zone
de separation prealable et on sortie pour fluide est compris entre 1,5 et 4
et de  fait passer les gaz contenant de fines particules de pr6f6rence
entre 2 et 3.                           catalyseur de la zone de s6paration
pr6alable de 7. Appareil selon l'une quelconque des revendi-  bas on haut a
travers Pespace entre les 6l6ments cations pr&cMdentes, dans loquel les
portions inf6-  tubulaires de la zone de s6paration suivante. rieures des
moyens de sortie pour fluido sont pour-  55 vues d'ailettes de
tourbillonnement s'6tendant vers lext6rieur. 8. Appareil selon l'une
quelconque des revendi- cations precedentes, qui comprend une multiplidt6
de moyens de sortie s6par6s pour particules soli-  60 des. 9. Appareil
selon l'une quelconque des revendi- cations prdc6dentes, dans lequel la
portion sup6- rieure du logement est pourvue d'un moyen central   1   ?99
(12) de d6viation de fluides s'6tndant vers le bas 6    


