
EP 0254 333 B1 Description The invention relates to an apparatus and a
process for the catalytic conversion of a hydrocarbon feed material to a
hydrocarbon product material having smaller molecules in the presence of a
catalytic 5  composition of matter. An apparatus for the continuous
cracking of hydrocarbons in a thermal manner is disclosed in U.S. Patent
3,215,505, wherein an upflow regenerator acts to recondition heat transfer
particles, such as sand in an elongated pneumatic elevator for passage,
after separation, with vapors into a thermal cracking reactor. The inlet
channel for the heat carrier material discharges into the top of a
pyrolytic reactor having an 10nternal baffle structure to overcome problems
of gas bubbles propelling the heat transfer material in an upward
direction. Another apparatus for the conversion of liquid hydrocarbons in
the presence of a solid material, which may be a catalyst, is disclosed in
U.S. Patent 2,458,162. In Figure 2, a downflow reactor is exemplified with
solid particles derived from a dense phase surmounted bed in contact with a
liquid charge entered 15 approximately mid-way in the converter column
after a control acts on the amount of catalytic material admitted to the
converter unit. The amount of descending catalyst is controlled to provide
an adequate level of a relatively dense phase of catalyst in the bottom of
the reactor. The spent catalyst is reconverted to fresh catalyst in a
catalyst reconditioner and then charged to the dense phase catalyst hopper
surmounting the converter via a conveyer. 20     U.S.patents 2,420,632 and
2,411,603 demonstrate the use of a reaction zone having a serpentine flow
pattern defined by intermittent baffle sections. A downflow catalytic
cracking reactor in communication with an upflow regenerator is disclosed
in U.S. patent 4,514,285. The reactor discharges the reactant products and
catalysts from the reaction zone axially downward directly into the upper
portion of an unobstructed ballistic separation zone having a cross 25
sectional area within the range of 20 to 30 times the cross sectional area
of the reaction zone. While there will be less coke formed during this type
of downflow reaction wherein the catalyst moves with the aid of gravity,
coke will still be formed in relatively large quantities. To permit this
type of discharge into an unobstructed zone from the bottom of the downflow
reactor invites serious "after cracking" pursuant to the extended contact
time of the catalyst with the hydrocarbon material. 30     In U.S. Patent
3,835,029, a downflow concurrent catalytic cracking operation is disclosed
having increased yield by introducing vaporous hydrocarbon feed into
downflow contact with a zeolite-type catalyst and steam for a period of
time of 0.2 to 5 seconds. A conventional stripper and separator receive the
catalyst and hydrocarbon products and require an additional
vertical-situated cyclone separator to efficiently segregate the vapours
from the solid particles. 35     In EP-A-0,171,330 an apparatus is
described which comprises a downflow reactor communicating with a series of
two regeneration zones. A primary separation zone receives the catalyst and
hydrocarbon products and at least one secondary separation zone is required
to obtain a sufficient separation of catalyst and hydrocarbon products. The
present invention concerns an apparatus and process for an integral
hydrocarbon catalytic 40 cracking conversion utilizing at least three
interrelated vessels inclusive of: (1) an upflow riser regenerator, (2) a
downflow hydrocarbon conversion reactor, and (3) a horizontal cyclone
separator connecting the bottom (inlet) of the upflow riser regenerator and
the bottom (outlet) of the downflow reactor. The interconnection of the top
of the regenerator (outlet) and top of the reactor (inlet) is accomplished
by means of a pressure leg seal of a bed of freshly regenerated catalyst to
insure that the catalytic 45  hydrocarbon conversion occurs in the downflow
reactor at a relatively low pressure drop relative to a riser reactor. In
order to establish a viable operation of this integral catalytic conversion
system, the catalyst is actually "blown down" by the velocity of the vapour
in dispersion with the hydrocarbon reactant feed stream and, if desired,
diluent steam. One important advantage of this system is a reduction of 5
to 10 times the amount of catalyst inventory necessary for conversion of
the same throughput of hydrocarbonaceous 50  feed stock. The present
invention, therefore, relates to an integral hydrocarbon catalytic cracking
conversion apparatus for the catalytic conversion of a hydrocarbon feed
material to a hydrocarbon product material having smaller molecules which
comprises: a) a substantially vertically extending catalytic downflow
reactor having a top and bottom portion 55 comprising a hydrocarbon feed
inlet at a position juxtaposed to the top portion of the downflow reactor,
a regenerated catalyst inlet at a position juxtaposed to the top portion of
the downflow reactor and a product and spent catalyst withdrawal outlet at
a position juxtaposed to the bottom portion of the downflow reactor; b) a
substantially vertically extending upflow catalytic riser regenerator
having a top and bottom 60 portion for regeneration of spent catalyst
passed from the catalytic downflow reactor having a spent catalyst inlet at
a position juxtaposed to the bottom portion of the regenerator, a
regeneration gas inlet means for entry of an oxygen-containing gas at a
position juxtaposed to the bottom portion of the regenerator and a
regenerated catalyst and vapour phase outlet at a position juxtaposed to
the top portion of the regenerator, the outlet having a means suitable to
remove regenerated catalyst and vapours 65 2    



EP 0 254 333 B1 resultant from the oxidation of coke, present on the spent
catalyst, with the oxygen-containing regeneration gas; c) a horizontal
cyclonic separation means for separating spent catalyst from hydrocarbon
product material, the horizontal cyclone separation means being in
communication with the bottom portion of the 5  catalytic downflow reactor
and the bottom part of the riser regenerator; d) a connection separation
means communicating with the top of the upflow riser regenerator and the
top of the catalytic downflow reactor to separate regenerated catalyst,
derived from the upflow riser regenerator, from spent oxidation gases;
wherein said horizontal cyclone separation means interconnects the
respective bottoms of the downflow reactor and the upflow riser
regenerator, the connection 10separation means provides a relatively dense
phase of catalyst intermediate the top of the upflow regenerator and the
top of the catalytic downflow reactor, and the apparatus further comprises:
e) a pressure reduction means for obtention of a higher pressure in the
relatively dense phase above the pressure reduction means than the pressure
in the top portion of the catalytic downflow reactor. The horizontal
separation means suitably comprises: 15    i) a horizontal substantially
cylindrical vessel having a body comprising a top having an aperture to the
catalytic downflow reactor, a first imperforate end wall, a bottom and a
perforate second end wall for penetration of a hydrocarbon product outlet
withdrawal conduit, wherein the aperture is located off center with respect
to the longitudinal axis of the top of the cylindrical vessel in horizontal
direction, the aperture is sufficient to provide passage of an admixture of
spent catalyst and hydrocarbon products in a downward 20 direction into the
vessel; ii) a downcomer in the form of a relatively vertically extending
conduit interconnecting the vessel bottom at a place relatively opposite to
the aperture in the top of the vessel for passage downward through the
downcomer of a relatively minor amount of spent catalyst; iii) a
hydrocarbon product withdrawal conduit situated in the, perforate second
end wall of the vessel, 25 in vertical direction below the aperture and in
horizontal direction towards the aperture, for the continuous removal of
the hydrocarbon product after a secondary centrifugal separation from spent
catalyst; iv) an inclined slot solid dropout means interconnecting the
bottom of the vessel at a position at least 90 separated from the catalytic
downflow reactor point of communication with the top of the vessel as
measured by the angle around the circumference of the vessel where [err]
equal one complete revolution 30 around the circumference, the dropout
means receiving spent catalyst by primary mass separation of spent
catalysts from the hydrocarbon product by centrifugal acceleration of spent
catalyst about the angle of at least 90 degrees in the horizontal vessel,
wherein spent catalyst is accelerated against the surface of the
cylindrical vessel to cause primary mass flow separation and to thereby
pass the majority of spent catalyst through the inclined solid dropout
means to the downcomer; 35     v) wherein the diameter of the hydrocarbon
product withdrawal conduit is smaller than the diameter of the horizontal
vessel and the off center ingress of said admixture of the hydrocarbon
product and spent catalyst develops during operation a swirl ratio of
greater than 0.2 defined by the tangential velocity of the hydrocarbon
product across the cross section of the catalytic downflow reactor divided
by the superficial axial velocity of the fluid through the cross section of
the hydrocarbon product withdrawal conduit to 40 produce a vortex of the
hydrocarbon product with entrained minor quantities of spent catalyst in a
helical path extending from the imperforate wall opposite the hydrocarbon
product withdrawal conduit to cause the secondary centrifugal separation
and disengagement of the minor amount of the entrained spent catalyst from
the helical hydrocarbon product and thereby passage of the disengaged minor
amount of the disentrained spent catalyst to the point of interconnection
of the vessel with the downcomer to pass the 45 disengaged and separated
spent catalyst through the downcomer to a stripping zone; and vi) a
stripping zone communicating with the downcomer and the bottom portion of
the upflow riser regenerator, the stripping zone comprising during
operation a dense bed of spent catalyst received from both 1) the primary
mass flow separation via the inclined slot solid dropout means and 2) the
secondary centrifugal separation via the downcomer, wherein during
operation stripping gas is passed to the 50 stripping zone by means of a
stripping gas inlet means and wherein the helical flow path of the
hydrocarbon product material extending from the second end wall to the
hydrocarbon product material withdrawal outlet prohibits at least a portion
of the stripping gas from passing upward through the downcomer and into the
horizontal vessel. As shown in Figures 1, 2 and 3, hereinafter discussed in
more detail, a relatively small low-residence 55 time dense bed of catalyst
is situated in a position surmounted with respect to the top of the
downflow reactor. This small low-residence time dense bed of catalyst acts
to provide a viable leg seal to insure that the pressure above the top of
the downflow reactor is higher as compared to the pressure in the downflow
reactor itself. This orientation of downflow reactor and dense bed leg seal
requires the presence of a special pressure differential means to insure
proper dispersion of the reactant hydrocarbon feed material with the 60
passage of the catalyst down the reactor. Various vendors and suppliers for
valves that can perform this function include, among others, Kubota
American Corporation, Chapman Engineers, Inc. or Tapco International, Inc.
These pressure differential valves provide and insure presence of a desired
amount of catalyst to achieve the desired hydrocarbon conversion in the
downflow reactor. Other means such as a flow restriction pipe may also be
used to attain the proper pressure differentials. 65     The leg seal dense
bed of catalyst above the pressure differential means situated atop of the
downflow 3   



EP 0 254 333 B1 reactor can be supplied by a horizontal cyclone separator
interconnecting the exit of an upflow riser regenerator and the inlet to
the downflow hydrocarbon catalytic reactor. This separatory vessel is
similar to the after-described horizontal cyclone separator which
interconnects the respective bottoms of the downflow reactor and riser
regenerator. 5      In a specific embodiment of this invention, some
regeneration may occur or be affirmatively undertaken in the leg seal dense
bed of catalyst above the pressure differential means situated atop of the
downflow reactor. The process parameters existent in the downflow, reactor
are a very low pressure drop, i.e. of near zero, a pressure of from 4 to 5
bar, although 1 to 50 bar is contemplated, a residence time of 0.2 to 5 10
seconds and a temperature of from 260 to [err]. The pressure differential
existent in the downflow reactor vis-a-vis the pressure in the dense phase
leg seal (surmounting the downflow reactor) is more than 34.5 mbar. This
will permit and aid in the downflow of all applicable material such as
steam, hydrocarbon reactant and catalyst in a well dispersed phase at the
near zero pressure drop. Both the cracking reactor and riser regenerator
operate under fast fluidizing conditions which transpire 15  when the
entraining velocity of the vapor exceeds the terminal velocity of the mass
of the catalyst. The     15 entrainment velocity can be as great as 3-100
times the individual particle terminal velocity because the dense catalyst
flows as groups of particles, i.e. streamersThe minimum velocity for fast
fluidizing conditions occurs when the entraining velocity of the vapor
exceeds the terminal velocity of the mass of catalyst. The minimum velocity
for fast fluidization of the catalyst particles is about one meter/sec at
typical 20  densities.
20 The pressure drop through a fast fluidized system increases with the
velocity head ([err]) whereas the pressure drop through a fluidized bed is
relatively constant with respect to the velocity head or flow rate. Small
scale mixing in fast fluidized systems is very efficient because of the
turbulence of the flow, 25  however large scale backmixing is much less
than in a fluidized bed. The riser regenerator can burn to        25 lower
carbon on catalyst with less air consumption than a fluidized bed. In fact,
fluidized bed reaction rates are only about 10% of the theoretical burning
rate whereas risers could achieve nearly 100%. High efficiencies of that
type are required in order to succeed in a riser regenerator. The downflow
reactor is also fast-fluidized despite its downward orientation. The vapor
velocity 30(magnitude) exceeds the catalyst terminal velocity. The vapor
entrains the solids down the reactor as         30 opposed to having the
solids fall freely. The bottom of the downflow reactor must be minimally
obstructed to provide rapid separation of reacted vapor and to prevent
backup of solids. This is accomplished by discharging directly into the
unique horizontal cyclone separator hereinafter described. The catalyst
holdup in the downflow reactor is expected to be about half of that of the
holdup in a riser reactor with typical 35  vapor velocities. This is
largely due to fast fluidized (turbulent entrainment) conditions. The
catalyst contact time becomes one third to one half as long; subsequent
regeneration is therefore much easier in this system. The hydrocarbon feed
material can be added to the downflow reactor at a point juxtaposed to
entry of the regenerated catalysts intermixed with steam through the above
discussed pressure differential means. 40 The hydrocarbon feed will usually
have a boiling point of between 93 and [err] and will be charged as a
40 partial vapor and a partial liquid to the upper part of the downflow
reactor or in the dense phase of catalyst surmounted thereto. Applicable
hydrocarbonaceous reactants which are modified to hydrocarbonaceous
products having smaller molecules are those normally derived from natural
crude oils and synthetic crude oils. Specific examples of these
hydrocarbonaceous reactants are distillates boiling within the vacuum gas
45  oil range, atmospheric distillation underflow distillate, kerosene
boiling hydrocarbonaceous material or naphtha. It is also contemplated that
asphaltene materials could be utilized as the hydrocarbon reactant although
not necessarily with equivalent cracking results in light of the low
quantity of hydrogen present therein. In light of the very rapid
deactivation observed in the preferred catalyst of this invention
(hereinafter 50 discussed), short contact time between the catalyst
particles and the hydrocarbonaceous reactant are          50 actually
desired. For this reason, multiple reactant feed entry points may be
employed along the downflow reactor to, maximize or minimize the amount of
time the active catalyst actually contacts the hydrocarbonaceous reactants.
Once the catalyst becomes deactivated, which can happen relatively fast,
contact of the catalyst with the hydrocarbonaceous reactant is simply
non-productive. The 55  hydrocarbonaceous products, having smaller
molecules than the hydrocarbonaceous feed stream                   55
reactants, are preferably gasoline used for internal combustion engines or
other fuels such as jet fuel, diesel fuel and heating oils. The downflow
reactor interconnects with an upflow riser regenerator; bottom to bottom,
top to top. This interconnection is accomplished by a quick separation
means, especially in the bottom to bottom 50 interconnection. It is
contemplated that this quick separation means in the top to top connection
may          60 comprise a horizontal cyclone separator, a vertical cyclone
separator, a reverse flow separator, or an elbow separator having a inlet
dimension equal to less than four times the diameter or sixteen times the
cross section of the reaction zone. The spent catalyst separation time
downstream of the downflow reactor bottom, with this unique horizontal
cyclone, will be from 0.2 to 2.0 seconds in contrast to the unobstructed 5
separation time of U.S. Patent 4,514,285 of between 8 seconds and 1 minute.
It is therefore necessary for      65 4  



EP 0 254 333 B1 the quick separation means in the bottom to bottom
connection to comprise at least one horizontal cyclone separator,
preferably commensurate with that described herein. The horizontal cyclone
separator communicates preferably with the bottommost portion of the
downflow reactor (outlet) and the bottommost portion of the upflow riser
regenerator (inlet). This horizontal cyclone separator will have an offset
inlet in the bottom of the horizontal cyclone separator to charge spent
catalyst and hydrocarbon product to the separator at an angular
acceleration substantially greater than gravity to force the spent catalyst
against the side walls of the horizontal cyclone separator and thereby
separate the same by primary mass separation using angular acceleration and
centrifugal force. The horizontal cyclone separator can be equipped with a
vortex stabilizer which acts to form a helical 10  flow of vapors from one
end of the cyclone separator to the hydrocarbon product outlet end of the
same. This vortex acts as a secondary spent catalyst and hydrocarbon
product phase separation means to eliminate any entrained spent catalyst
from the hydrocarbon product material. The horizontal cyclone separator is
equipped with a special solid slot dropout means which interconnects the
bottom portion of the horizontal cyclone separator juxtaposed to the inlet
of the spent catalyst and hydrocarbon product 15  (gasiform phase) and a
downcomer, which itself interconnects the opposite extreme of the
horizontal cyclone separator. With this preferred embodiment, spent
catalyst is very quickly separated from the hydrocarbonaceous material and
thereby after-cracking or excessive coke formation is eliminated or at
least mitigated. This horizontal cyclone separator in functional operation
with the downflow reactor and the riser regenerator results in a process
with more flexibility and better coke formation handling than was 20
previously recognized, especially in the aforementioned U.S. Patent
4,514,285. It is preferred, however, that a stripping zone interconnect the
bottom of the horizontal cyclone separator and the bottom of the riser
regenerator. In the stripping zone, a stripping medium, most preferably
steam or a flue gas, is closely contacted with the catalytic composition of
matter having deactivating coke deposited thereon to an extent of from 0.1%
by weight carbon to 5.0% by weight carbon to remove adsorded and
interstitial 25  hydrocarbonaceous material from the spent catalyst. The
stripping vessel may take the form of a conventional vertical stripping
vessel having a dense phase of spent catalyst in the bottom thereof, or the
stripping vessel may be a horizontal stripping vessel having a dip leg
funneling catalyst to a holding chamber composed almost entirely of the
dense phase of spent catalysts and unoccupied space. The stripping vessel,
regardless of which configuration is used, is normally maintained at about
the same 30 temperature as the downflow reactor, usually in a range of from
427 to [err]. The preferred stripping gas, usually steam or nitrogen, is
introduced at a pressure usually in the range of 0.7 to 2.4 bar in
sufficient quantities to effect substantially complete removal of volatile
components from the spent catalyst. The downflow side of the stripping zone
interconnects with a moveable valve means communicating with the upflow
riser regenerator system. 35     The riser regenerator can comprise many
configurations to regenerate the spent catalyst to activity levels of
nearly fresh catalyst. The principle idea for the riser regenerator is to
operate in a dense, fast fluidized mode over the entire length of the
regenerator. In order to initiate coke combustion at the bottom of the
riser regenerator the temperature must be elevated with respect to the
temperature of the stripped spent catalyst charged to the bottom of the
riser regenerator. Several means of elevating this temperature 40 involve
back mixing actual heat of combustion (i.e., coke to CO oxidation) to the
bottom of the riser regenerator. These means include the presence of a
dense bed of catalyst, recycle of regenerated catalyst, countercurrent flow
of heat transfer agents and an enlarged back mixing section. For example, a
dense bed of catalyst may be situated near the bottom of the regenerator
but should preferably be minimized to reduce catalyst inventory. Advantages
derivative of such a reduction in inventory are capital cost savings, 45
catalyst deactivation mitigation and a reduction in catalyst attrition.
Where backmixing of the catalyst occurs the temperature in the bottom of
the riser regenerator will increase to a point around the combustion take
off temperature, i.e. where the carbon rate is limited by mass transfer and
not oxidation kinetics. This raise in temperature may be 55.6-[err] higher
than the indigeneous temperature of the incoming stripped spent catalyst.
This backmixing section may be referred to as a dense recirculating zone 50
which is necessary for said temperature rise. In one embodiment of this
invention, the upflow riser regenerator comprises a riser regenerator
having a dense phase of spent and regenerating catalyst (first dense bed)
in the bottom thereof and a dilute phase of catalyst thereabove entering
into a second separator, preferably a horizontal cyclone stripper. Spent,
but stripped, catalyst from the stripping zone is charged to the bottom of
the riser regenerator, which may have 55 present therein a dense bed of
catalyst to achieve the temperature of the carbon burning rate. And when
such a dense bed of catalyst is used its inventory should be minimized
compared to conventional riser regenerators. If desired, a recycle means
can be provided, with or without cyclone separators, to recycle regenerated
catalyst back to the dense bed of catalyst either internally or externally
of the regenerator to attain the carbon burning rate temperature. This
quantity of recycled regenerated catalyst can best be 60 regulated by
surveying a temperature within the dense phase of the riser regenerator and
modifying the quantity of recycle catalyst accordingly. It is also within
the scope of this invention that the catalyst recycle itself possess a
fluidizing means therein for fluidizing the regenerated recycled catalyst.
The extent of fluidization in the recycle conduit can be effected in
response to a temperature in the regenerator system to better control the
temperature in the dense phase of catalyst in the bottom of the riser
regenerator. 65    The dense phase of the catalyst in the regenerator is
fluidized via a fluidizing gas useful for oxidizing 5 



EP 0 254 333 B1 the coke contained on the spent catalyst to carbon monoxide
and then to carbon dioxide, which is eventually removed from the process or
utilized to generate power in a power recovery system downstream of the
riser regenerator. The most preferred fluidizing gas is air which is
preferably present in a slight stoichiometric excess (based on oxygen)
necessary to undertake coke oxidation. The excess 5 oxygen may vary from .1
to 25%, of that theoretically necessary for the coke oxidation in order to
acquire the most active catalyst via regeneration. Temperature control in
an FCC unit is a prime consideration and therefore temperature in the
regenerator must be closely monitored. The technical obstacles to an upflow
riser regenerator are low inlet temperature and low residence time. In
order to mitigate these difficulties a refiner may wish to adopt one 10 of
three not mutually exclusive pathways. First, heat transfer pellets may be
dropped down through the riser to backmix heat, increase catalyst holdup
time, or maximize mass transfer coefficients. Proper pneumatic elevation
means can be used to circulate the pellets from the bottom of the riser to
the top of the riser if it is desired to recirculate the pellets. Second,
regenerated catalyst can be recirculated back to the bottom of the riser to
backmix the heat. Third, an expansion section can be installed at the
bottom of the 15 riser to backmix heat in the entry zone of the riser
regenerator. The catalyst undergoes regeneration in the riser and can be
nearly fully regenerated in the dense phase of catalyst. The reaction
conditions established (if necessary by the initial burning of torch oil)
and maintained in the riser regenerator is a temperature in the range of
from 621 to [err] and a pressure in the range of from 0.35 to 3.5 bar. If
desired, a secondary oxygen containing gas can be added to the dilute 20
phase at a point downstream of the dense bed of catalyst. It is most
preferable to add this secondary source of oxidation gas at a point
immediately above the dense phase of catalyst if one exists in the bottom
of the regenerator. It may also be desirable to incorporate a combustion
promoter in order to more closely regulate the temperature and reduce the
amount of coke on the catalyst. U.S. Patents 4,341,623 and 4,341,660
represent a description of contemplated regeneration combustion promoters,
all of the teachings 25  of which are herein incorporated by reference. In
the embodiment where the riser regenerator is maintained with a dense bed
of catalyst in the bottom, the regenerating catalyst exits the dense phase
and is then passed to a dilute phase zone which is maintained at a
temperature in the range of from 649 to [err]. Again, there must always be
struck a relationship of temperature in the regeneration zone necessary to
supply hot regenerated catalysts to the 30  reaction zone to minimize heat
consumption in the overall process. It is imperative to recognize that the
catalyst inventory is going to be greatly reduced vis-a-vis a standard
upflow riser reactor and thus a more precise balance of the temperatures in
the downflow reactor and upflow regenerator can be struck and maintained.
It is also contemplated that the riser regenerator can have a dilute phase
of catalyst passed into a disengagement chamber, wherein a second dense bed
of catalyst in the regenerator is maintained in the 35  bottom for
accumulation and passage through a regenerated catalyst recycle means to
the dense phase bed of catalyst in the bottom of the riser regenerator. It
is also contemplated within the scope of this invention that chosen known
solid particle heat transfer materials, such as spherical metal balls,
phase change materials, heat exchange pellets or other low coke- like
solids, be interspersed with the catalyst. In this preferred embodiment,
the heat sink particles act to 40  maintain elevated temperatures at the
bottom of the regenerator riser and are generically inert to the actual
function of the catalyst and desired conversion of the hydrocarbonaceous
reactant materials. Notwithstanding the presence of the heat transfer
materials, it is preferred that the quantity of carbon on the regenerated
catalyst be held to less than .5 wt% and preferably less than .02 wt% coke.
The catalyst employed in this invention comprises catalytically active
crystalline aluminosilicates 45  having initially high activity relative to
conversion of the hydrocarbonaceous material. A preferred catalyst
comprises a zeolite dispersed in an alumina matrix. It is also contemplated
that a silica-alumina composition of matter be utilized. Other refractory
metal oxides such as magnesium or zirconium may also be employed but are
usually not as efficient as the silica-alumina catalyst. Suitable molecular
sieves may also be employed, with or without incorporation to an alumina
matrix, such as faujasite, chabazite, X-type 50 and Y-type aluminosilicate
materials, and ultra stable large pore crystalline
aluminosilicatematerials, such as a ZSM-5 or a ZSM-8 catalyst. The metal
ions of these materials should be exchanged for ammonium or hydrogen prior
to use. It is preferred that only a very small quantity, if any at all, of
the alkali or alkaline earth metals be present. In an overall view of the
instant process, the riser regenerator will be longer than the downflow 55
catalytic reactor. The reason for this size variation in this configuration
resides in the rapid loss of catalyst activity in the downflow reactor. It
is preferred that the downflow catalytic reactor be not more than one half
the length of the riser regenerator. The invention further relates to a
process for the continuous cracking of a hydrocarbonaceous feed material to
a hydrocarbonaceous product material having smaller molecules in a downflow
catalytic 60 reactor which comprises: a) passing the hydrocarbonaceous feed
material into the top portion of a substantially vertically extending
downflow reactor in the presence of a catalytic cracking composition of
matter at a temperature of from 260 to [err], a pressure of from 1 bar to
50 bars and a pressure drop of near zero to crack the molecules of the
hydrocarbonaceous feed material to smaller molecules during a residence
time of from 65 about 0.2 sec to 5 sec. while the hydrocarbonaceous feed
material flows in a downward direction towards 



6    EP 0 254 333 B1 the outlet of the reactor; b) withdrawing a
hydrocarbonaceous product material and spent catalyst having coke deposited
thereon from the outlet of the reactor after the above-mentioned residence
time and discharging them directly into an horizontal cyclone separator; 5
c) separating the hydrocarbonaceous product material from spent catalyst in
said horizontal cylcone separator and withdrawing the hydrocarbonaceous
product material from the process as product material; d) passing spent
catalyst with coke deposited thereon to a riser upflow regenerator in
addition to added regeneration gas comprising an oxygen-containing gas; e)
raising the temperature in the bottom of the regenerator by a temperature
elevation means to arrive 10 at the carbon burning rate and maintaining in
the riser regenerator a relatively dense fast fluidizing bed of
regenerating catalyst over nearly the entire length of the upflow riser
regenerator to produce regenerated catalyst and a spent regeneration gas
vapour phase; f) passing the regenerated catalyst and a vapour phase formed
from the oxidation of the coke in the presence of the oxygen-containing gas
to a centrifugal separator; 15     g) separating the regenerated catalyst
from the vapour phase in the horizontal cyclone separator and withdrawing
the vapour phase from the process; h) passing the separated regenerated
catalyst from the centrifugal separator to a dense bed of catalyst
maintained at a temperature of from 537 to [err], and a pressure of from 1
bar to 50 bars wherein said catalyst resides in said dense bed for a
residence time of from 2 sec to 600 sec; and 20     i) passing regenerated
catalyst from the dense bed to the top portion of the downflow reactor for
contact with the hydrocarbonaceous feed material entering the top portion
of the downflow reactor, wherein the pressure in the dense bed of catalyst
is at least 34.5 mbar greater than the pressure in the downflow reactor,
and wherein spent catalyst with coke deposited thereon from the horizontal
cyclone separator is stripped and subsequently directly passed without any
other regeneration zone to the upflow 25  regenerator. The relatively dense
fast fluidizing bed of regenerating catalyst over nearly the entire length
of the upflow riser regenerator may have a temperature of 593 to[err] and a
pressure of from 1 bar to 50 bars (atmospheres), wherein the catalyst
resides in the upflow regenerator for a residence time of from 30 sec to
300 sec. 30     Figure 1 is an overall view of the instant process. Figure
2 is an in depth view of the horizontal cyclone separator interconnecting
the riser regenerator and downflow reactor. Figure 3 is a process flow view
of the instant process with preferred embodiments contained therein
concerning particulate catalyst recovery. 35     Figure 1 shows downflow
reactor 1 in communication with riser regenerator 3 via horizontal cyclone
separator 2. Hydrocarbonaceous feed is added to the flow scheme via conduit
5 and control valve 6 at or near the top of downflow reactor 1. It is
preferred that this feed be entered through a manifold system (not shown)
to disperse completely the feed, throughout the top of the downflow reactor
for movement downward in the presence of the regenerated catalyst. The feed
addition is most preferably made about 2 40  meters below the pressure
differential means, here shown as a valve, to permit acceleration and
dispersion of the catalyst. The regenerated catalyst is added to downflow
reactor 1 through pressure differential valve means 7 to insure that the
pressure above the top of downflow reactor 1 (denoted as 8) is higher than
the pressure in the downflow reactor Idenoted as 10). It is most preferred
that this pressure differential be greater than 34.5 mbar in order to have
a viable dispersion of the catalyst throughout the downflow reactor 45
during the relatively short residence time. The temperature conditions in
the downflow reactor will most preferably be 427 to [err] with a pressure
of 4 to 5 bar. The downflow reactor should operate at a temperature hotter
than the average riser temperature to reduce the quantity of dispersion
steam and to thereby make the catalyst to oil ratio higher. As one salient
advantage of this invention, the pressure drop throughout the downflow
catalytic reactor 50 will be near zero. If desired, steam can be added at a
point juxtaposed to the feed stream or most preferably the steam may be
added by means of conduit 9 and valve 11 into second dense phase bed of
catalyst 12. This second dense  bed of catalyst 12 is necessary to insure
the proper pressure differential in the downflow reactor. It is preferred
that the catalyst reside in this second dense phase bed of catalyst for
only as long as it takes to insure a proper leg seal between the above two
entities. It is preferred that the residence time in 55 the dip leg be no
more than 5 minutes and preferably less than 30 seconds. Downflow reactor 1
communicates with riser regenerator 3 by means of horizontal cyclone
separator 2 and stripping zone 14. Spent catalyst and hydrocarbon product
material pass from the bottom of downflow reactor 1 into horizontal cyclone
2 at a spot off-center with respect to the horizontal body of the cyclone.
The entry of the different solid and fluid phases undergoes angular forces
(usually[err]) which separates 60 the phases by primary mass flow
separation. The solid particles pass directly to downcomer 15 by means of a
solid slot dropout means 16, (not seen from the side view) which can be
supported by a fastening and securement means 17. A minor portion of the
solid spent catalyst will remain entrained in the hydrocarbonaceous fluid
product. The horizontal cyclone 2 is configured such thatthe tangential
velocity of the fluid passing into the vessel (Ui) divided by the axial
velocity of fluid passing through product 



65 withdrawal conduit 18 (Vi) is greater than 0.2 as defined by: 7    EP 0
254 333 B1 Swirl Ratio= wherein 5  Re = radius of the downflow reactor 1;
Ri = radius of the withdrawal conduit 18; and F = the cross section area of
the tubular reactor divided by the crosssectional area of the fluid
withdrawal conduit. 10     Satisfaction of this relationship develops a
helical or swirl flow path of the fluid at 19 in a horizontal axis
beginning with an optional vortex stabilizer 20 and continuing through
hydrocarbon product outlet 18. This creates disentrainment of the minor
portion of the solid spent catalyst which passes to stripper 14 via
downcomer 15. Stripper 14 possesses a third dense bed of catalyst 21
(spent) which is immediately contacted with a is stripping agent,
preferably air or steam, through a stripping gas inlet conduit 22 and
control valve 23. After a small residence time in stripper 14 sufficient to
excise a portion of the absorbed hydrocarbons from the surface of the
catalyst, preferably 10-100 seconds, the spent and stripped catalyst is
passed to the first dense phase of catalyst 24 by means of connection
conduit 25 and flow control device 26. The third dense phase bed of
catalyst 21 will usually have a temperature of 260 to [err]. 20     The
first dense phase bed of catalyst 24 is maintained on a specially sized
grate (not shown) to permit the upflow of vapor through the grate and the
downflow of spent catalyst from the dense phase of catalyst. A suitable
fluidizing agent is an oxygen-containing gas, which is also used for the
oxidation of coke on the catalyst to carbon monoxide and carbon dioxide.
The oxygen-containing gas is supplied via conduit 29 and distribution
manifold 31. It is within the scope of this invention that the amount of
fluidizing gas added to 25 regenerator 3 can be regulated as per the
temperature in the combustion zone or the quantity or level of catalyst in
first dense bed of catalyst 24. If desired, a regenerated catalyst recycle
stream 27 can be provided to recycle regenerated catalyst from the upper
portion of the dilute phase of riser regenerator 3 through, conduit 27
containing flow control valve 28, which may also be regulated as per the
temperature in the dilute phase of the regeneration zone. This catalyst
recycle stream, while shown as being external to the 30 riser regenerator
may also be placed in an internal position to insure that the catalyst
being recycled is not overly cooled in its passage to first dense phase
catalyst bed 24. It is also contemplated that conduit 27 can intersect
conduit 25 and that a "salt and pepper" mixture of regenerated and spent
catalyst be concomitantly added to the first dense phase of catalyst 24
through conduit 25. Regenerated catalysts and vapor effluent derivative of
the oxidation of the coke with oxygen are 35 passed from a dilute phase of
catalyst 33 to a separation means, preferably a horizontal cyclone
separator but other equivalent separators such as a vertical cyclone
separator can also be used. Again, it is contemplated that more than one
cyclonic separator be put in service in a series or parallel flow passage
scheme. The upflow of regenerated catalysts is removed from the vapors,
which contain usually less than 1000 ppm CO through conduit 41 and can be
removed from the process in conduit 43 or passed to a power 40 recovery
unit 45 or a carbon monoxide boiler unit (not shown). The cyclonic
communication conduit 47 acts to excise the catalyst particles from any
unwanted vapors and insure passage of regenerated catalyst to the second
dense phase of catalyst 12 which provides the leg seal surmounted to the
downflow reactor. Figure 2 shows in more detail the instant horizontal
cyclone separator 2 designed for removal of spent catalystand hydrocarbon
product from the downflow reactor to the stripper and ultimately the first
dense 45  phase of catalyst in the upflow riser regenerator. Figure 3
demonstrates a more sophisticated apparatus and flow scheme of this
invention with downflow reactor 101 and riser regenerator 103
interconnected by means of overhead horizontal cyclone separator 102. The
lower portion of riser regenerator 103, is supplied with an
oxygen-containing gas by means of conduit 105 and manifold 107. A
selectively perforated grate 109 is supplied to maintain the 50 bottom of
the fluidized bed of catalyst. It is possible that no grate is necessary
where the dense phase of catalyst is very small, i.e., 2.44 m in diameter.
A dense phase of catalyst 111 is maintained at suitable
regeneration-effecting conditions, i.e. a temperature of 649 to [err], to
diminish the coke on the catalyst to .05 wt.% coke or less. Catalyst having
undergone regeneration in riser regenerator 103 enter dilute phase 113
having in the bottom thereof the ability to add a combustion promoter by
means of conduit 115 and/or 55 a secondary air supply means of conduit 117.
The amount of air is usually regulated so that the oxygen content is more
than stoichiometrically sufficient to burn the nefarious coke to carbon
monoxide and then convert some or all of same to carbon dioxide. The
regenerated catalyst is entrained upwards through the dilute phase
maintained at the conditions hereinbefore depicted and will either enter
horizontal cyclone separator 102 or will be recycled to the dense phase of
regenerating catalyst 111 by means of recycle 60  conduit 121 and control
valve means 123 situated in conduit 121. Again, this recycle stream is
shown as being external to the regenerator but could be also internal and
contain various process flow control devices such as a level indicator or a
temperature sensing and regulating device to regulate temperatures as a
function of the conditions existent in dilute phase 113. The combustion
products, usually predominantly carbon dioxide, nitrogen, and water exit
horizontal cyclone separator 102 through vortex 65 exhaust conduit 131. The
vortex exhaust conduit establishes a helical flow of catalyst 135 across
the 8 



EP 0 254 333 B1 horizontal cyclone separator in a direction substantially
perpendicular to riser regenerator 103. This helical flow of catalyst
preferably totally surrounds flow deflecting conical device 137 for passage
of the particulate catalyst in a downward direction to dense phase leg seal
139. Interconnecting conduit 141 may be a further extension of the
horizontal cyclone separator or it can simply be a catalyst transfer
conduit from same. 5 Feed is added by conduit 145 downstream of pressure
reduction valve 147. Steam, if desired, may also be added by means of
conduit 149 or 151 or both. Pressure differential valve 147 is existent to
insure that no hydrocarbons flow upward through the seal leg of catalyst.
In this manner solids, such as the catalyst particles, are blown down by
the velocity of the descending vapors, which provide good dispersion of
catalyst-hydrocarbon reactant-steam. All three of these entities pass
downward in reactor 101 to form the 10 sought after hydrocarbon products.
In this embodiment, a second horizontal cyclone separator is provided at
the bottom of the downflow reactor 101. Vapors can exit on either side of
the downcomer although in this embodiment vapors exit through vortex
exhaust conduit 167 connected to conventional vertical cyclone separator
157. In the latter vertical cyclone separator, gases are withdrawn from the
process in conduit 159 while solid catalyst extracted from the vapors are
passed by means of dip leg 161 to another 15 dense phase of catalyst 163
existent in steam stripping zone 165. The vortex exhaust conduit 167, also
creates a second helical flow path of spent catalyst 169 for passage to
stripper dense bed 163 via vortex stabilizer 171. It is contemplated that a
dense phase of catalyst 163 may also be provided with a dip leg 173
providing catalysts for yet another dense phase of catalyst 175 existent in
the bottom of the stripper column. The latter is provided with two sources
of steam in conduits 177 and 179. Stripped, yet spent 20 catalysts, is
withdrawn from the bottom of stripper unit 165 via conduit 181 and passed
to dense phase bed 111 of riser regenerator 103 via slide control valve
183. The flow of hot vapors is removed from the horizontal cyclone
separator 102 in flow conduit 131. The same is then passed to a
conventional vertical catalyst cyclone separator 201 having vapor outlet
means 203 and catalyst dip leg 205 for passage of recovered regenerated
catalyst back to dense phase 111. The 25 vertical separator 201 passes the
off gases to a third horizontal cyclone separator 207 similar in
configuration to horizontal cyclone separator 102. Again regenerated
catalyst is recovered from hot vapors and recycled in recycle conduit 209
to dense phase catalyst bed 111. The off-gases are predominantly free of
solid material in conduit 211, are withdrawn from the horizontal cyclone
separator 207 and passed to a power recovery means comprising very broadly
a turbine 215 to provide the power in electric motor 30 generator 221 to
run other parts of the process for other parts of the refinery or to sell
to the public in a power cogeneration scheme and is then passed to
compressor 213. Claims 1. An integral hydrocarbon catalytic cracking
conversion apparatus for the catalytic conversion of a 35 hydrocarbon feed
material to a hydrocarbon product material having smaller molecules which
comprises: a) a substantially vertically extending catalytic downflow
reactor comprising a hydrocarbon feed inlet at a position juxtaposed to the
top portion of the downflow reactor, a regenerated catalyst inlet at a
position juxtaposed to the top portion of the downflow reactor and a
product and spent catalyst withdrawal outlet at a position juxtaposed to
the bottom portion of the downflow reactor; 40      b) a substantially
vertically extending upflow catalytic riser regenerator for regeneration of
spent catalyst passed from the catalytic downflow reactor having a spent
catalyst inlet at a position juxtaposed to the bottom portion of the
regenerator, a regeneration gas inlet means for entry of an
oxygen-containing gas at a position juxtaposed to the bottom portion of the
regenerator and a regenerated catalyst and vapour phase outlet at a
position juxtaposed to the top portion of the regenerator, the outlet
having a 45 means suitable to remove regenerated catalyst and vapours
resultant from the oxidation of coke, present on spent catalyst, with the
oxygen-containing regeneration gas; c) a horizontal cyclonic separation
means for separating spent catalyst from hydrocarbon product material, said
horizontal cyclone separation means being in communication with the bottom
portion of the catalytic downflow reactor and the bottom part of the riser
regenerator; 50     d) a connection separation means communicating with the
top of the upflow riser regenerator and the top of the catalytic downflow
reactor to separate regenerated catalyst; derived from  the upflow riser
regenerator, from spent oxidation gases, characterized in that the
horizontal cyclone separation means (2) interconnects the respective
bottoms of the downflow reactor and the upflow riser regenerator (3), the
connection separation means (47) provides a relatively dense phase of
catalyst intermediate the top of the 55 upflow regenerator and the top of
the catalytic downflow reactor, and the apparatus further comprises: e) a
pressure reduction means (7) for obtention of a higher pressure in the
relatively dense phase (12) above the pressure reduction means (7) than the
pressure in the top portion of the catalytic downflow reactor. 2. The
apparatus of Claim 1 wherein the horizontal separation means (2) comprises.
60     i) a horizontal substantially cylindrical vessel having a body
comprising a top having an aperture to the catalytic downflow reactor, a
first imperforate end wall, a bottom and a perforate second end wall for
penetration of a hydrocarbon product outlet withdrawal conduit (18),
wherein said aperture is located off center with respect to the
longitudinal axis of the top of the cylindrical vessel in horizontal
direction, the aperture being sufficient to provide passage of an admixture
of spent catalyst and hydrocarbon products in 65 a downward direction into
the vessel; 9 



EP 0 254 333 B1 horizontal cyclone separator in a direction substantially
perpendicular to riser regenerator 103. This helical flow of catalyst
preferably totally surrounds flow deflecting conical device 137 for passage
of the particulate catalyst in a downward direction to dense phase leg seal
139. Interconnecting conduit 141 may be a further extension of the
horizontal cyclone separator or it can simply be a catalyst transfer
conduit from same. 5   Feed is added by conduit 145 downstream of pressure
reduction valve 147. Steam, if desired, may also be added by means of
conduit 149 or 151 or both. Pressure differential valve 147 is existent to
insure that no hydrocarbons flow upward through the seal leg of catalyst.
In this manner solids, such as the catalyst particles, are blown down by
the velocity of the descending vapors, which provide good dispersion of
catalyst-hydrocarbon reactant-steam. All three of these entities pass
downward in reactor 101 to form the 10  sought after hydrocarbon products.
In this embodiment, a second horizontal cyclone separator is provided at
the bottom of the downflow reactor 101. Vapors can exit on either side of
the downcomer although in this embodiment vapors exit through vortex
exhaust conduit 167 connected to conventional vertical cyclone separator
157. In the latter vertical cyclone separator, gases are withdrawn from the
process in conduit 159 while solid catalyst extracted from the vapors are
passed by means of dip leg 161 to another 15  dense phase of catalyst 163
existent in steam stripping zone 165. The vortex exhaust conduit 167, also
creates a second helical flow path of spent catalyst 169 for passage to
stripper dense bed 163 via vortex stabilizer 171. It is contemplated that a
dense phase of catalyst 163 may also be provided with a dip leg 173
providing catalysts for yet another dense phase of catalyst 175 existent in
the bottom of the stripper column. The latter is provided with two sources
of steam in conduits 177 and 179. Stripped, yet spent 20  catalysts, is
withdrawn from the bottom of stripper unit 165 via conduit 181 and passed
to dense phase bed 111 of riser regenerator 103 via slide control valve
183. The flow of hot vapors is removed from the horizontal cyclone
separator 102 in flow conduit 131. The same is then passed to a
conventional vertical catalyst cyclone separator 201 having vapor outlet
means 203 and catalyst dip leg 205 for passage of recovered regenerated
catalyst back to dense phase 111. The 25  vertical separator 201 passes the
off gases to a third horizontal cyclone separator 207 similar in
configuration to horizontal cyclone separator 102. Again regenerated
catalyst is recovered from hot vapors and recycled in recycle conduit 209
to dense phase catalyst bed 111. The off-gases are predominantly free of
solid material in conduit 211, are withdrawn from the horizontal cyclone
separator 207 and passed to a power recovery means comprising very broadly
a turbine 215 to provide the power in electric motor 30  generator 221 to
run other parts of the process for other parts of the refinery or to sell
to the public in a power cogeneration scheme and is then passed to
compressor 213. Claims 1. An integral hydrocarbon catalytic cracking
conversion apparatus for the catalytic conversion of a 35  hydrocarbon feed
material to a hydrocarbon product material having smaller molecules which
comprises: a) a substantially vertically extending catalytic downflow
reactor comprising a hydrocarbon feed inlet at a position juxtaposed to the
top portion of the downflow reactor, a regenerated catalyst inlet at a
position juxtaposed to the top portion of the downflow reactor and a
product and spent catalyst withdrawal outlet at a position juxtaposed to
the bottom portion of the downflow reactor; 40     b) a substantially
vertically extending upflow catalytic riser regenerator for regeneration of
spent catalyst passed from the catalytic downflow reactor having a spent
catalyst inlet at a position juxtaposed to the bottom portion of the
regenerator, a regeneration gas inlet means for entry of an
oxygen-containing gas at a position juxtaposed to the bottom portion of the
regenerator and a regenerated catalyst and vapour phase outlet at a
position juxtaposed to the top portion of the regenerator, the outlet
having a 45  means suitable to remove regenerated catalyst and vapours
resultant from the oxidation of coke, present on spent catalyst, with the
oxygen-containing regeneration gas; c) a horizontal cyclonic separation
means for separating spent catalyst from hydrocarbon product material, said
horizontal cyclone separation means being in communication with the bottom
portion of the catalytic downflow reactor and the bottom part of the riser
regenerator; 50     d) a connection separation means communicating with the
top of the upflow riser regenerator and the top of the catalytic downflow
reactor to separate regenerated catalyst, derived from the upflow riser
regenerator, from spent oxidation gases, characterized in that the
horizontal cyclone separation means (2) interconnects the respective
bottoms of the downflow reactor and the upflow riser regenerator (3), the
connection separation means (47) provides a relatively dense phase of
catalyst intermediate the top of the 55  upflow regenerator and the top of
the catalytic downflow reactor, and the apparatus further comprises: e) a
pressure reduction means (7) for obtention of a higher pressure in the
relatively dense phase (12) above the pressure reduction means (7) than the
pressure in the top portion of the catalytic downflow reactor. 2. The
apparatus of Claim 1 wherein the horizontal separation means (2) comprises.
60     i) a horizontal substantially cylindrical vessel having a body
comprising a top having an aperture to the catalytic downflow reactor, a
first imperforate end wall, a bottom and a perforate second end wall for
penetration of a hydrocarbon product outlet withdrawal conduit (18),
wherein said aperture is located off center with respect to the
longitudinal axis of the top of the cylindrical vessel in horizontal
direction, the aperture being sufficient to provide passage of an admixture
of spent catalyst and hydrocarbon products in 65  a downward direction into
the vessel; 9 
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(15) in the form of a relatively vertically extending conduit
interconnecting the vessel bottom at a place relatively opposite to the
aperture in the top of the vessel for passage downward through the
downcomer of a relatively minor amount of spent catalyst; iii) a
hydrocarbon product withdrawal conduit (18) situated in the perforate
second end wall of the 5 vessel, in vertical direction below the aperture
and in horizontal direction towards the aperture, for the continuous
removal of the hydrocarbon product after a secondary centrifugal separation
from spent catalyst; iv) an inclined slot solid dropout means (16)
interconnecting the bottom of the vessel at a position at least 90
separated from the catayltic downflow reactor point of communication with
the top of the vessel as measured by the angle around the circumference of
the vessel where [err] equal one complete revolution around the
circumference, the dropout means (16) receiving spent catalyst by primary
mass separation of spent catalysts from the hydrocarbon product by
centrifugal acceleration of spent catalyst about the angle of at least
[err] in the horizontal vessel, wherein spent catalyst is accelerated
against the surface of the cylindrical vessel to cause primary mass flow
separation and to thereby pass the majority of 15 spent catalyst through
the inclined solid dropout means (16) to the downcomer (15); v) wherein the
diameter of the hydrocarbon product withdrawal, conduit (18) is smaller
than the diameter of the horizontal vessel and the off center ingress of
the admixture of the hydrocarbon product and spent catalyst develops during
operation a swirl ratio of greater than 0.2 defined by the tangential
velocity of the hydrocarbon product across the cross section of the
catalytic downflow reactor divided by 20  the superficial axial velocity of
the fluid through the cross section of the hydrocarbon product withdrawal
conduit to produce a vortex of the hydrocarbon product with entrained minor
quantities of spent catalyst in a helical path extending from the
imperforate wall opposite the hydrocarbon product withdrawal conduit (18)
to cause the secondary centrifugal separation and disengagement of the
minor amount of the entrained spent catalyst from the helical hydrocarbon
product and thereby passage of the disengaged 25  minor amount of the
disentrained spent catalyst to the point of interconnection of the vessel
with the downcomer (15) to pass the disengaged and separated spent catalyst
through the downcomer (15) to a stripping zone (14); and vi) a stripping
zone (14) communicating with the downcomer (15) and the bottom portion of
the upflow riser regenerator, the stripping zone (14) comprising during
operation a dense bed of spent catalyst 30  received from both 1) the
primary mass flow separation via the inclined slot solid dropout means (16)
and 2) the secondary centrifugal separation via the downcomer (15), wherein
during operation stripping gas is passed to the stripping zone by means of
a stripping gas inlet means (22) and wherein the helical flow path of the
hydrocarbon product material extending from the second end wall to the
hydrocarbon product material withdrawal outlet (18) prohibits at least a
portion of the stripping gas from passing upward 35 through the downcomer
(15) and into the horizontal vessel. 3. The apparatus of Claim 1 wherein a
uniform bed of regenerating catalyst in the regenerator comprises a first
relatively dense bed of catalyst (24) in the bottom portion of the
regenerator and a relatively dilute phase of catalyst in the top portion of
the regenerator. 4. The apparatus of Claim 1 wherein the hydrocarbon feed
inlet (5) is positioned at a point directly 40. below the pressure
reduction means (7). 5. The apparatus of Claim 1 wherein the connection
separation means (141) communicating with the top of the upflow riser
regenerator (3) and the top of catalytic downflow reactor (1) comprises: i)
an inlet means communicating with the top of the upflow riser regenerator
(3); ii) a vortex exhaust tube (131) for separating regenerated catalyst
from the spent oxidation gas, 45 wherein the regenerated catalyst is
accelerated in a substantially horizontal direction in a helical flow path.
iii) a spent oxidation gas exit means (133) for withdrawal of the spent
oxidation gas in the vortex exhaust-tube (131); iv) a conical flow control
means (137) comprising a vortex stabilizer located at a position in the
separation means opposite the extreme end of placement of the vortex
exhaust tube (131) and so situated so to provide the helical flow path of
the spent oxidation gas encompasses the conical shape of the conical flow
control means (137); and V) an outlet means communicating with the second
relatively dense phase of regenerated catalyst to pass regenerated catalyst
from  the connection separation means (141) to the second relatively dense
phase of catalyst (135). 55     6. The apparatus of Claim  1 wherein the
relatively dense phase of regenerated catalyst (139) surmounted to the
catalytic downflow reactor possesses a steam inlet means (149), to add
steam with the catalyst to the catalytic downflow reactor. 7. A process for
the continuous cracking of a hydrocarbonaceous feed material to a
hydrocarbonaceous product material having smaller molecules in a downflow
catalytic reactor which 60 comprises: a) passing the hydrocarbonaceous feed
material into the top portion of a substantially vertically extending
downflow reactor in the presence of a catalytic cracking composition of
matter at a temperature of from 260 to [err], a pressure of from 1 to 50
bar and a pressure drop of near zero to crack the molecules of the
hydrocarbbnaceous feed material to smaller molecules during a residence
time of from 0.2 sec to 5 65 
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feed material flows in downward direction towards the outlet of the
reactor; b) withdrawing hydrocarbonaceous product material and spent
catalyst having coke deposited thereon from the outlet of the reactor after
the above-mentioned residence time and discharging them directly into 5  an
horizontal cyclone separator; c) separating the hydrocarbonaceous product
material from spent catalyst in said horizontal cyclone separator and
withdrawing the hydrocarbonaceous product material from the process as
product material; at                        d) passing spent catalyst with
coke deposited thereon from the horizontal cyclone separator to a riser
upflow regenerator in addition to added regeneration gas comprising an
oxygen-containing gas; te                10      e) raising the temperature
in the bottom of the regenerator by a temperature elevation means to arrive
at a carbon burning rate temperature and maintaining in the riser
regenerator a relatively dense fast fluidizing bed of regenerating catalyst
over the near entire length of the upflow riser regenerator to produce
regenerated catalyst and a spent regeneration gas vapour phase; f) passing
the regenerated catalyst and a vapour phase formed from the oxidation of
the coke in the 15  presence of the oxygen-containing gas to a centrifugal
separator; e                        g) separating the regenerated catalyst
from the vapour phase in the centrifugal separator and withdrawing the
vapour phase from the process, characterized in that the process further
comprises: h) passing the separated regenerated catalyst from the
centrifugal separator to a dense bed of catalyst maintained at a
temperature of from 537 to 982C, and a pressure of from 1 bar to 50 bars,
wherein the 20  catalyst resides in the dense bed for a residence time from
2 sec to 600 sec; and i) passing regenerated catalyst from the dense bed to
the top portion of the downflow reactor for contact with hydrocarbonaceous
feed material entering the top portion of the downflow reactor, wherein the
pressure in the dense bed of catalyst is more than 34.5 mbar compared with
the pressure in the downflow reactor, and wherein spent catalyst with coke
deposited thereon from the horizontal cyclone 25  separator is stripped and
subsequently directly passed without any other regeneration zone to the
riser upflow regenerator. Patentanspruche 30     1. Integrale Vorrichtung
zur Kohlenwasserstoffumwandlung durch katalytisches Kracken fur die
katalytische Umwandlung eines Kohlenwasserstoff-Ausgangsmaterials in ein
Kohlenwasserstoff- Produktmaterial mit kleineren Molekulen, die aufweist:
a) einen sich im  wesentlichen vertikal erstreckenden katalytischen
Fallreaktor mit einem Kohlenwasserstoff-AusgangsmaterialeinlaB an einer
Stelle nahe dem Oberteil des Fallreaktors, einem 35  EinlaB fur
regenerierten Katalysator an einer Stelle nahe dem Obertell des
Fallreaktors und einem AuslaB fOr den Abzug des Produktes und verbrauchten
Katalysator an einer Stelle nahe dam Unterteil des Fallreaktors; b) einen
sich im wesentlichen vertikal erstreckenden katalytischen Steigregenerator
zum Regenerieren von verbrauchtem Katalysator, der vom katalytischen
Fallreaktor zugeleitet wird, mit einem EinlaB fur 40 verbrauchten
Katalysator an einer Stelle nahe dem Unterteil des Regenerators, einer
Regenerationsgas- EinlaBeinrichtung fur den Eintritt eines
sauerstoffhaltigen Gases an einer Stelle nahe dem Unterteil des
Regenerators und einem AuslaB fOr regenerierten Katalysator und Dampfphase
an einer Stelle nahe dem Oberteil des Regenerators, wobei der AuslaB Mittel
aufweist, die zum Entfernen des regenerierten Katalysators und der Dimpfe
geeignet sind, welche sich aus der Oxidation von an verbrauchten 45
Katalysator vorhandenen Koks mit dem sauerstoffhaltigen Regenerationagas
ergeben; c) eine horizontale Zyklonabscheideeinrichtung zum Abscheiden des
verbrauchten Katalysators vom Kohlenwasserstoff-Produktmaterial, wobei die
horizontale Zyklonabscheideeinrichtung in Verbindung mit dem Unterteil des
katalytischen Fallreaktors und dem Unterteil des Steigregenerators steht;
d) eine AnschluB-Abscheideeinrichtung, die mit dem Oberteil des
Steigregenerators und dem Oberteil 50 des katalytischen Fallreaktors in
Verbindung steht, um regenerierten Katalysator, der aus dem
Steigregenerator erhalten wird, von verbrauchten Oxidationsgasen
abzuscheiden, dadurch gekennzeichnet, daB die horizontale
Zyklonabscheideeinrichtung (2) die entsprechenden Unterteile des
Fallreaktors und des Steigregenerators (3) verbindet, wobei die
AnschluB-Abscheideeinrichtung (47) eine relativ dichte Phase des
Katalysetors zwischen dem Oberteil des Steigregenerators und dem Oberteil
des 55  katalytischen Falreaktors bildet, und die Vorrichtung ferner
aufweist: e) Druckreduziermittel (7) zur Erzielung eines h6heren Druckes in
der relativ dichten Phase (12) oberhalb der Druckreduziermittel (7) im
Vergleich zum Druck im Oberteil des katalytischen Fallreaktors. 2.
Vorrichtung nach Anspruch 1, bei welcher die horizontale
Abscheideeinrichtung (2) umfaSt: i) ein horizontales, im wesentlichen
zylindrisches GefaB mit einem Korper, der einen Oberteil mit einer 60
Offnung zum katalytischen Fallreaktor hat, eine erste ungelochte Endwand,
einen Unterteil und eine gelochte zweite Endwand fOr den Durchtritt einer
Kohlenwasserstoffprodukt-AuslaBabzugsleitung (18), wobei die 6ffnung
bezuglich der Lingsachse des Oberteiles des zylindrischen GefaBes in
horizontaler Richtung exzentrisch angeordnet ist, und wobei die 6ffnung
ausreicht, um einen Strom des Gemenges aus verbrauchtem Katalysator und
Kohlenwasserstoffprodukten in Richtung nach unten in das GefaB zu leiten;
65     ii) ein Fallrohr (15) in Form einer sich relativ vertikal
erstreckenden Leitung, welche an den  
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GefaBunterteil an einer der Offnung im Oberteil des Gefales relativ
gegenuberliegenden Stelle anschlieBt, um eine relativ kleine Menge des
verbrauchten Katalysators nach unten zur Stromung durch das Fallrohr zu
leiten; iii) eine Kohlenwasserstoffprodukt-Abzugsleitung (18), die in der
gelochten zweiten Endwand des 5  Gefafles angeordnet ist, in vertikaler
Richtung unterhalb der Offnung und in horizontaler Richtung gegen die
Offnung zu, zum kontinuierlichen Abziehen des Kohlenwasserstoffproduktes
nach einer Sekundirzentrifugalabscheidung vom verbrauchten Katalysator; iv)
eine geneigte schlitzformige Feststoffausfalleinrichtung (16), welche an
den Unterteil des Gefiaes an einer Stelle anschlie~t, die urn zumindest
[err]vom AnschluBpunkt des katalytischen Fallreaktors an den 10 Oberteil
des GefaBes getrennt ist, gemessen in einem Winkel urn den Umfang des
GefaBes, wobei [err] einen vollstandigen Umlauf urn den Umfang darstellen,
wobei die Ausfalleinrichtung (16) verbrauchten Katalysator  durch   die
Hauptmassenabscheidung   des   verbrauchten   Katalysators  vom
Kohlenwasserstoffprodukt durch Zentrifugalbeschleunigung des verbrauchten
Katalysators uber den Winkel von zurnindest [err] im horizontalen GefaB
erhalt, wobei verbrauchter Katalysator gegen die Flache 15 des
zylindrischen GefaBes beschleunigt wird, um eine
Hauptmassenstromabscheidung zu bewirken umd dadurch den Hauptteil des
verbrauchten Katalysators durch die geneigte-Feststoffausfalleinrichtung
(16) in das Fallrohr (15) zu leiten; v) wobei der Durchmesser der
Kohlenwasserstoff-Produkt-Abzugsleitung (18) kleiner als der Durchmesser
des horizontalen GefaBes ist und der exzentrische EinlaB for das Gemenge
aus 20  Kohlenwasserstoffprodukt  und   verbrauchtem    Katalysator
wahrend   des   Betriebes   ein Verwirbelungsverhaltnis von groBer als 0,2
entwickelt, definiert durch die Tangentialgeschwindigkeit des
Kohlenwasserstoffproduktes uber den Querschnitt des katalytischen
Fallreaktors dividiert durch die Oberflachen-Axialgeschwindigkeit des
Fluids durch den Querschnitt der Kohlenwasserstoffprodukt- -
Abzugsleitung, um einen Wirbel des Kohlenwasserstoffproduktes mit
mitgerissenen kleineren Mengen an 25 verbrauchtem Katalysator auf einem
wendelformigen Weg zu erzeugen, der sich von der ungelochten Wand gegenuber
der Kohlenwasserstoffprodukt-Abzugsleitung (18) wegerstreckt, urn sine
Sekundirzentrifugalabscheidung und ein Abscheiden der kleineren Menge des
mitgerissenen verbrauchten Katalysators vorn wendelformig stromenden
Kohlenwasserstoffprodukt zu bewirken und dadurch die abgeschiedene kleinere
Menge des nicht mitgerissenen verbrauchten Katalysators zum 30
AnschluBpunkt des GefaBes an das Fallrohr (15), um den gelosten und
abgeschiedenen verbrauchten Katalysator durch das Fallrohr (15) zu einer
Strippzone (14) zu leiten; und vi) sine Strippzone (14), die mit dem
Fallrohr (15) und dem Unterteil des Steigregenerators in Verbindung steht,
wobei die Strippzone (14) im Betrieb ein dichtes Bett aus verbrauchtem
Katalysator aufweist, der sowohl 1) von der Hauptmassenstromabscheidung
Ober die geneigte schlitzformige 35 Feststoffausfalleinrichtung (16) und 2)
der Sekundarzentrifugalabscheidung uber das Fallrohr (15) erhalten wird,
wobei wahrend des Betriebes Strippgas der Strippzone mittels einer
StrippgaseinlaBeinrichtung (22) zugeleitet wird und wobei der wendelf6rmige
Stromungsweg des Kohlenwasserstoff-Produktmaterials, der sich von der
zweiten Endwand zum Kohlenwasserstoff-Produktmaterial-AbzugsauslaB (18)
erstreckt, zumindest einen Teil des Strippgases daran $hindert nach oben
durch das Fallrohr (15) und in das 40 horizontale GefaB zu stromen. 3.
Vorrichtung nach Anspruch 1, bei welcher sin einheitliches Bett des
regenerierten Katalysators im Separator ein erstes, relativ dichtes
Katalysatorbett (24) im Unterteil des Regenerators und sine relativ
verdunnte Phase des Katalysators im Oberteil des Regenerators aufweist. 4.
Vorrichtung nach Anspruch 1, be! weicher der
Kohlenwasserstoff-AusgangsmaterialeinlaB (5) an 45  einem Punkt direkt
unterhalb der Druckreduziereinrichtung (7) angeordnet ist. 5. Vorrichtung
nach Anspruch 1, bei welcher die AnschluB-Abscheideeinrichtung (141), die
mit der Oberseite des Steigregenerators (3) und der Oberseite des
katalytischen Fallreaktors (1) in Verbindung steht, aufweist: i) sine
EinlaBeinrichtung, die mit der Oberseite des Steigregenerators (3) in
Verbindung steht; 50     ii) ein Wirbelabzugsrohr (131) zum Abscheiden des
regenerierten Katalysators vom verbrauchten Oxidationsgas, wobei der
regenerierte Katalysator im wesentlichen in horizontaler Richtung auf einem
wendelformigen Stromungsweg beschleunigt wird; iii) sine
Austrittseinrichtung (133) fOr verbrauchtes Oxidationsgas zum Abzug des
verbrauchten Oxidationsgases im WirbelauslaBrohr (131); 55     iv) sine
konische Stroinungssteuereinrichtung (137), die einen Wirbelstabilisator
aufweist, der an einer Stelle in der Abscheideeinrichtung gegenOber dem
Ends des WirbelauslaBrohres (131) Iiegt und so angeordnet ist, daB sie
einen wendelf6rmigen Stromungsweg des verbrauchten Oxidationsgases bildet,
weicher die konische Gestalt der konischen Stromungssteuereinrichtung (137)
umgibt; und v) sine AuslaBeinrichtung, die mit der zweiten, relativ dichten
Phase des regenerierten Katalysators in 60 Verbindung steht, um
regenerierten Katalysator von der AnschluB-Abscheideeinrichtung (141) zum
zweiten, relativ dichten Katalysatorbett (135) zu leiten. 6. Vorrichtung
nach Anspruch 1, bei welcher die relativ dichte Phase des regenerierten
Katalysators (139), welche Ober dem katalytischen Fallreaktor liegt, sine
DampfeinlaBeinrichtung (149) aufweist, um dem katalytischen Fallreaktor
Dampf mit dem Katalysator zuzusetzen. 65      7. Verfahren zum
kontinuierlichen Kracken eines kohlenwasserstoffhaltigen Ausgangsmaterials
in sin 12 



C   L   rl  a EP 0 254 333 B1 kohlenwasserstoffhaltiges Produktmaterial mit
kleineren Molekulen in einem katalytischen Fallreaktor, *           welches
umfa~t: a) Einleiten des kohlenwasserstoffhaltigen Ausgangsmaterials in den
Oberteil eines sich im wesentlichen  vertikal  erstreckenden  Fallreaktors
in  Gegenwart  einer  katalytischen  Krack- 5 Materialzusammensetzung bei
einer Temperatur von 260 bis 815C, einem Druck von 1 bar bis 50 bar und
einem Druckabfall von nahezu Null, um die Molekule des
kohlenwasserstoffhaltigen Ausgangsmaterials in kleinere Molekule zu kracken
wahrend einer Verweilzeit von 0,2 bis 5 s, wahrend das
kohlenwasserstoffhaltige Ausgangsmaterial in Richtung nach unten gegen den
AuslaB des Reaktors stromt; 70    b) Abziehen des kohlenwasserstoffhaltigen
Produktmaterials und des verbrauchten Katalysators, auf dem Koks abgelagert
ist, aus dem AuslaB des Reaktors nach der vorerwahnten Verweitzeit und
direkte Aufgabe derselben in einen horizontalen Zyklonseparator; c)
Abscheiden des kohlenwasserstoffhaltigen Produktmaterials vom verbrauchten
Katalysator im horizontalen Zyklonseparator und Abziehen des
kohlenwasserstoffhaltigen Produktmaterials aus dem ?5 Verfahren als
Produktmaterial; d) Uberleiten des verbrauchten Katalysators mit auf diesem
abgelagerten Koks aus dem horizontalen Zykionseparator in einen
Steigregenerator, zusatzlich zu hinzugefugtern Regenerationsgas, das ein
sauerstoffhaltiges Gas enthalt; e) Anheben der Temperatur im Unterteil des
Regenerators durch Temperatursteigerungsmittel, um zu *        20 einer
Kohlenstoffverbrennungstemperatur zu gelangen, und Aufrechterhalten eines
relativ dichten Schnellfluidisierbettes aus regeneriertem Katalysator im
Steigregenerator Ober nahezu die gesamte LAnge :            des
Steigregenerators,  un  regenerierten  Katalysator  und  eine  Dampfphase
verbrauchten Regenerationsgases zu erzeugen; f) Uberleiten des
regenerierten Katalysators und einer Dampfphase, die aus der Oxidation des
Koks in 25 Gegenwart des sauerstoffhaltigen Gases gebildet wird, in einen
Zentrifugalseparator; g) Abscheiden des regenerierten Katalysators aus der
Dampfphase im Zentrifugalseparator und Abziehen der Dampfphase aus dem
Verfahren, dadurch gekennzeichnet, daB das Verfahren ferner umfa~t: h)
Einleiten des abgesonderten regenerierten Katalysators aus dem
Zentrifugalseparator in ein dichtes Katalysatorbett, das auf einer
Temperatur von 537 bis 9820C und einem Druck von 1 bar bis 50 bar gehalten
30  wird, wobei der Katalysator im dichten Bett wahrend einer Verweilzeit
von 2 bis 600 s verbleibt; und i) Uberfuhren des regenerierten Katalysators
aus dem dichten Bett zum Oberteil des Fallreaktors zum Kontakt mit
kohlenwasserstoffhaltigem Ausgangsmaterial, das in den Oberteil des
Fallreaktors eintritt, wobei der Druck im dichten Katalysatorbett um
zumindest 34,5 mbar hoher als der Druck im Fallreaktor ist, und wobei der
verbrauchte Katalysator mit auf diesem abgelagerten Koks aus dem
horizontalen 35  Zyklonseparator gestrippt und nachfolgend direkt ohne
irgendeine andere Regenerationszone dem Steigregenerator aufgegeben wird.
Revendications 40      1. Dispositif pour la conversion int6grale, par
craquage catalytique, d'hydrocarbures pour la conversion catalytique d'une
matiere d'alimentation hydrocarbon6e en une matiere de produits
hydrocarbon6s ayant des molecules plus petites, ledit dispositif
comportant: a) un r6acteur catalytique a 6coulement descendant s'6tendant
essentiellement dans le sens vertical, ledit reacteur componant une entree
pour une alimentation d'hydrocarbures A une position juxtapos6e A la 45
partie superieure du r6acteur a ecoulement descendant, une entr6e de
catalyseur regener6, a une position juxtapos6e A la partie sup6rieure du
reacteur a 6coulement descendant, et une sortie pour l'6vacuation de
produit et de catalyseur use, a une position juxtaposee a la partie
inf~rieure du r6acteur A ecoulement descendant; b) un regenerateur
catalytique ascendant a riser s'etendant essentiellement dans le sens
vertical pour 50  la regeneration de catalyseur use provenant du reacteur
catalytique a ecoulement descendant, ayant une entree de catalyseur use a
une position juxtaposee A la portion inferieure du regenerateur, des moyens
d'entree d'un gaz de regeneration, pour introduire un gaz contenant de I'
oxygene A une position juxtaposee A la partie inferieure du regenerateur,
et une sortie pour le catalyseur regenere et pour une phase de vapeur, A
une position juxtaposee A la partie superieure du regenerateur, la sortie
ayant des 55  moyens adaptes pour enlever le catalyseur regenere et les
vapeurs resultant de l'oxydation du coke, present sur le catalyseur use,
avec le gaz de regeneration contenant de l'oxygene; c) des moyens
horizontaux de separation cycloniques pour separer le catalyseur use de la
matiere de produit hydrocarbone, lesdits moyens horizontaux cycloniques de
separation etant en communicationavec la partie inferieure du reacteur
catalytique a ecoulement descendant, et avec la partie inferieure du 60
regenerateur A riser; d) des moyens de connexion et de separation
communiquant avec le sommet du regenerateur ascendant 3 riser et avec le
sommet du reacteur catalytique a ecoulement descendant pour separer le
catalyseur regenere, dbrivh du regenerateur ascendant a riser, des gaz
d'oxydation uses, ledit dispositif etant caracterise en ce que les moyens
horizontaux cycloniques de separation (2) relient les fonds 65  respectiis
du reacteur 3 ecoulement descendant et du regenerateur ascendant a riser
(3), les moyens de 13 
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connexion et de separation (47) fournissent une phase relativement dense de
catalyseur entre le sommet du r6gen6rateur a 6coulement ascendant et le
sommet du r6acteur catalytique a ecoulement descendant, et le dispositif
comportant en outre: e) des moyens pour r6duire la pression (7) de fagon a
obtenir une pression plus elevee, dans la phase 5 relativement dense (12),
audessus des moyens de reduction de pression (7), quo la pression dans la
partie sup6rieure du reacteur catalytique a ecoulement descendant. 2.
Dispositif selon la revendication 1, caract6rise en ce que les moyens (2)
horizontaux de separation comportent: I) un r6cipient horizontal
essentiellement cylindrique ayant un corps comportant un sommet avec une ro
ouverture vers le r6acteur catalytique A 6coulement descendant, une
premiere paroi d'extr6mite non perfor6e, un sommet, et une deuxieme paroi
d'extr6mite perforee pour la pen6tration d'un conduit (18) pour
l'evacuation d'un produit hydrocarbone, ou ladits ouverture est localis6e
excentr6e par rapport a l'axe longitudinal du sommet du r6cipient
cylindrique, dans la direction horizontale, l'ouverture 6tant suffisante
pour permettre le passage d'un melange de catalyseur use et de produits
hydrocarbones, en direction 15 descendants dans le recipient; ii) un
deversoir (downcomer) (15) sous forme d'un conduit qui s'6tend relativement
verticalement et qui est relie au fond du recipient a un endroit
relativement oppose a l'ouverture, dans le sommet du recipient, pour le
passage vers le bas, A travers le deversoir, d'une quantite relativement
faible de catalyseur use; 20     iii) un conduit (18) pour enlever les
produits hydrocarbones, ce conduit etant situe dans la deuxieme paroi
perforee d'extr6mite du recipient, dans une direction verticale sous
l'ouverture, et dans une direction horizontale vers I'ouverture, pour
enlever de fagon continue le produit hydrocarbone apres une separation
centrifuge secondaire A partir du catalyseur use; iv) des moyens (16), avec
fente inclinee, pour descente de solide, qui sont relies au fond du
recipient, A 25 une position separee d'au moins 900 du point de
communication du reacteur catalytique A ecoulement descendant avec le
sommet du reservoir, la mesure etant faite par l'angle autour de la
circonference du recipient, ou 360 est egal a une revolution complete
autour de la circonference, les moyens (16) de descents recevant le
catalyseur use par une separation primaire de masse des catalyseurs uses a
partir du produit hydrocarbone par acceleration centrifuge de catalyseur
use d'un angle d' au moins 90 dans le 30 recipient horizontal, de telle
sorte quo le catalyseur use soit accelere contre la surface du recipient
cylindrique pour provoquer une separation primaire de l'ecoulement de masse
et pour faire ainsi passer la plus grande partie du catalyseur use a
travers les moyens (16) inclines pour descente de solids, vers le deversoir
(15); v) le dispositif etant tel que le diametre du conduit (18) pour
enlever le produit hydrocarbone soit plus 35 petit quo le diametre du
recipient horizontal, et quo lentr6e excentree du melange de produit
hydrocarbone et de catalyseur use developpe pendant l'op6ration un taux de
turbulence superieur a 0,2 defini par la vitesse tangentielle du produit
hydrocarbone a travers la section transversale du reacteur catalytique A
ecoulement descendant divisee par la vitesse superficielle axiale du fluids
a travers la section transversale du conduit pour enlever le produit
hydrocarbone, do fagon a provoquer un vortex du produit hydrocarbone 40
avec de faibles quantitis entralnees de catalyseur use dans un trajet
helicotdal qui s'etend depuis la paroi non perforea, a l'opposA du conduit
(18) pour enlever le produit hydrocarbone, pour provoquer la : sparation
centrifuge secondaire et la s6parati6n de la faible quantite de catalyseur
use entraine, a partir du produit hydrocarbone en helice, et donc le
passage de Ia faible quantite sbparee du catalyseur use qui nWest donc plus
entratn6e, vers le point de connexion du recipient avec le deversoir (15)
pour faire passer le 45  catalyseur use s3pard St non entralnA, par le
deversoir (15), vers une zone de rectification (14); et *vi) une zone de
rectification (14) qui communique avec le deversoir (15) et la partie
inferieure du regenerateursscendant a riser, la zone de rectification (14)
comportant, pendant l'op6ration, un lit dense de catalyseur use provenant a
la fois de 1) la separation primaire d'ecoulement massique, par les moyens
(16) a fente inclinee, pour descents de solids, et 2) la separation
secondaire centrifuge, par l'interm6diaire du so  deversoir (15), de tells
sorte que, pendant l'operation, on fasse passer un gaz de rectification
vers la zone de rectification, grace a des moyaens (22) pour l'entr6e d'un
gaz de rectification, et de telel sorts que le trajet d'ecoulement
helicoldal de la matire de produit hydrocarbone, qui s'etend depuis la
seconde paroi d'extr6mite vers la sortie (18) pour onlever la matire A
produit hydrocarbonee, empeche qu'au moins une portion du gaz de
recification penetre vers Il haut a travers le deversoir (15) et dans le
recipient horizontal. 55      3. Dispositif selon Ia revendication 1, ob un
lit uniforms de catalysour en regeneration dans le regenerateur comporte un
premier lit relativement dense de catalyseur (24) dans la partie inferieure
du regenerateur, et une phase relativement dilu6e de catalyseur dans la
partie superieure du regenerateur. 4. Dispositif selon la revendication 1,
ou l'entree (5) pour l'alimentation en hydrocarbures est situee en un point
directement au-dessous des moyens (7) pour reduire la pression. 60      5.
Dispositif selon la revendication 1, dans lequel les moyens de connexion et
de separation (141) communiquant avec le sommet du regenerateur (3)
ascendant A riser et le sommet du r6acteur catalytique (1) A ecoulement
descendant comportent: i) des moyens d'introduction communiquant avec le
sommet du regenerateur (3) ascendant a riser; ii) un tube (131) de sortie A
vortex pour separer le catalyseur regenere du gaz d'oxydation use, ou le 
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direction essentiellement horizontale, avec un trajet d'ecoulement
helicoidal; iii) des moyens (133) pour la sortie du gaz d'oxydation use,
permettant d'evacuer le gaz d'oxydation use dans le tube (131) d'evacuation
a vortex; 5      iv) des moyens (137) coniques pour le controle de
l'ecoulement, comportant un stabilisateur de vortex situe A une position
dans les moyens de separation opposee A l'extremite finale de placement du
tube (131) de sortie A vortex et dispose de fagon a permettre le trajet
d'ecoulement en helice du gaz d'oxydation use de telle sorte que cet
ecoulement en helice entoure la forme conique des moyens de controle (137)
coniques d'ecoulement; et 10     v) des moyens de sortie communiquant avec
la deuxibme phase relativement dense de catalyseur regenere pour faire
passer le catalyseur regenere depuis les moyens (141) de connexion et de
separation vers la deuxibme phase relativement dense (135) de catalyseur.
6. Dispositif selon lA revendication 1, ou la phase relativement dense
(139) de catalyseur regenere qui surmonte le r6acteur catalytique a
ecoulement descendant possede des moyens (149) d'introduction de 15 vapeur
d'eau, pour ajouter de la vapeur avec le catalyseur au reacteur catalytique
a ecoulement descendant. 7. procede pour le craquage en continu d'une
matibre d'alimentation hydrocarbonee de facon a obtenir une matiere de
produits hydrocarbones ayant de plus petites molecules, dans un reacteur
catalytique a ecoulement descendant, ledit procede comportant les points
suivants: 20     a) on fait passer la matibre d'alimentation hydrocarbonee
dans la partie superieure d'un reacteur a ecoulement descendant qui s'etend
essentiellement verticalement, en presence d'une composition de matibre
catalytique de craquage, a une temperature de 260 a 8150C, une pression de
1 a 50 bars et une baisse de pression voisine de zero, pour craquer les
molecules de la matibre d'alimentation hydrocarbonee, de facon a obtenir
der molecules plus petites pendant un temps de sejour de 0,2 secondes 25 a
5 secondes, alors que la matibre d'alimentation hydrocarbonee s'6coule en
direction du bas, vers la sortie du reacteur; b) on enlbve la matibre de
produits hydrocarbones et le catalyseur use sur lequel se trouve depose du
coke, de la sortie du reacteur, apres le temps de sejour mentionne
ci-dessus, et on les decharge directement dans un separateur a cyclone
horizontal; 30      c) on separe la matiere de produits hydrocarbones du
catalyseur use dans ledit separateur A cyclone horizontal, et on enleve du
processus la matibre de produits hydrocarbones comme matibre produit; d) on
fait passer le catalyseur use, sur lequel se trouve depose du coke, depuis
le separateur horizontal A cyclone vers un regenerateur ascendant a riser,
avec en plus un gaz de regeneration ajoute, comportant un gaz contenant de
l'oxygbne; 35     e) on elbve la temperature dans le fond du regenerateur
avec des moyens pour elever la temperature, de facon a parvenir a une
temperature pour taux de combustion du carbone, et on maintient dans le
regenerateur a riser un lit relativement dense a fluidisation rapide de
catalyseur en regeneration, sur pratiquement toute la longueur du
regenerateur ascendant a riser pour produire le catalyseur regenere et une
phase vapeur de gaz de regeneration use; 40     f) on fait passer le
catalyseur regenere et une phase vapeur, formee par l'oxydation du coke, en
presence du gaz contenant de l'oxygene, vers un separateur centrifuge; g)
on separe le catalyseur regenere de la phase vapeur dans le separateur
centrifuge, et on retire du processus la phase vapeur, ledit procede etant
caracterise en outre par les points suivants: h) on fait passer le
catalyseur regenere separe depuis le separateur centrifuge vers un lit
dense de 45 catalyseur maintenu a une temperature de 537 A 982C, et une
pression de 1 bar a 50 bars, de telle sorte que le catalyseur s6journe dans
le lit dense pendant un temps de sejour de 2 secondes a 600 secondes; et i)
on fait passer le catalyseur regen6re depuis le lit dense vers la partie
superieure du reacteur descendant pour qu'il soit au contact de la matibre
d'alimentation hydrocarbonee qui entre dans la partie superieure du
reacteur descendant, la pression dans le lit dense de catalyseur est
superieure de plus de 50  34,5 mbars a la pression dans le reacteur
descendant, et le catalyseur use, sur lequel se trouve depose du coke, en
provenance du separateur horizontal a cyclone, etant rectifie et introduit
ensuite directement, sans autre zone de regeneration, dans le regenerateur
ascendant A riser. 55 60 65 15    


