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tus which assists the gravitational movement of par- ticulate contact
materials between an upper treat- The invention relates to apparatus of the
type   ment zone and a lower treatment zone. wherein a gas or vapor is used
to react with or treat  Yet another object is to provide a transfer appa- a
particulate type of contact material such as a cat-   5   ratus which
permits the free gravitational movement alyst, which is passing by gravity
flow from one re-  of particulate contact materials from an upper gas
action or zone to another. Examples of processes   treatment zone to a
lower one while preventing up- carried out in such an apparatus include
various   ward movement of a gas in the lower zone into the catalytic
hydrocarbon conversion techniques such   upperzone. as reforming,
hydrotreating, dehydrogenation and   10  The foregoing and other objects
and advantages dehydrocycodimerization as well as the associated  are
achieved by the apparatus of the present in- task of coke-contaminated
catalyst regeneration. A  vention. In a preferred embodiment, a particulate
specific example of a catalyst regeneration appara-  contact material, such
as spherical particles of a tus in which a catalyst whose surface has been
cov-  catalyst, may be transferred in a generally continu- ered with coke
during a catalytic reforming opera-  15  ous manner from one treatment zone
to another. In tion, moves downward through a carbon burn-off     a
specific application wherein the apparatus of the section, through a
halogenation section and into a  invention comprises the bum-off and
chlorination drying section Is shown and described in US-A       zones of a
catalyst regenerator, the catalyst parti- 3 652 231. In this particular
apparatus, the catalyst  des are transferred to the apparatus from a reac-
moves downwardly in the annular space between a   20  tor where, during the
course of reacting with a hy- pair of spaced concentric perforated screens
and   drocarbon stream, they have become at least par- is subjected
initially to a first radially flowing recy-  tialy coated with coke. The
transfer of particles to cle flue gas having a relatively low oxygen
content  the upper treatment zone of the instant apparatus and secondly, to
a radially flowing second gas con-  may be by means of a lift engager, or
other suitable taining air, a halogen and steam. The first and sec-  25
transfer means, which forms no part of the present ond gases are each
brought into an annular, elon-  invention. Similarly, the particular
apparatus used gated  plenum  space surrounding the annular       to
transfer the particles from the lower treatment screens and are segregated
within the plenum by an  zone of the instant apparatus to other treatment
annular baffle ring which divides the plenum into two  zones andror back to
the reactor, forms no part of regions. Obviously, this arrangement permits
some   30  the present Invention. of the recycle gas to diffuse downwardly
into the     The first or upper treatment zone of the instant catalyst
region being subjected to the second gas   apparatus includes a pair of
vertically elongated, while permitting some of the second gas to diffuse
radially spaced perforated members, such as upwardly into the catalyst
region being subjected to  screens which have been made by helically wrap-
the first gas. To the extent there is diffusion, it is  35  ping and
welding wedge-shaped wires around a plu- difficult, if not Impossible, to
determine if there is  rality of support rods. Preferably, as discussed In
any particular location in the annular space In which  U.S. Patent
3,652,231, the screen is cut and re- the catalyst could be sampled so as to
provide a    rolled at a 90 angle to its original position to cause sample
which could be said to be truly representa-  the wires to run parallel to
the vertical flow path of tive of the catalyst after its coked surface had
40  the catalyst partides. Such a positioning minimizes been burned off to
a desired extent. In usual prac-  attrition of the bed of catalyst
particles moving tice, although sampling devices such as those
downwardly in the annular space between the mem- shown in US-A 3 786 682
and 3 973 440 do exist, it  bers, and also reduces the chance that the
pres- Is common, when attempting to measure the extent to  sure of the
radially flowing treatment gas will cause which coke has been burned off,
to operate only the   45   any particles to get pinned in the vertical flow
slots burn-off zone of the regenerator without operating  defined by the
wires where they could possibly pro- lower zones such as halogenation and
drying. Then,  duos an increase In back pressure and where they after the
regenerator has been operated for a suf-  could possibly cause a
maldistribution of the gases. ficient number of hours to permit catalyst to
pass  The apparatus Includes an annular plenum space or through the
inoperative halogenation and drying   50  region around the aforementioned
pair of spaced zones and to get to the bottom of the vessel, a sam-
screens into which a first treatment gas, such as re- pie Is taken of the
catalyst leaving the vessel. Such  cycle flue gas into which a controlled
quantity of air a method obviously is very time-consuming and is    has
been added, is introduced. The air addition Is thus sometimes done only
upon startup of operation.  controlled so that the recycle flue gas will
have rela- It is among the objects of the present invention to  55  tively
low oxygen content, such as 0.8%. By provid- provide an apparatus for
transferring a column of  ing a relatively lengthy residence time of the
cata- particulate contact material by gravity from one up-  lyst particles
with the gas and by providing constant per treatment zone where it is
contacted by a first  recirculation of large volumes of the gas through gas
to another lower treatment zone where it Is con-  the screens and catalyst
particles, the coke on the tacted by a second gas in such a way that a
region   so   particles will be gradually burned off so as to re- will be
defined in which the contact material can be  duos the weight percent of
carbon on the particles sampled while it Is truly representative of the
condi-  from about 5% to about 0.2%. The treatment gas, to- tion of the
material after complete treatment in the  gether with the products of
combustion, will pass in- upper zone.
to a central vapor collection zone located radially in- Another object is
to provide a transfer appara-   65   wardly of the screens. 2 



3               EP 0230 701 B1                  4 It is essential that the
oxygen content be kept    so as to provide a transition zone of constant
quite low in the upper zone since more oxygen would  cross-section.
However, it is preferred that the provide a faster carbon bum-off and
produce a        outer wall be generally inwardly tapered in an inter-
higher temperature in the catalyst bed. it is well   mediate region between
its upper and lower ends. known that elevated temperatures can cause de-
5   Thus, the transition zone will have a considerably struction, or at
least a reduction in the anticipated  less area in annular cross-section at
its bottom than life of catalyst particles. However, as hereinafter  at its
top. Because of the progressive reduction In discussed, it is also
essential that enough oxygen   the radial width of the transition zone, the
volume of be provided that sufficient coke will be burned off  catalyst
particles which it contains may be consider- in the upper zone that not
enough is left on the parti-  10   ably reduced as compared to having a
zone of the cles so as to cause them to overheat and be de-      same
height and parallel walls which extend down stroyed when they contact the
higher oxygen con-     from the screen cylinders. More importantly, the re-
tent gas in the lower zone.                          duction in
cross-section will provide a reduction in The apparatus further includes a
lower cylindri-   gas flow as compared to a transition zone of the cal
zone. The catalyst particles contained in this  15   same height with
parallel sides. The tapered wall al- zone move downwardly through the zone
by gravity     so provides a good mounting location for a sampling as
material is withdrawn from the bottom of the      structure. zone. A
transition zone, to be hereinafter de-         The vertical dimension of
the transition zone scribed, joins the upper and lower zones and uni-
should be at least equal to, and preferably greater formly distributes
catalyst from the upper zone to   20  than, the distance between the screen
cylinders. the lower zone. In the radial flow upper zone, large  This
dimensioning will assure that the pressure drop volumes of the first gas, a
recycle flue gas to which  between the upper and lower zones will not be
less a small quantity of oxygen has been added in the     than the radial
pressure drop across the upper form of air, must typically be recycled
continuously  zone. By maintaining the aforementioned dimension- by a
blower to gradually bum off the coked surface   25   al relationship, the
major portion of the first gas will on the catalyst. However, in the lower
cylindrical   pass radially inwardly through the upper zone zone, no
substantial gas flow rates are required     screens and into the central
collection zone. Also, since it has been found that the catalyst particles
the ascending gas in the lower zone will pass verti- can be reconditioned
by merely being soaked in the   cally into the central collection zone
which is of second gas. The second gas is relatively rich in oxy-   30
course at a pressure lower than the pressure of the gen compared to the
first gas and is preferably air  first and second gases as they enter their
associat- to which a chlorination agent such as [err], HCl or an  ed zones.
The second gas will not enter the transi- organic chloride has been added.
The second gas is   tion zone since it would encounter the considerable
caused to flow slowly upwardly through the lower     back pressure of the
catalyst bed therein as well as bed and into the central vapor collection
zone. The   35   a small downward flow of the first gas. Rather, it will
vapor collection zone Is defined on its bottom by the  naturally pass,
because of the absence of any back upper surface of the catalyst particles
in the lower  pressure, into the central collection zone. There is zone and
on its sides, at its lower end portion, by  an absence of back pressure
since the top layer of the radially inner surface of the inner wall of the
catalyst particles in the lower zone defines the bot- transition zone and,
at its upper end portion, by the   40  tom of the collection zone. inner
perforated wall of the annular upper zone.       The height of the
transition zone is preferably se- During the soaking period in the second
gas, cata-   lected to be of such an extent that a pressure drop lyst
particles, at least in the situation wherein the  will be attained through
the catalyst particles in the catalyst contains platinum, are reconditioned
by se-  zone which will be high enough that it will prevent lecting
conditions to enable the platinum to be redis-   45   downward flow of the
first gas through the zone in tributed uniformly over the available surface
area   an amount which would be sufficient to cause fluidi- of the support.
This operation is desirable since the  zation of the catalyst particles at
the juncture of the platinum component of the catalyst tends to become
transition zone and the lower zone. If fluidization unevenly distributed as
the coke is burned off the   could take place, the particles could attrite
rapidly. catalyst particles in the upper zone.           5o   Conversely,
the transition zone height should be The aforementioned transition zone
comprises a     short enough that at least some relatively small pair of
inner and outer unperforated wall members    amount of the first gas will
continue to flow down- which define a vertically elongated, generally annu-
wardly. The downward flow of the first gas assists lar flow channel through
which the catalyst particles  the gravitational flow of catalyst particles
through leaving the annular upper zone can flow substantial-  55  the
transition zone. In the subject apparatus, a tran- ly uniformly into the
annular outer edge portions of  sition height equal to at least the
distance between the generally cylindrical lower zone.                the
screens in the first zone is essential with superi- In the preferred
embodiment, the walls of the      or results obtained with a transition
height equal to transition zone are spaced apart more at the top     at
least three times the distance between these than the bottom so that they
constitute downward ex-   60   screens. tensions of the cylindrical screens
which define the   From the description supra, it will be readily ap- upper
zone. The inner wall of the transition zone is  parent that the catalyst
particles in the transition preferably straight for its entire length so as
to   zone are quite uniformly representative of the de- 



present a smooth flow surface for the particles.     gree to which coke has
been burned off. Thus, if The outer wall can also extend straight
downwardly   65  the catalyst particles in the transition zone could be 3
5                    EP0230701 B1                    6 sampled, the sampled
particles would accurately in-  lyst moves sequentially between an annular
upper dicate the treatment level achieved in the bum-off  zone, an annular
transition zone where it may be zone. Since the sampling could be done
continuous-  sampled, and a lower generally cylindrical zone; ly, or at
least periodically, it would enable one to bet-  Fig. 2 is an enlarged
sectional view of a portion ter control the regeneration process and
minimize   5   of the apparatus of Fig. I which illustrates the tran-
possible damage to the catalyst particles by over-  sition zone and its
attachment to the upper and low- heating. For example, If sampling
determines that  erzones; and not enough coke is being burned off, the
oxygen       Fig. 3 is a cross-sectional view taken on line 3-3 content of
the first gas could be increased. Similar-  of Fig. 2. ly, if the bum-off
was found to be sufficiently com-  10  Referring to Fig. 1, a preferred
embodiment of the plete, the oxygen content of the bum-off gas could
apparatus of the present invention comprising a possibly be reduced. The
ability to accurately deter-  two-stage regenerator section, can be seen to
in- mine the degree of bum-off is of particularly great  dude a vertical
pressure vessel indicated general- importance when one considers that
catalyst parti  ly at 10. A removable head section 12 is joined by des
which might be allowed to enter the high oxygen   15  fastener means, not
shown, to the cylindrical outer content lower zone with a substantial
amount of    wall 14 of the vessel. An unperforated end ring coke still on
their surfaces could possibly react so  member 16 is welded at its upper
end to the head sec- quickly with the oxygen that they would be heated in-
tion 12 and at its lower end to the upper end of a per- stantly  to
temperatures  upwards  of [err]       forated inner screen cylinder 18. A
plurality of cata- [err]. Such high temperatures could fuse the   20  lyst
inlet conduits 20 adapted to receive used cata- particles together and
destroy them while somewhat  lyst from a reactor or other source, are
mounted to, lower, but still elevated, temperatures could greatly  and pass
through the head section 12. A gas outlet shorten their useful life.
Ideally, the oxygen level in  fitting 22 is also mounted to the head
section to re- the first gas should be just sufficient to cause the  move
gases from inside the vessel. A radially ex- catalyst particles leaving the
upper bum-off zone   25  tending screen support flange 24 is mounted be- to
be sufficiently free of coke that they will not ex-  tween flanges 12', 14'
on the head section 12 and perience a damaging increase in temperature when
wall 14 and serves to mount a perforated, outer reaching the oxygen-rich
lower zone. This minimized  screen cylinder 26 having an upper end mounting
oxygen level In the upper zone will also assure that  ring portion 27 which
depends downwardly. The an- the catalyst particles are subjected to a
minimal tem-   30   nular space between the inner and outer perforated
perature in the upper zone. Thus, the useful life of  screen portions 18,
26 defines an upper gas treat- the catalyst particles can be maximized.
Previously,  ment zone 28 which contains a column 30 of used it has been
necessary to try and provide at least  catalyst particles 32 having coke
deposits thereon. slightly more oxygen in the upper zone than abso-
Typically, the coke will be of such an extent as to lutely necessary In
order to be assured of a desired   35   cause carbon to amount to about 5
weight percent degree of coke bum-off. However, any excess ox-    of the
catalyst particles. The zone 28 may also be ygen obviously increases
catalyst temperature and  referred to as a "carbon bum-off" zone since,
typi- thus shortens the catalyst life. The ability to    cally, the coke is
substantially removed or burned achieve even a small decrease in catalyst
tempera-  off as the particles 32 are continually contacted by ture,
especially in the upper zone where the cata-   40   a stream of a first
treatment gas which enters the lyst might reside for an hour or more, is of
substan-  zone 28 through the gas-vapor inlet means 34 and tial importance
since temperature is so critical to the  an annular distribution section 36
between wall 14 life of a catalyst. In the present apparatus, the low  and
screen 26. The first gas is preferably a recycle oxygen content gas In the
upper zone cannot bum    flue gas such as the gas exiting through outlet
22, to off all of the coke on the catalyst particles since   45   which a
suficient quantity of air has been added to some will remain at the center
of the particle. This  give it a relatively low oxygen content, such as
remainder, which might cause the total carbon con-  about 0.8%, for
example. The low oxygen content tent to be about 0.2% when leaving the
upper zone,  holds down the rate of carbon bum-off and thus will be quickly
burned off when the particles first en-  controls the maximum temperature
to which the cata- ter the lower zone and are contacted by the high ox-  50
lyst particles are subjected, thereby protecting ygen content gas therein.
This burning will naturally  them from being overheated. As previously dis-
cause the particles to be heated but, assuming the  cussed, the ability of
the apparatus to permit accu- particles had their coke reduced to the
desired lev-  rate sampling, can permit adjustments to be made In el, will
not produce temperatures any higher than   the oxygen level of the first
gas to minimize tempera- those reached at the upper portion of the upper
55  tures and increase catalyst lfe. bum-off zone, and the temperature will
soon fall to  Immediately below the upper "bum-off" zone 28 the level of
the remainder of the lower zone. Also,  is a transition zone 44 defined at
its upper end by since so little coke is present and since it takes a  an
inner, unperforated cylindrical end ring member significant amount of time
for the oxygen to diffuse  50 which is welded to the bottom end of the
inner into the center of the particles where the remaining   60
perforated screen cylinder 18, and a similar end ring 



coke resides, the slight short term increase in tem-  member 52 which is
welded to the outer perforated perature will be of no substantial
consequence.     screen cylinder 26. The lower end of the transition Fig. 1
is a partially sectioned, elevational view of  zone 44 is defined on its
inner surface by a cylindri- a preferred form of catalyst reconditioning or
re-  cal inner wall portion 54 of a transition element generating apparatus
in which a descending cata-  65   which is welded to the ring member 50.
Alternative- 4    7                  EP0230701 B1                     8 ly,
the ring 50 could be longer so as to eliminate the  ally at 76 can be
utilized. The particular type of sam- need for element 54.
pling apparatus used forms no part of the present As seen most clearly in
Fig. 2, the transition zone  invention but could comprise a sample bomb 78
hav- is shown as having a. generally downwardly tapered  ing a valve 80 and
joined by flange means 82 to an cross-section since its outer wall is
defined by an   5   outlet port 84 having a flow control valve 86. angled
cone portion 56 and a vertical portion 58.    Fig. 3 is an enlarged
sectional view taken on line Thus, at its top, the transition zone has a
width  3-3 of Fig. 2 and merely illustrates the shape of the equal to the
width d of the radial space between the  annular treatment zone 28, and the
fact that the screen 18, 26, while at its bottom, it has a width d'
wedge-shaped wires 88, 90 which are welded to which is preferably less than
50% of d'. Although   10  rods 92, 94 to form the screens 18, 26,
respective- the transition zone 44 could also have parallel side  ly, have
slots 96 which are of less dimension that walls, and a constant width
annular cross-section,  the diameter of the catalyst particles 32 so that
gas the generally tapered design shown will, for a given  will flow
therethrough but not catalyst particles.. height h of the transition zone,
cause a decrease in the amount of the first gas which can pass down-  15
Claims wardly through the transition zone as compared to a zone of constant
width d'. This flow decrease is     1. Apparatus for transferring or
distributing par- caused by the increase in back pressure produced   tides
(32) of downwardly moving contact material by the particles 32 in the
catalyst bed when they  from an upper annular zone (28), which is adapted
must pass through a restricted opening. The provl-  20  to contact them by
a first gas stream flowing radially sion of a tapered cross-section for the
transition  therethrough, to a lower zone (66) which is adapted zone 44
also causes an increase in velocity of the  to contact them by a second gas
stream, character- particles in the column 30 as they pass downwardly  ized
in that the upper annular zone (28) is defined through the transition zone.
The downward move-    by axially elongated portions of a pair of coaxial,
ra- ment of the particles is assisted by the fact that a   25   dially
spaced screen elements (18, 26), said elongat- small portion of the gas in
the upper gas treatment  ed portions being formed so as to contain a
plurality section 36 will flow downwardly, as indicated by the  of gas flow
openings sized to allow flow of gas but streamlines in Fig. 2.
not of contact particles therethrough, said lower It will be readily
obvious that the particles 32,  zone (66) being of generally cylindrical
shape and which have completed their downward journey   30   having a
vertically elongated, imperforate, external through the upper treatment
zone 28 and passed In-  wall portion which radially confines the contact
par- to transition zone 44, will be truly representative of  tides within
said lower zone, said external wall por- the degree of coke bum-off
achieved in zone 28.    tion being joined to the radially outer one (26) of
said This condition will exist since there is virtually no  pair of screen
elements (18, 26) by the outer wall chance for the particles 32' therein to
be contacted   35  (52) of a generally annular transition element, said by
the relatively oxygen-rich gas which enters gas  generally annular
transition element including an inlet 62 and is distributed upwardly
through the low-  outer wall portion (52) joined to the external wall por-
er, cylindrical treatment zone 66 by a distribution  tion of said lower
zone (66) and to the outer screen means, such as a flow distributor 68. The
gas flow-  element (26) and a generally cylindrical imperforate ing
upwardly through the lower zone 66 will tend to  40  inner wall portion
(50, 54) which is joined to the radi- flow directly into the central
collection zone 72  ally inner one (18) of said pair of screen elements
wherein it will mix with the gases flowing radially in-  (18, 26), the.
bottom end of said inner wall portion wardly through the upper treatment
zone 28 and exit  (50, 54) defining the upper hight limit which contact the
apparatus through gas outlet 22. The central   particles can reach within
the lower zone (66), said collection zone 72 will be at a pressure lower
than   45  lower, generally cylindrical zone (66) being coaxial the
pressure of the gases entering inlets 34 and 62.  with, and in direct and
open communication with, a Since the top surface 66' of the lower treatment
generally cylindrical vapor collection zone (72) posi- zone 66 is defined
only by the catalyst particles 32  tioned above it which has its side wall
defined at its which flow by gravity around the lower edge 54' of  lower
portion by the inner wall portion (50, 54) of the the inner wall 54 of the
transition element, there  50   annular transition element, means (34) for
introduc- would be no tendency for the upwardly flowing gas  ing a first
gas stream at a selected pressure into an to flow into the transition zone
44. The flow cannot  upper portion of said apparatus at at least one loca-
take place since the particles 32' in the transition  ton adjacent said
upper annular zone, means (62, zone would introduce a back pressure on the
gas.   68) for introducing a second gas stream at a select- Also, the small
amount of downwardly flowing gas in  55   ad pressure into a lower portion
of said apparatus the transition zone would be at a higher pressure  so
that it may flow upwardly through said lower, gen- than the pressure in the
central collection zone 72.  erally cylindrical zone (66), said first and
second 



The flow rate of the column 30 through the zone  gas streams each flowing
first through a bed of con- 28 and the zone 66 will be determined by the
rate at  tact particles (32) in its respective zone (28, 66) which
particles 32" leave the zone 66 through outlet  60   and then into said
vapor collection zone (72), said 74. The particles leaving zone 66 can go
on for ad-  vapor collection zone (72) being maintained at a ditional
treatment if desired, such as a drying opera-  pressure less than the
pressure of said first and tion, which forms no part of the present
invention.  second gas streams whereby said second gas In order to sample
the particles 32' in the transi-  stream will pass directly out of the top
of said lower, ton zone 44, a sampling apparatus indicated gener-  65
generally cylindrical zone (66) and into said vapor 5    7
EP 0 230 701 B1 ly, the ring 50 could be longer so as to eliminate the
ally at 76 can be utilized. The particular type of sam- need for element
54.                                pling apparatus used forms no part of
the present As seen most clearly in Fig. 2, the transition zone  invention
but could comprise a sample bomb 78 hav- is shown as having a generally
downwardly tapered   ing a valve 80 and joined by flange means 82 to an
cross-section since its outer wall Is defined by an   5   outlet port 84
having a flow control valve 86. angled cone portion 56 and a vertical
portion 58.     Fig. 3 is an enlarged sectional view taken on line Thus, at
its top, the transition zone has a width   3-3 of Fig. 2 and merely
illustrates the shape of the equal to the width d of the radial space
between the  annular treatment zone 28, and the fact that the screen 18,
26, while at its bottom, it has a width d'  wedge-shaped wires 88, 90 which
are welded to which is preferably less than 50% of d'. Although   10  rods
92, 94 to form the screens 18, 26, respective- the transition zone 44 could
also have parallel side  ly, have slots 96 which are of less dimension that
walls, and a constant width annular cross-section,  the diameter of the
catalyst particles 32 so that gas the generally tapered design shown will,
for a given  will flow therethrough but not catalyst particles.. height h
of the transition zone, cause a decrease in the amount of the first gas
which can pass down-  15   Claims wardly through the transition zone as
compared to a zone of constant width d'. This flow decrease is       1.
Apparatus for transferring or distributing par- caused by the increase in
back pressure produced    ticles (32) of downwardly moving contact material
by the particles 32 in the catalyst bed when they   from an upper annular
zone (28), which is adapted must pass through a restricted opening. The
provi-  20  to contact them by a first gas stream flowing radially sion of
a tapered cross-section for the transition  therethrough, to a lower zone
(66) which is adapted zone 44 also causes an increase in velocity of the
to contact them by a second gas stream, character- particles in the column
30 as they pass downwardly  ized in that the upper annular zone (28) is
defined through the transition zone. The downward move-     by axially
elongated portions of a pair of coaxial, ra- ment of the particles is
assisted by the fact that a   25   dially spaced screen elements (18, 26),
said elongat- small portion of the gas In the upper gas treatment  ed
portions being formed so as to contain a plurality section 36 will flow
downwardly, as indicated by the  of gas flow openings sized to allow flow
of gas but streamlines in Fig. 2.                              not of
contact particles therethrough, said lower it will be readily obvious that
the particles 32',  zone (66) being of generally cylindrical shape and
which have completed their downward Journey   30   having a vertically
elongated, imperforate, external through the upper treatment zone 28 and
passed in-  wall portion which radially confines the contact par- to
transition zone 44, will be truly representative of  tides within said
lower zone, said external wall por- the degree of coke bum-off achieved in
zone 28.    tion being joined to the radially outer one (26) of said This
condition will exist since there is virtually no  pair of screen elements
(18, 26) by the outer wall chance for the particles 32' therein to be
contacted   35  (52) of a generally annular transition element, said by the
relatively oxygen-rich gas which enters gas  generally annular transition
element Including an inlet 62 and Is distributed upwardly through the low-
outer wall portion (52) joined to the external wall por- er, cylindrical
treatment zone 66 by a distribution  tion of said lower zone (66) and to
the outer screen means, such as a flow distributor 68. The gas flow-
element (26) and a generally cylindrical imperforate ing upwardly through
the lower zone 66 will tend to  40  inner wall portion (50, 54) which is
joined to the radi- flow directly Into the central collection zone 72
ally inner one (18) of said pair of screen elements wherein it will mix
with the gases flowing radially in-  (18, 26), the bottom end of said inner
wall portion wardly through the upper treatment zone 28 and exit  (50, 54)
defining the upper hight limit which contact the apparatus through gas
outlet 22. The central    particles can reach within the lower zone (66),
said collection zone 72 will be at a pressure lower than   45  lower,
generally cylindrical zone (66) being coaxial the pressure of the gases
entering inlets 34 and 62.  with, and in direct and open communication
with, a Since the top surface 66' of the lower treatment    generally
cylindrical vapor collection zone (72) posi- zone 66 is defined only by the
catalyst particles 32"  tioned above it which has its side wall defined at
its which flow by gravity around the lower edge 54' of  lower portion by
the inner wall portion (50, 54) of the the Inner wall 54 of the transition
element, there  so   annular transition element, means (34) for introduc-
would be no tendency for the upwardly flowing gas  ing a first gas stream
at a selected pressure into an to flow into the transition zone 44. The
flow cannot  upper portion of said apparatus at at least one loca- take
place since the particles 32' in the transition  tion adjacent said upper
annular zone, means (62, zone would introduce a back pressure on the gas.
68) for introducing a second gas stream at a select- 



Also, the small amount of downwardly flowing gas in  55   ed pressure into
a lower portion of said apparatus the transition zone would be at a higher
pressure   so that it may flow upwardly through said lower, gen- than the
pressure in the central collection zone 72.  orally cylindrical zone (66),
said first and second The flow rate of the column 30 through the zone   gas
streams each flowing first through a bed of con- 28 and the zone 66 will be
determined by the rate at  tact particles (32) in its respective zone (28,
66) which particles 32" leave the zone 66 through outlet  60   and then
into said vapor collection zone (72), said 74. The particles leaving zone
66 can go on for ad-  vapor collection zone (72) being maintained at a
ditional treatment if desired, such as a drying opera-  pressure less than
the pressure of said first and tion, which forms no part of the present
invention.  second gas streams whereby said second gas In order to sample
the particles 32' in the transi-  stream will pass directly out of the top
of said lower, tion zone 44, a sampling apparatus Indicated gener-  65
generally cylindrical zone (66) and Into said vapor 5    9
EP0230701 B1                     10 collection zone (72), the inner wall
portion (50, 54)  nicht jedoch der Kontaktteilchen bemessenen Gas- of said
generally annular transition element serving  durchfluBbffnungen enthalten,
daB die untere Zone to define the vertical height h of a particle-contain-
(66) von im wesentlichen zylindrischer Gestalt ist Ing transition zone (44)
between the upper zone    und elnen vertikal langgestreckten, undurchbro-
(28) and the lower zone (66), said transition zone   5   chenen
AuBenwandteil autwelst, der die Kontaktteil- (44) having a vertical height
h which is not less than  chen in der unteren Zone radial umschlieft,
welcher the distance d between the inner and outer screen  AuBenwandteil an
das radial auBenliegende (26) des elements (18, 26) and which is sufficient
to contain  Paares Schirmelemente (18, 26) Ober die AuBen- enough particles
of contact material to generate a  wand (52) eines im wesentlichen
ringformigen Ober- back pressure which will prevent said second gas   10
gangselementes angeschlossen ist, daB das im we- stream from entering said
transition zone (44).    sentiichen ringfOrmige Obergangselement einen an
2. Apparatus as claimed in claim 1, characterised  den AuBenwandteil der
unteren Zone (66) sowie an in that the height h of the transition zone
inner wall  das auBenliegende Schirmelement (26) angeschlos- (50, 54) Is at
least three times the separation d be-  senen AuBenwandteil (52) und omen
im wesentlihen tween the screen elements (18, 26).           15
zylindrischen,  undurchbrochenen  Innenwandteil 3. Apparatus as claimed in
claim 1, characterised  (50, 54) aufweist, der an das radial innenliegende
in that the height h of the transition zone inner wall  (18) des Paares
Schirmelemente (18,26) angeschlos- (50, 54) is sufficient to limit the
amount of downward  sen ist, wobel das Bodenende des Innenwandtelles flow
of the first gas stream through the transition  (50, 54) die obere
Hohenbegrenzung darstellt, wet- zone to a velocity which is Insufficient to
fluidize   20   che die Kontaktteilchen in der unteren Zone (66) or- any of
the particles in the apparatus.             reichen k8nnen, daB die untere,
im wesentiichen zy- 4. Apparatus as claimed in any of claims 1 to 3.
lindrische Zone (66) koaxial zu und In direkter und characterised in that
the transition zone is shaped  offener Verbindung mit oiner im wesentlichen
zylin- so that the separation d' between its walls (54, 56)  drischen,
darOber angeordneten Dampfsammelzone at its lower end is less than the
separation d be-  25  (72) ist, deren Seltenwand in ihrem unteren Bereich
tween its walls (50, 52) at its upper end.         an zumindest einer der
oberen Ringzone benachbar- 5. Apparatus as claimed claim 4, characterlsed
in  ten Stolle von der Vonichtung gebildet ist, daB elne that d' is less
than half of d.                       Einrlichtung (62, 68) zur Einleltung
eines zweiten 6. Apparatus as claimed In any of claims 1 to 5,  Gasstromes
unter ausgewahltem Druck hi den unte- characterised in that a sampling port
(84) is provid-  30  ren Bereich der Vorrichtung vorgesehen ist, so ed in
the transition zone (44) to permit sampling of  daB er durch die untere, im
wesentlichen zylindri- the contact material particles in the transition
zone  sche Zone (66) aufwarttmt, wobei der erste und (44).
der zweite Gasstrom jeweils zuerst durch ein Bett 7. A process for the
treatment of particles of   der Kontaktteilchen (32) in der betrefenden
Zone contact material successively with two gas streams   35  (28, 66) und
danach in die Dampfsammelzone (72) in two treatment zones, characterised in
that appa-  stromen, die auf einem Druck gehalten ist, der ge- ratus as
claimed In any of claims 1 to 6 is employed.  ringer als der Druck des
ersten und des zweiten 8. A process as claimed in claim 7, characterised
Gasstromes ist, wodurch der zweite Gasstrom dl- in that the particles
comprise porous catalyst parti-  rekt aus dem Obertell der unteren, im
wesentlichen des.                                          40
zylindriachen Zone (66) in die Dampfsammelzone 9. A process as claimed in
claim 8, characterised  (72) stromt, daB der Innenwandteil (50, 54) des im
in that the porous catalyst particles have coke de-  wesentlichen
ringfOrmigen  Obergangselementes posits thereon, the first gas stream has a
relatively  zur Begrenzung der vertkalen Hohe h einer Tell- low oxygen
content such that only a portion of the  chen enthaltenden U0bergangszone
(44) zwischen coke Is burned off the catalyst particles in the up-  45
der oberen Zone (28) und der unteren Zone (66) per treatment zone, and the
second gas stream has  dient, welche Obergangszone (44) eine vertikale a
relatively larger oxygen content such that the par-  H1he h autweist, die
nicht geringer als der Abstand tides are reconditioned, optionally in the
presence  d zwischen dem Innen- und dem aueenilegenden of a chlorination
agent.                           Schirmelement (18, 26) ist und die
ausrelcht, urn ge- 50   nOgend Teitchen des Kontaktmateriales zur Erzeu-
gung eines Gegendrucles zu enthalten, der den 



Patentansprche                                     Eintrnt des zweiten
Gasstromes in die Obergangs- zone (44) verhinderL 1. Vorrichtung zum
Oberf0hren oder Austragen       2. Vorrichtung nach Anspruch 1, dadurch ge-
von Teilchen (32) eines sich abwArs bewegenden   55   kennzelchnet, daB die
H1he h der Obergangszonen- Kontaktmateriales aus elner oberen Ringzone
(28),  Innenwand (50, 54) zumindest das Dreifache des die zu Ihrem Kontakt
mit elnem ersten radial hinh   Abstandes d zwischen den Schirmelementen
(18,26) durchstromenden Gasstrom ausgebidet ist, in eine   betrlgt untere
Zone (66), die zu ihrem Kontakt mit elnem      3. Vorrichtung nach Anspruch
1, dadurch go- zweiten Gasstrom ausgebildet ist, dadurch gskenn-   60
kennzeichnet, daB die Hohe h der Obergangszonen- zeichnet, daB die obere
Ringzone (28) von axial    Innenwand (50, 54) zur Begrenzung des AusmaBes
| langgestreckten Teilen eines Paares koaxialer, radi-  des Abwaromes des
ersten Gasstromes durch al beabstandeter Schimmelemente (18, 26) begrenzt
die Obergangszone auf oine Geschwindigkeit aus- ist, welche
lAngserstreckten Teile derart gestaltet  reicht, die zur Fluidisierung der
Tellchen in der Vor- sind, daB sie eine Vielzahl zum Durchtritt von Gas,
65  richtung unzurelchend Ist. 6    EP0230701B1
12 4. Vorrichtung nach den AnsprOchen 1 bis 3, da-  perfor6e et de forme
g6n6rale cylindrique (50, 54) durch gekennzeichnet, daB die Obergangszone
der-  qui se raccorde & celul (18) des deux el6ments (18, art gestaltot
ist, daB der Abstand d' zwischen ihren  26) en forme de grille qui se
trouve a l'int6ieur dons WAnden (54, 56) an ihrem unteren Ende geringer
la direction radiale, l'extr6mite inf6eeure de la partie als der Abstand d
zwischen ihren Wanden (50, 52)   5   de paroi interne (50, 54) d6limitant
la limits sup6efeu- an ihrem oberen Ends ist.                         re
qui pout etre atteinte par les particules du mat6- 5. Vorrichtung nach
Anspruch 4, dadurch go-     fiau de contact & I'interieur de la zone
inf6rieure kennzeichnet, daB d' kleiner als die HAMtte von d ist.  (66), Ia
zone infrfieure (66) de formegefn6rale cylin- 6. Vorrichtung nach den
AnsprOchen 1 bis 5, da-  drique 6tant coaxiale a une zone (72) collectrice
de durch gekennzeichnot, daB in der Obergangszone   10  vapeur de formo
g6nerale cylindrique placee au- (44) ein ProbenahmedurchlaB (84) vorgesehen
ist,  dessus d'elle et communiquant libroment et directe- der die Entnahme
von Proben von Kontaktmaterial-  ment avec cotte zone collectrice qul a so
paroi lat- telichen in der Obergangszone (44) ermoglicht.    rale
delimitoe, a so partie inf6eioure, par la partie de 7. Verfahren zur
aufeinanderfolgenden Behand-   paroi inteme (50, 54) de l'6t6ment annulaire
de tran- lung von Tellchen eines Kontaktmateriales mit zwei  1s  sftion, un
dispositif (34) d'introduction d'un premier GasstrOmen in zwei
Behandlungszonen, dadurch      courant de gaz & une pression choisie, dens
une gekennzeichnot, daB die Vorrichtung nach den An-  prtie sup6rieure de
l'appareil, en au moins un em- sprOchen 1 bis 6 angewendet wird.
placement adjacent A la zone annulaire superieure, 8. Verfahren nach
Anspruch 7, dadurch gekenn-   un dispositif (62, 68) d'introduction d'un
second cou- zelchnot, daB die Teilchen aus porosen Katalysator-  20  rant
de gaz a une pression cholsie, dans une parte teilchen bestehen.
inf6doure de rappareil, alin quo te gaz puisse 9. Voefahren nach Anspruch
8, dadurch gekenn-   s'6couler vers le haut & travers la zone infnrieure
zeichnet, daB  die  porosen  Katalysatorntilchen  (66) de forme g6n6rale
cylndrique, les premier et Koksablagerungen aufweisen, daB der erste Gas-
second courants de gaz s'ecoulant chacun d'abord strom elnen
verhaitnismaBig niedrigen Sauerstoff-  25   a travers un lit de palticules
(32) du matdniau de gehalt besitzt, so daB In der oberen Behandlungszo-
contact, forme dons ia zone respective (28, 66), no bloB sin Teil des
Kokses von den Katalysatorteil-  puts dans la zone collectfice de vapeur
(72), ia zone chen abgebrannt wird, und da8 der zweite Gasstrom
collectfice de vapeur (72) 6tant maintenue & une einen verhaiLnismaBig
hohen Sauerstoffgehalt be-  pression infifneure a la presslon du premier et
du sitzt, so daB die Teilchen gegebenenfalls in Anwe-  30  second courant
de gaz si bien quo le second cou- senheit sines Chloderungsmntels
nachbehandeit     rant de gaz passe directement de la paeile sup6rieu-
werden.                                           re de la zone inf6rieure
(66) do forme g6n6rale cy- Iindrique a la zone colleclfice de vapeur (72),
) la partie de parol inteme (50, 54) de 1'616ment de tran- Revendlcatbons
35  sition de forms g6n6rale annulaire ayant pour role de determiner ia
hauteur verticale h d'une zone (44) 1. Appareil de transfert ou de
r6parotion de parti-  de transition contenant des particules et placee en-
cules (32) d'un mat6efau de contact ayant un mouve-  tre la zone sup6rieure
(28) et la zone inf6deiure ment descendant d'une zone annulaire sup6eieure
(66), la zone de transition (44) ayant une hauteur (28), destin6e a le
mettre en contact avec un pre-  40  verticale h qui n'est pas inf6rieure a
la distance d mier courant de gaz s'ecoulant radialement dens   compfise
entre les 6l6ments inteme et exteme (18, cette zone, a une zone infefieure
(66) destin6e a le  26) en forme de grilte et qui suffit pour quo ia
quanti- mettre en contact avec un second courant de gaz,  t de particules
du mat6fiau de contact qui est con- caract6eis6 on ce quo ia zone annulaire
superieure  tenue soit suffisante pour la cenation d'une contre- (28) est
d6flmitee par des parties allongies axiale-  45   pression qui empiche
l'entr6e du second courant de ment d'une paire d'6l6ments coaxiaux (18, 26)
en for-  gaz dens la zone de transition (44). me de grille, distants
radialement, tes parties allon-  2. Appareil selon la revendication 1,
caractfins1 g6es etant formees afin quelles component plu-    sn ce que la
hauteur h de la parol Interne (50, 54) de 



sieurs ouvertures d'ecoulement de gaz dont la     ia zone de transition est
au moins egale a trots fois dimension permet l'ecoulement dcun gaz mais non
50  ia distance d s6parant les 616ments en forme de des particules du
matefiau de contact, la zone infe-  grille (18, 26). rieure (66) ayant une
configuration de fonme g6ne-  3. Appareil selon la revendicatton 1,
caractefise rate cylindrique et ayant une partie de paroi exteme  on ce que
la hauteur h de la parot Inteme (50, 54) de qui est allong6e verticalbment
et nest pas peorf-  la zone de transition est suffisante pour qu'elle lint-
r6e, cette penile maintenant radialement es particu-  55  to le debit
descendant du premier courant de gaz a les du mat6eau de contact dens la
zone inf6eieure,  travers la zone de transition de mamieire quo sa vi- la
partie de paroi exteme 6tant raccordee & celui  tesse ne suffise pas pour
la fluldisation de particu- (26) des deux 6e6ments (18, 26) en forme de
grille qui  les quelconques dans t'appareil. se trouve radialement a
l'exterieur per la paroi ex-  4. Apparell selon l'une quelconque des
revendi- tome (52) d'un element de transition de fomme gen6-  60  cations 1
a 3, caractefis6 en ce quo la zone de tran- rale annulairo, l'element de
transition de fomre g6n6-  sition a une configuration tells quo la distance
d' role annulaire comprenant une partie de paroi exter-  comprise entre ses
parois (54, 56), & son extr6mit6 ne (52) raccord6e a la partie de paroi
exteme de la  inferieure, est inf6eioure a la distance d compnise zone
inf6rieure (66) et a l6l6ment exteme (26) en  entre ses parois (50, 52) &
son extremite sup6eieure. forme de grille, et une pardie de paroi inteme
non   65    5. Appareil selon la revendication 4, caractesrie 7    ,,d
13                 EP 0 230 701 B1 en ce que la dimension d' est inferieure
a la moitie de la dimension d. 6. Appareil selon lune quelconque des
revendi- cations 1 & 5, caracteris6 en ce qu'un canal (84)
d'echantillonnage est dispos6 dans la zone de tran-   5 siton (44) afin
qu'll permette l'echantillonnage des parlicules du mat6riau de contact
pr6sentes dans la zone de transition (44). 7. Procede de traitement de
particules d'un mate- riau de contact successivement par deux courants  10
de gaz dans deux zones de traltement, caracterise par la mise en ceuvre de
I'appareil selon lune quel- conque des revendications I a 8. 8. Proc6d6
selon la revendication 7, caract6ris6 en co quo les particules sont des
particules poreu-  15 ses d'un catalyseur. 9. Proc6d6 selon la
revendlcation 8, caract6rise en co que les parficules poreuses de
catalyseur. portent des d6pfts de coke, le premier courant de gaz a une
toneur relativement faible en oxygbne si  20 bien qu'une partie seulement
du coke est 6limin6e des particules de catalyseur par combustion dans la
zone sup6rieure de traitement, et le second courant de gaz a une toneur en
oxygene relativement gran- de si bien que les particules subissent un
nouveau   25 traitement, 4ventuellement on pr6sence dun agent de
chloration. 30 35 40 45 50 55 60 65 8    


